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PREFACE  
The City of Oceanside, acting as Lead Agency for the California Environmental Quality Act (CEQA) 
documentation, released this Draft Initial Study (IS) and Negative Declaration (MND) for the Proposed Ocean 
Hills Senior Living Project for public review. The Draft IS/ND, along with a Notice of Intent (NOI) to adopt an 
ND, was circulated to various agencies, organizations and individuals for the required 30-day public review 
period. 
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1. PROJECT Ocean Hills Senior Living Project 

2. LEAD AGENCY City of Oceanside, California 

3. CONTACT PERSON AND PHONE Scott Nightingale, Senior Planner 760-435-3526 

4. PROJECT LOCATION Northern Corner of Cannon Road & Mystra Way, Oceanside, 
CA 92506 (APN 1695620100) 

5. APPLICANT Protea Senior Living Oceanside, LLC 
18 Ventana Ridge Drive, Aliso Viejo, CA 92656 

6. GENERAL PLAN DESIGNATION General Commercial 

7. ZONING DESIGNATION (CL) Limited Commercial District 

 
8. PROJECT DESCRIPTION 
The proposed Senior Living Facility consists of two phases. Phase 1, which is situated on the southern 3.533 
acres of the site, has already been approved by the City of Oceanside, construction has been completed, and 
a Certificate of Occupancy has been issued by the City of Oceanside. Phase 2, which has not yet been approved 
or constructed, will include construction of one new 103,004 square foot three-story building with 102 
resident units on a 2.928 acre site. The project location is shown on Figure 1 and the site plan is shown on 
Figure 2.  
 
Phase one is comprised of a two-story 81,764 square-foot two-story building. The building would be 
comprised of 114 residential units, to be used for senior age restricted living. The Phase 1 building also includes 
a reception area, a lobby, administrative offices, a kitchen, dining rooms, a coffee bar, an ice cream bar, beauty 
salon, recreational rooms, patios and miscellaneous utility rooms. A small dog park is also proposed as part of 
Phase 1. Phase 1, as shown on Figure 3 
 
Fifty (50) parking stalls, including 2 electric vehicle spaces, 2 disabled access spaces, and 1 van accessible space 
have been included in the development of Phase 1. 
 
The highest peaks of the proposed Phase 1 building reach up to 34’-0” high (with parapets). During the 
construction of Phase 1, the Applicant purchased the remaining 6.461 acre site to develop an additional 102 
units of senior living for independent senior living. The intention of the proposed project is to create a mini 

INITIAL STUDY   
City of Oceanside California   
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congregate care campus for seniors to allow them to age in place. Construction of Phase 2 is expected to 
commence in October 2019 and last through March 2021.  
 
Phase 2 will include construction of one new 103,004 square foot three-story building and will include 102 
residential units. The proposed senior living community will include a variety of resident activity and support 
spaces such as a lobby with reception and administrative offices, a lounge, sports bar/bistro area, 
media/theater room, game room, as well as a main dining, a display kitchen, laundry, offices and fitness and 
activity space on the first floor. Outdoor amenities include pool, spa, bocce ball court, putting green and fitness 
area. Phase 2 of the project is shown on Figure 4.  
 
Phase 2 will include 103 parking stalls including 95 standard spaces, 4 accessible access spaces, 1 van 
accessible space, and 3 electrical vehicle parking spaces. Anticipated covered spaces will be considered for 
solar panels (electrical) or solar ready roof. Landscape coverage for Phase II is 20 percent (or 31,136 square 
feet).  
 
Both of the proposed buildings will be constructed as California Building Code Type VA, and will be fully 
sprinklered per National Fire Protection Association 13. Occupancy classification will be mixed use 
predominately Residential Group R-2.1, with associated Assembly Group A-2, A-3 & Business (B) as well as 
accessory uses Low Hazard Storage (S-2), Utility (U) and Miscellaneous. 
 
The proposed senior care building design will feature a contemporary design that will include stucco wall and 
brick accent coverings, wood shutters, terra-cotta roofing tiles, gable roof designs, and deviating wall planes 
for articulation. The use of articulated building massing, select materials and details are proposed to create a 
residential campus design that would retain the essence of the residential land use within the area, while 
creating an architectural transition between existing residential and the institutional church buildings within 
the immediate area. Although the highest peaks of the proposed Phase 2 building reach up to 46 feet and 6 
inches high (with parapets), the vast majority of the building will be 38 feet in height. Renderings of the 
proposed project are shown on Figure 5 and proposed building elevations are presented on Figures 6 through 
9. The roof plan is shown on Figures 10 and 11 and Phase 1 and Phase 2 landscape plans are shown on Figures 
12 and 13. 
 
Grading activities associated with Phase 2 will result in approximately 2,562 cubic yards (CY) of cut and 2,502 
CY of fill. Approximately 60 CY of soil will be exported offsite.  
 
The proposed project would have 40 full time employees which would be divided among three eight-hour 
shifts as follows:   
Shift #1: 7:00 AM – 3:00 PM, 20 staff members 
Shift #2: 3PM – 11 PM, 16 staff members 
Shift #3: 11 PM – 7 AM, 4 staff members 
 
The site has an existing General Plan Land Use designation of General Commercial and is currently zoned as 
Limited Commercial District (CL) the proposed senior housing use is permitted with issuance of a conditional 
use permit as outlined in the City of Oceanside Zoning Ordinance per Article 1120 for Residential Care - 
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General Land Use. The Project site is not located within the Coastal Zone and is therefore not subject to the 
City’s Local Coastal Program.  
9. SURROUNDING LAND USE(S) & PROJECT SETTING  
The southern 3.533 acres of the project site is currently developed with the Protea Assisted Living Facility 
(Phase 1) of the proposed project. The northern 2.928 acres are currently vacant. The site topography gently 
slopes from the north-northeast to the south-southwest with approximately 20 feet of relief from north to 
south. Elevations range from 397 Mean Sea Level (MSL) in the northeastern corner of the site; to 375 MSL at 
the southern corner of the site.  
 
Surrounding land uses include single family residential units to the north, northeast, south and southeast, and 
a church and a charter school to the west.  
 
10. OTHER REQUIRED AGENCY APPROVALS  
No other agency approvals are required. 
 
11. PREVIOUS ENVIRONMENTAL DOCUMENTATION  
A Notice of Exemption was filed for Phase 1 of the project per Section 15332 of the California Environmental 
Quality Act.  
 
12. CONSULTATION  
 
A. Federal, State, and Other Local Agencies Consulted:  
The City consulted the California Native American Heritage Commission (NAHC) and the Tribes on the list 
provided by the NAHC under the requirements of AB 52.  
 
13. SUMMARY OF ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:   
This IS/MNDS evaluates the proposed project’s potential effects on the following resource topics:  
 

 Aesthetics  Land use and planning  
 Agriculture and forestry resources  Mineral resources  
 Air quality  Noise  
 Biological resources  Population and housing  
 Cultural resources/Tribal cultural resources  Public services  
 Geology and soils  Recreation  
 Greenhouse gas emissions  Transportation/traffic  
 Hazards and hazardous materials  Utilities and service systems  
 Hydrology and water quality  Mandatory findings of significance  

 



Draft Initial Study/Environmental Checklist    -6- City of Oceanside, California  

Proposed Ocean Hills Senior Living Project   May 2019  

Figure 1 Project Location 

Figure 1. Regional Location 
 

 
 
   

  Project Location
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Figure 2 Proposed Site Plan 

Figure 2. Site Vicinity 
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Figure 3 Proposed Site Plan 

Figure 3. Site Plan 
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Figure 4 Prosed Site Plan – Phase 1 (Constructed) 

Figure 4.  Site Plan – Phase 1 (Constructed) 



Draft Initial Study/Environmental Checklist     -10- City of Oceanside, California  

Proposed Ocean Hills Senior Living Project   May 2019  

Figure 5 Proposed Site Plan – Phase 2 

Figure 5. Proposed Site Plan – Phase 2  
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Figure 6 Project Renderings 

Figure 6. Project Renderings 
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Figure 7 Building Elevations – Phase 1 (Constructed), South and West 

Figure 7. Building Elevations- Phase 1 (Constructed), South and West

 

+/- 0’ First Floor 

+12’ Second Floor 
+/- 0’ First Floor 

+12’ Second Floor 
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Figure 8 Building Elevations – Phase 1 (Constructed), North and East 

Figure 8. Building Elevations – Phase 1 (Constructed), North and East 

+12’ Second Floor 
+/- 0’ First Floor 

+12’ Second Floor 
+/- 0’ First Floor 
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Figure 9 Proposed Building Elevations – Phase 2, Northwest and West 

Figure 9. Proposed Building Elevations – Phase 2, Northwest and West 

46’6” 

+12’3” Second Floor 

+/-0’ First Floor 

+24’6” Third Floor 40’6” 
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Figure 10 Proposed Building Elevations – Phase 2, South, Southeast and Northeast 

Figure 10. Proposed Building Elevations – Phase 2, South, Southeast and Northeast 

+24’6” Third Floor 

+12’3” Second Floor 

+/-0’ First Floor 

+24’6” Third Floor 

+12’3” Second Floor 
+/-0’ First Floor 

38’0” 
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Figure 11 Roof Plan – Phase 1 (Constructed) 

Figure 11. Roof Plan – Phase 1 (Constructed) 
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Figure 12 Roof Plan – Phase 2 (Proposed) 

Figure 12. Roof Plan – Phase 2 (Proposed) 
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Figure 13 Landscape Plan – Phase 1 (Existing) 

Figure 13. Landscape Plan – Phase 1 (Existing) 
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Figure 14 Landscape Plan – Phase 2 (Proposed) 

Figure 14. Landscape Plan – Phase 2 (Proposed) 
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14. ENVIRONMENTAL CHECKLIST 
This section analyzes the potential environmental impacts which may result from the proposed project. For 
the evaluation of potential impacts, the questions in the IS Checklist (Section 2) are stated and answers are 
provided according to the analysis undertaken as part of the IS. The analysis considers the project’s short-term 
impacts (construction-related), and its operational or day-to-day impacts. For each question, there are four 
possible responses. They include:  
 
No Impact. Future development arising from the project’s implementation will not have any measurable 
environmental impact on the environment and no additional analysis is required.  
 
Less Than Significant Impact. The development associated with project implementation will have the 
potential to impact the environment; these impacts, however, will be less than the levels or thresholds that 
are considered significant and no additional analysis is required.  
 
Potentially Significant Unless Mitigated. The development will have the potential to generate impacts which 
may be considered as a significant effect on the environment, although mitigation measures or changes to the 
project’s physical or operational characteristics can reduce these impacts to levels that are less than 
significant.  
 
Potentially Significant Impact. Future implementation will have impacts that are considered significant, and 
additional analysis is required to identify mitigation measures that could reduce these impacts to less than 
significant levels.  
 

14.1 AESTHETICS  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Have a substantial adverse effect on a scenic 
vista?  

    

b. Substantially damage scenic resources, 
including, but not limited to trees, rock 
outcroppings, and historic building along a State-
designated scenic highway?  

    

c. Substantially degrade the existing visual 
character or quality of the site and its 
surroundings?  
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d. Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area?  

    

 
Impact Discussion 
 
a) Have a substantial adverse effect on a scenic vista?   
 
No Impact. Based on a review of the City’s General Plan (City of Oceanside 1974), there are no designated 
scenic vistas in the vicinity of the project site. While the proposed project would alter the visual character of 
the project site (refer to Figures 3 -13 and Threshold c below), no significant impacts to scenic vistas would 
result from the project. No mitigation is required. 
 
b) Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and historic 
buildings within a state scenic highway?   
 
No Impact. No scenic resources, including trees, rock outcroppings or historic buildings are situated on-site. 
In addition, the project site is not situated within a state scenic highway. Impacts are not anticipated in this 
regard. No mitigation is required. 
 
c) Substantially degrade the existing visual character or quality of the site and its surroundings?   
 
Less Than Significant Impact. Refer to Responses 14.1.a and 14.1.b, above. The building design would feature 
a contemporary design that would include stucco wall and brick accent coverings, wood shutters, terra-cotta 
roofing tiles, gable roof designs, and deviating wall planes for articulation. The use of articulated building 
massing, select materials and details are proposed to create a residential campus design that would retain the 
essence of the residential land use within the area, while creating an architectural transition between existing 
residential and the institutional church buildings within the immediate area. 
 
While the proposed project would alter the existing visual character of the project site and views from 
surrounding vantage points, this change would not be considered a substantial degradation of the project site 
or its surroundings.  
 
During construction activities at the project site, there would be views of construction equipment; ongoing 
construction activities; additional construction signage and warning markers on roadways; short-term 
stockpiles of building materials and debris; and haul trucks to deliver building materials and to remove debris. 
The visual change during construction would be less than significant because of its temporary nature and 
because the views would be typical of construction sites in an urban environment.  
 
The proposed project is consistent with the City of Oceanside General Plan Policy regarding scenic resources 
encourages the preservation of significant visual open spaces when such preservation is in the best interest 
of the public health, safety, and welfare. The project site is not identified in the City of Oceanside General Plan 
as a scenic resource or significant visual open space nor does the site does not contain any scenic resources 
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or allow views to any scenic resources.  The southern portion of the site is currently developed with Phase 1 
of the project and the northern portion of the site is currently vacant, with scattered litter almost no 
vegetation. Scenic vistas, and public views will not be substantially altered by the development of the 
proposed project. Views of the site from Mystra Way and Cannon Road will change from a partially vacant lot 
to a fully developed lot. The site will be landscaped in accordance with City of Oceanside standards and will 
enhance the overall appearance of the site. The project would not substantially degrade the existing visual 
character or quality of the project site or its surroundings. This impact is not significant. No mitigation is 
required. 
 
d) Create a new source of substantial light or glare which would adversely affect day or nighttime views in 
the area?   
 
Less Than Significant Impact. Due to the developed and urban nature of the project site and surrounding area, 
there is existing ambient light. The project site is located within an area developed with parking lots, school 
uses, church uses, and residential development. Existing sources of light include street lights and vehicle 
headlights; interior and exterior lighting from existing buildings on the surrounding properties; multiple light 
poles providing nighttime lighting along Cannon Road and Mystra Drive and multiple light poles in the existing 
parking lot associated with the church and school located west of the project site, on the west side of Mystra 
Drive.  
 
Consistent with existing conditions in the vicinity of the project, the proposed project would generate light at 
levels sufficient for safety and visibility. The site access driveways would provide lighting sufficient to ensure 
safety for pedestrian crossing and visibility for vehicles using the driveways. All proposed lighting would be 
designed in accordance with City of Oceanside Municipal Code, Chapter 39, Light Pollution Regulations, which 
require that all lighting employ shielded luminaries with glare control to prevent light spillover, as appropriate, 
to the surrounding uses. These regulations are intended to prevent detrimental effects related to light 
pollution as well as impacts to the Palomar Observatory located approximately 26.8 miles northeast of the 
project site. Therefore, the lighting associated with the proposed project would not adversely affect any 
existing land uses, including single family residential uses to the north, northeast, south and southeast, and 
the church and charter school to the west.  
 
Potentially reflective surfaces in the project vicinity include windows (including automobile and truck 
windows) at the project site and adjacent buildings, and on automobiles traveling and parked on streets in the 
project site vicinity. Based on the proposed building materials, the project would incorporate non-reflective 
textured surfaces and non-reflective glass, which would minimize the potential for glare. The proposed project 
does not include any uses that would have the potential to create noticeable glare from sunlight or vehicle 
lights that would pose a hazard to motorists traveling in the project area or that could affect surrounding uses. 
Impacts would be less than significant. No mitigation is required.  
 
Impact Summary  
Impacts related to Aesthetics would be less than significant. No mitigation measures are required.  
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14.2 AGRICULTURE AND FORESTRY 

RESOURCES  

Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Convert Prime Farmland, Unique Farmland, 
Farmland of Statewide Importance as depicted on 
maps prepared pursuant to the Farmland Mapping 
and Monitoring Program of the CA. Resources 
Agency?  

    

b. Conflict with existing zoning for agricultural use, 
or a Williamson Act Contract?  

    

c. Conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public 
Resources Code section 12220(g)), timberland (as 
defined by Public Resources Code Section 4526), or 
timberland zoned Timberland Production (as 
defined by Government Code section 51104(g))?  

    

d. Result in the loss of forest land or conversion of 
forest land to non-forest use?  

    

e. Involve other changes in the existing 
environment which, due to their location or nature, 
could result in conversion of Farmland, to non-
agricultural use or conversion of forest land to non-
forest use?  

    

 
Impact Discussion  
 
a) Would the project convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance 
(Farmland), as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program 
of the California Resources Agency, to nonagricultural use?  
 
No Impact. Based on latest farmland mapping published by the California Department of Conservation, the 
project site is designated in the Farmland Mapping and Monitoring Program as Urban and Built-Up Land 
(Department of Conservation 2019). No portion of the project site is located on land designated as Prime 
Farmland, Unique Farmland, or Farmland of Statewide Importance. Designated land uses in the project area 
do not include agricultural uses, and project implementation would not result in conversion of existing 
farmland to non-agricultural uses. Therefore, the project does not affect an agricultural resource area, and 
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thus does not impact designated Prime Farmland, Unique Farmland, or Farmland of Statewide Importance. 
No mitigation is required. 
 
b) Would the project conflict with existing zoning for agricultural use, or a Williamson Act contract?  
 
No Impact. The proposed project site is currently zoned (CL), Limited Commercial District, on the City’s zoning 
map. Agricultural designations and Williamson Act contracts do not occur on the project site or in surrounding 
areas. Therefore, implementation of the proposed project would not result in any conflicts with existing zoning 
for agricultural use or a Williamson Act Contract. No impact would occur. No mitigation is required. 
 
c) Would the project conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public 
Resources Code section 12220(g)), timberland (as defined by Public Resources Code Section 4526), or 
timberland zoned Timberland Production (as defined by Government Code section 51104(g))?  
 
No Impact. There are no areas zoned for forest land or timberland in the City, and no such resources exist in 
the City. Therefore, implementation of the proposed project would not conflict with existing zoning, nor would 
it cause rezoning of forest land, timberland, or timberland zoned Timberland Production. No impact would 
occur. No mitigation is required. 
 
d) Would the project result in the loss of forest land or conversion of forest land to non-forest use?  
 
No Impact. The project site is a previously developed but currently vacant infill lot and does not support forest 
land. There are no forest lands on the project site or in the surrounding area. Therefore, development of the 
proposed project would not result in a loss or conversion of forest land to non-forest use. No impact would 
occur. No mitigation is required. 
 
e) Would the project involve other changes in the existing environment which, due to their location or 
nature, could result in conversion of Farmland, to non-agricultural use or conversion of forest land to non-
forest use?  
 
No Impact. There are no agricultural or forest lands in the vicinity of the project site. Thus, implementation of 
this project would not result in changes in the environment that would result in the conversion of farmland to 
non-agricultural use. No impact would occur. No mitigation is required. 
 
Impact Summary  
The proposed project would not result in impacts related to Agricultural or Forestry Resources. No mitigation 
measures are required.  
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14.3 AIR QUALITY  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Conflict with or obstruct implementation of the 
applicable air quality plan?  

    

b. Violate an air quality standard or contribute to an 
existing or projected air quality violation?  

    

c. Result in a cumulatively considerable net increase 
of any criteria pollutant for which the project region is 
non-attainment under the applicable federal or state 
ambient air quality standard (including releasing 
emissions which exceed quantitative thresholds for 
ozone precursors)?  

    

d. Expose sensitive receptors to substantial pollutant 
concentrations?  

    

e. Create objectionable odors affecting a substantial 
number of people?  

    

 
The discussion below is summarized and based on the findings contained within the Air Quality and 
Greenhouse Gases Memorandum Report prepared for the Proposed Project (Roma Environmental 2019a). 
This Memorandum is included in this IS/MND as Appendix A.  
 
Impact Discussion  
 
a) Conflict with or obstruct implementation of the applicable air quality plan?   
 
Less Than Significant Impact. The project site is located in the San Diego Air Basin (SDAB) and, for air quality 
regulation and permitting, is under the jurisdiction of the San Diego County Air Pollution Control District 
(SDAPCD). The SDAPCD is the local agency responsible for the administration and enforcement of air quality 
regulations for the SDAB. The SDAPCD regulates most air pollutant sources, except for motor vehicles, marine 
vessels, aircraft and agricultural equipment, which are regulated by the California Air Resources Board (CARB) 
or U.S. Environmental Protection Agency (USEPA). State and local government projects, as well as projects 
proposed by the private sector, are subject to SDAPCD requirements if the sources are regulated by the 
SDAPCD. Additionally, the SDAPCD, along with CARB, maintains and operates ambient air quality monitoring 
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stations at numerous locations throughout San Diego County. These stations are used to measure and monitor 
ambient criteria air pollutant levels. Both the State of California and the USEPA have established health-based 
Ambient Air Quality Standards (AAQS) for air pollutants, which are known as “criteria pollutants”. The AAQS 
are designed to protect the health and welfare of the populace within a reasonable margin of safety.  
 
The San Diego Association of Governments (SANDAG) is the San Diego region’s primary public planning, 
transportation and research agency, providing the public forum for regional policy decisions about growth, 
transportation planning and construction, environmental management, housing, open space, energy, public 
safety, and binational topics. The SDAPCD and SANDAG are responsible for developing and implementing the 
clean air plans for attainment and maintenance of AAQS in the SDAB.  
 
The applicable air quality plan is the Regional Air Quality Strategy (RAQS) prepared by the SDAPCD. The RAQS 
was developed to identify feasible emission control measures and provide expeditious progress toward 
attaining the State ozone (O3) standards (SDAPCD 2009a). The RAQS relies on information from CARB and 
SANDAG, including mobile and area source emissions, as well as information regarding projected growth in 
the County of San Diego to forecast future emissions and then determine the strategies necessary for the 
reduction of emissions through regulatory controls. The CARB mobile source emissions projections and the 
SANDAG growth projections are based on population and vehicle use trends, local general plans, local coastal 
programs, and other applicable land use plans. Consistency with the RAQS is determined by two standards: 
(1) whether the proposed project would exceed assumptions contained in the RAQS; and (2) whether a project 
would increase the frequency or severity of violations of existing air quality standards, contribute to new 
violations, or delay the timely attainment of air quality standards or interim reductions as contained in the 
RAQS. 
 
The site has an existing General Plan (City of Oceanside 1989) Land Use designation of General Commercial 
and is currently zoned as Limited Commercial District (CL). Phase 2 of the proposed project includes the 
construction and operation of a new 103,004 square foot three-story building and will include 102 residential 
dwelling units with 121 beds. The proposed project’s use, density, and intensity are consistent with the 
General Plan Land Use Element’s designation for the project site. The project would not result in population 
growth not accounted for in the City of Oceanside and SANDAG planning documents, and thus is considered 
to be within the City and SANDAG growth projections. In addition, as discussed in Response 14.3.b), 
construction and operational emissions would not exceed the SDAPCD thresholds. As a result, the project 
would not result in violations or affect air quality attainment status in the SDAPCD. Therefore, the project is 
consistent with the RAQS. A less than significant impact would occur, and no mitigation is required.  
 
b) Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation?   
 
Less Than Significant Impact. The project would result in construction and operational emissions, evaluated 
below. For CEQA purposes, SDAPCD screening-level thresholds are used to demonstrate that a project’s 
emissions would not result in a significant impact to air quality.  
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Construction Emissions 
Construction-related activities are temporary, short-term sources of air emissions. Sources of construction-
related air emissions include: 
 
 Fugitive dust from grading activities; 
 Construction equipment exhaust; 
 Construction-related trips by workers, delivery trucks, and material-hauling trucks; and 
 Construction-related power consumption. 

 
Fugitive dust emissions vary greatly during construction and are dependent on the amount and type of 
activity, silt content of the soil, and the weather. Vehicles moving over paved and unpaved surfaces, 
demolition, excavation, earth movement, grading, and wind erosion from exposed surfaces can all be sources 
of fugitive dust. Construction operations are subject to the requirements established in SDAPCD Regulation 4, 
Rules 52, 54, and 55. 
 
An analysis of the potential short-term air quality impacts due the construction of Phase 2 of the proposed 
convalescent care center is provided. Construction of Phase 2 is expected to commence no sooner than 
October 2019 and last through approximately March 2021. Grading activities associated with Phase 2 will 
result in approximately 2,562 CY of cut and 2,502 CY of fill. Approximately 60 CY of soil will be exported offsite. 
Fine grading and infrastructure installation is anticipated to occur first and take approximately 60 days. Phases 
analyzed include: 1) fine grading, 2) building construction, 3) architectural coating, and 4) paving. 
 
The construction-related criteria pollutant emissions for the construction of the proposed Phase 2-portion of 
the convalescent care center are shown below in Table 1.  
 

Table 1 Construction-Related Pollutant Emissions 

  Pollutant Emissions (pounds/day) 

Activity VOC NOx CO SO2 PM10 PM2.5 

Fine Grading       
On-Site2 2.03 22.74 10.15 0.02 7.63 4.35 

Off-Site3 0.04 0.07 0.32 0.00 0.09 0.02 

Total 2.07 22.81 10.47 0.02 7.71 4.38 

Building Construction       
On-Site2 2.56 18.91 15.25 0.03 1.09 0.04 

Off-Site3 0.44 2.48 3.39 0.01 0.89 0.25 

Total 3.00 21.39 18.65 0.04 1.98 0.30 

Paving       
On-Site2 1.24 11.59 11.81 0.02 0.66 0.61 

Off-Site3 0.06 0.04 0.43 0.00 0.12 0.03 

Total 1.29 11.62 12.23 0.02 0.78 0.64 

Architectural Coating       
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On-Site2 65.63 1.53 1.82 0.00 0.09 0.09 

Off-Site3 0.06 0.04 0.48 0.00 0.15 0.04 

Total 65.69 1.57 2.30 0.00 0.24 0.13 

Total (Overlapping Phases) 69.98 34.58 33.17 0.06 3.00 1.07 

SDAPCD Thresholds 75 250 550 250 100 55 

Exceeds Thresholds? no no no no no no 
1 Source: CalEEMod 2016.3.2 
2 On-site emissions from equipment operated on-site that is not operated on public roads. 
3 Off-site emissions from equipment operated on public roads. 
4 Construction, architectural coatings, and paving phases may overlap. 

 
Standard dust control measures would be implemented as a part of project construction in accordance with 
SDAPCD rules and regulations. Fugitive dust emissions were calculated using CalEEMod default values, and 
did not take into account the required dust control measures. Thus, the emissions shown above in Table 1 are 
conservative. Table 1 shows that none of the analyzed criteria pollutants would exceed the SDAPCD screening-
level thresholds. Therefore, a less than significant air quality impact would occur from construction of the 
project. No mitigation is required. 
 
Long-Term Operational Emissions  
Long-term air quality impacts consist of mobile source emissions generated from project-related traffic and 
stationary source emissions (generated directly from on-site activities and from the electricity and natural gas 
consumed). Operational emissions would result from visitors and worker commuting vehicles, as well as area 
sources, electricity consumption, natural gas combustion, water usage and wastewater discharge, and solid 
waste disposal required for operating the proposed project.  
 
The vehicle trips associated with the proposed project were based on the weekday and Sunday trip generation 
rates identified in the November 2018, Rick Engineering Company, Ocean Hills Senior Living Phase 2 Facility 
Focused Traffic Impact Study (TIA). Trip generation rates for Saturday were obtained from the Institute of 
Transportation Engineers (ITE) Trip Generation Manual 10th Edition (2017) for land use ITE 255: Continuing 
Care Retirement Community. The TIA analyzed Phase 1 as 114 dwelling units (DU) with 123 beds and Phase 2 
as 101 DU with 118 beds; however, per the Irwin Partners Architects (IPA) site plan for Phase 2 dated 
10/18/2018, Phase 2 includes 102 DU with 121 beds. The trip generation rates in the TIA used the SANDAG 
Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region, April 2002 for the weekday rates 
(per bed) and the Trip Generation Manual 10th Edition for land use ITE 255: Continuing Care Retirement 
Community for the Sunday rates (per DU).  
 
The CalEEMod model only has the option to select DUs for the land use ITE 255 Retirement Community, so 
the weekday trips/bed rate was converted to trips/DU.  For Phase 1, this yielded a trip generation rate of 3.237 
trips/DU on weekdays, 2.09 trips/DU on Saturdays and 2 trips/DU on Sundays. For Phase 2, to be conservative 
and ensure the analysis of the worst-case scenario, the higher number of 102 DU and 121 beds was used. 
Using the slightly higher values, the trip generation rate for Phase 2 weekdays calculated out to 3.559 trips/DU, 
2.09 trips/DU for Saturday and 2 trips/DU for Sunday.  
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Area sources include emissions from hearths, consumer products, landscape equipment and architectural 
coatings. To be conservative, paints for the residential uses were limited to 150 grams/liter (g/L) volatile 
organic compound (VOC) content (maximum allowable VOC content for non-flat, high-gloss coatings per 
SDAPCD Rule 67.0.1). 
 
Energy usage includes emissions from the generation of electricity and natural gas used on-site. Project design 
features include solar panels on covered parking and a solar-ready roof. 
 
An analysis of the potential long-term air quality impacts due to operations of the entire Project (Phase 1 
[existing] and Phase 2) has been completed. The operations-related criteria air quality impacts created by 
Phase 1 (already operational) and Phase 2 of the proposed project have been analyzed through use of the 
CalEEMod model. The operating emissions for Phase 1 were based on the year 2019 and year 2021 for Phase 
2 (the anticipated opening year for Phase 2 of the proposed project). The worst-case summer or winter VOC, 
NOx, CO, SO2, PM10, and PM2.5 emissions generated by both (existing) Phase 1 and Phase 2 of the project’s 
long-term operations have been calculated and are summarized below in Tables 2 and 3. The combined 
operational emissions from both Phase 1 and Phase 2 is shown in Table 4.  
 

Table 2 Operational Pollutant Emissions from Phase 1 (Existing) 

Phase I Pollutant Emissions (pounds/day) 
Activity VOC NOx CO SO2 PM10 PM2.5 
Area Sources2 2.47 0.11 9.46 0.00 0.05 0.05 
Energy Usage3 0.04 0.32 0.14 0.00 0.03 0.03 
Mobile Sources4  0.77 3.26 9.00 0.03 2.27 0.63 
Total Emissions 3.28 3.69 18.59 0.03 2.35 0.70 
SDAPCD Thresholds 75 250 550 250 100 55 
Exceeds Thresholds? no no no no no no 

 
Table 3 Operational Pollutant Emissions from Phase 2 (Proposed) 

Phase II Pollutant Emissions (pounds/day) 
Activity VOC NOx CO SO2 PM10 PM2.5 
Area Sources2 3.01 0.10 8.44 0.00 0.05 0.05 
Energy Usage3 0.03 0.29 0.12 0.00 0.02 0.02 
Mobile Sources4  0.64 2.71 7.61 0.03 2.22 0.61 
Total Emissions 3.69 3.09 16.18 0.03 2.29 0.68 
SDAPCD Thresholds 75 250 550 250 100 55 
Exceeds Thresholds? no no no no no no 
1  Source for Tables AQ-2 and AQ-3: CalEEMod Version 2016.3.2. 

2  Area sources consist of emissions from consumer products, architectural coatings, hearths and landscaping equipment. 

3  Energy usage consists of emissions from generation of electricity and on-site non-hearth natural gas usage. 

4  Mobile sources consist of emissions from vehicles and road dust. 
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Table 4 Operational Pollutant Emissions from Phase 1 & 2 Combined 

Phase I Plus Phase II Pollutant Emissions (pounds/day) 
Activity VOC NOx CO SO2 PM10 PM2.5 
Phase I and II Total Emissions 6.97 6.78 34.77 0.06 4.64 1.38 
SDAPCD Thresholds 75 250 550 250 100 55 
Exceeds Thresholds? no no no no no no 

 
Tables 2 and 3 show that none of the analyzed criteria pollutants would exceed the established screening-
level emissions thresholds for Phase 1 or Phase 2. Table 4 shows that even when Phases 1 and 2 are combined, 
no screening-level emissions thresholds are exceeded either. Therefore, a less than significant air quality 
impact would occur from operation of the proposed project.  
 
As presented in Tables 1 through 4, all air pollutant emissions would be below the significance thresholds for 
both construction and operation of the proposed project. Furthermore, construction of the proposed project 
would comply with SDAPCD’s Rule 55, Fugitive Dust Control, which requires that construction activities 
implement specific measures to minimize fugitive dust emissions. The proposed project would also comply 
with SDAPCD’s Rule 50 (Visible Emissions), Rule 51 (Nuisance), Rule 52 (Particulate Matter), and Rule 67.0.1 
(Architectural Coatings). Therefore, air quality impacts would be less than significant. No mitigation is 
required. 
 
c) Result in a cumulatively considerable net increase of any criteria pollutant for which the project region is 
non-attainment under an applicable federal or state ambient air quality standard (including releasing 
emissions which exceed quantitative thresholds for ozone precursors)?   
 
Less Than Significant Impact. Cumulative air quality impacts may occur from a combination of the project’s 
emissions with the emissions of other reasonably foreseeable projects and/or regional emissions. The project 
site is located in the SDAB and is regulated by the SDAPCD. San Diego County is currently in non-attainment 
for the 1-hour concentrations under the California Ambient Air Quality Standards (CAAQS) for O3, and for the 
24-hour concentrations of Particulate Matter-10 (PM-10) under CAAQS. O3 is formed when reactive organic 
gases (ROG) and nitrogen oxides react in the presence of sunlight. ROG sources include any source that burns 
fuels, such as gasoline, natural gas, wood and oil. Sources of PM-10 include motor vehicles, wood burning 
stoves and fireplaces, dust from construction, landfills, agriculture, wildfires, brush and waste burning, 
industrial sources, and windblown dust from open lands. 
 
SDAPCD has established air contaminant “trigger levels” which indicate scenarios that require additional 
review. These “trigger levels” include 100 pounds per day for PM-10, 250 pounds per day of Nitrogen Oxides 
(NOx) and 550 pounds per day of Carbon Monoxide (CO). As shown in Tables 1 and 2 through 4, construction 
and operation of the project would result in an increase in PM-10, NOx and CO, but not to a level above 
SDAPCD’s “trigger levels.” Therefore, the project would not result in a cumulatively considerable net increase 
of any criteria pollutant for which the project region is in non-attainment under applicable federal or state 
ambient air quality standards. Impacts would be less than significant. No mitigation is required. 
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d) Expose sensitive receptors to substantial pollutant concentrations?   
 
Less Than Significant Impact. Sensitive receptors are populations that are more susceptible to the effects of 
air pollution than the population at large, such as the very young, the elderly, and those suffering from certain 
illnesses or disabilities. Surrounding land uses include single family dwellings to the north, northeast, south 
and southeast, and a church and a charter school to the west. The existing, operational Phase 1 portion is also 
directly to the southeast of the proposed Phase 2. Construction activities would be adjacent to residences to 
the north, northeast and to Phase 1 to the southeast. No stationary source of pollutant emissions would be 
generated by the project operations. Grading and construction of the project could generate fugitive dust 
emissions from construction and grading equipment. However, these emissions would not reach a level of 
significance, are temporary, and would not generate ongoing, substantial sources of emissions that could 
adversely affect surrounding sensitive receptors. Furthermore, construction of the proposed project would 
comply with SDAPCD’s Rule 55, Fugitive Dust Control, which requires that construction activities implement 
specific measures to minimize fugitive dust emissions. The proposed project would also comply with SDAPCD’s 
Rule 50 (Visible Emissions), Rule 51 (Nuisance), and Rule 52 (Particulate Matter). 
 
Construction activities would also entail the use of diesel equipment that would generate emissions of diesel 
particulate matter (DPM), which the CARB has categorized as a human carcinogen. The use of diesel-powered 
construction equipment would be temporary and episodic. The duration of exposure would be short, and 
exhaust from construction equipment dissipates rapidly. Current models and methodologies for conducting 
health risk assessments are associated with a longer-term exposure periods of 30 years (OEHHA 2015), which 
does not correlate well with the temporary and highly variable nature of construction activities. Based on this 
timeframe, the 16-month construction, the exposure would be approximately 4 percent of the total exposure 
period used for health risk calculation. Due to the limited size of the project and the short duration of 
construction, DPM generated by project construction is not expected to create conditions where the 
probability is greater than 10 in 1 million of contracting cancer for the Maximally Exposed Individual, or to 
generate ground-level concentrations of non-carcinogenic toxic air contaminants that exceed a Hazard Index 
greater than 1 for the Maximally Exposed Individual. Furthermore, Project construction would be subject to 
and would comply with California regulations limiting the idling of heavy-duty construction equipment to no 
more than 5 minutes, which would further reduce nearby sensitive receptors’ exposure to temporary and 
variable diesel PM emissions. Therefore, impacts to sensitive receptors would be less than significant.  
 
A CO hotspot is an area of localized CO pollution that is caused by severe vehicle congestion on major 
roadways, typically near intersections. CO hotspots have the potential to violate state and federal CO 
standards at intersections, even if the broader basin is in attainment for federal and state levels. The California 
Department of Transportation Project-Level Carbon Monoxide Protocol (Protocol) screening procedures have 
been utilized to determine if the project could potentially result in a CO hotspot (U.C. Davis Institute of 
Transportation Studies 1997). As indicated by the CO Protocol, CO hotspots occur nearly exclusively at 
signalized intersections operating at level of service (LOS) E or F. Accordingly, the CO Protocol recommends 
detailed air quality dispersion modeling for projects that may worsen traffic flow at any signalized 
intersections operating at LOS E or F.  
 
As the project involves a retirement community, localized on-site operational emissions (e.g., area source 
emissions) would be nominal and would not affect nearby sensitive receptors. The primary project operational 
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emissions would occur from vehicles. Per the TIA, the project would result in a maximum of approximately 
723 daily trips. The SDAPCD requires a quantified assessment of CO hot spots for any project that would place 
receptors within 500 feet of a major intersection or roadway segment operating at or below LOS E. None of 
the intersections analyzed in the TIA would operate at an LOS less than B for the Existing Plus Buildout 
Scenario. Therefore, no CO hot spots are anticipated due to project-related traffic and a less than significant 
impact would occur. No mitigation is required. 
 
e) Create objectionable odors affecting a substantial number of people?   
 
Less Than Significant Impact. Diesel-fueled construction equipment exhaust would generate some odors. 
However, these emissions typically dissipate quickly and would be unlikely to affect a substantial number of 
people. Odor impacts could also result from siting a new sensitive receptor near an existing odor source. 
Examples of land uses that have the potential to generate considerable odors include, but are not limited to 
wastewater treatment plants; landfills; refineries; and chemical plants. Projects that would site a new receptor 
farther than the applicable screening distance from an existing odor source would not likely result in a 
significant odor impact. The odor screening distances for a sewage treatment plant, refinery, and chemical 
plant are two miles. The proposed project is not within this screening distance. Therefore, the proposed 
project would not generate objectionable odors nor be located in an area frequently subject to objectionable 
odors. Therefore, odor impacts would be less than significant. No mitigation is required. 
 
Impact Summary  
Impacts related to Air Quality would be less than significant. No mitigation measures are required.  
 

14.4 BIOLOGICAL RESOURCES  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Have a substantial adverse effect, either directly or 
through habitat modifications, on any species 
identified as a candidate, sensitive, or special status 
species in local or regional plans, policies, or 
regulations, or by the California Department of Fish 
and Game or the USFWS?  

    

b. Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, 
regulations, or by the California Department of Fish 
and Game (DFG) or U.S. Fish and Wildlife Service?  
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Impact Discussion  
 
a) Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or the USFWS?   
 
No Impact. The project site was mass graded sometime between 1980 and 1990 and disturbed again as part 
of the development of Phase 1 of the project. There is no native vegetation or habitat on the project site. 
Therefore, the proposed project would not have an adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Game or U.S. Fish and Wildlife 
Service. No mitigation is required. 
 
b) Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified 
in local or regional plans, policies, regulations, or by the California Department of Fish and Game (DFG) or 
U.S. Fish and Wildlife Service?   
 
No Impact. As described above, the project site is in an urbanized area and has been previously graded. The 
subject property is bound by property walls to the north and east and, therefore, does not have upstream off-
site run on. The existing project site has been rough graded and is relatively flat. It slopes in a generally south 
westerly direction into two existing drain inlets, located at the part of the site that tie-in to an existing 24” 

c. Have a substantial adverse effect on federally 
protected wetlands as defined by Section 404 of the 
Clean Water Act (including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means?  

    

d. Interfere substantially with the movement of any 
native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife 
corridors, or impede the use of native wildlife nursery 
sites?  

    

e. Conflict with any local policies or ordinances 
protecting biological resources, such as tree 
preservation policy/ordinance?  

    

f. Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation 
Plan, or other approved local, regional, or state 
habitat conservation plan?  
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pipe. The project site does not contain riparian habitat, sensitive natural vegetation communities, wetlands, 
or other areas under the jurisdiction of the CDFW or U.S. Army Corps of Engineers. Thus, no impacts to riparian 
habitat or sensitive natural communities would occur. No wetlands (as defined by Section 404 of the Clean 
Water Act) exist or have been identified on site or immediately adjacent to the site. Therefore, the project 
would not result in impacts to wetlands. The proposed project would have no substantial adverse effect on 
any riparian habitat or other sensitive natural community identified in local or regional plans, policies, and 
regulations or by the California Department of Fish and Game or U.S. Fish and Wild Service. The project site is 
void of riparian corridors and sensitive habitat. Thus, no impacts to riparian habitat or sensitive natural 
communities are anticipated. No mitigation is required. 
 
c) Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the Clean 
Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means?   
 
No Impact. No wetlands, as defined by Section 404 of the Clean Water Act, exist or have been identified on-
site or immediately adjoining the site. The site has been graded and previously graded. Thus, the project would 
not result in impacts to wetlands. See also the Response 14.4.b above. No mitigation is required. 
 
d) Interfere substantially with the movement of any native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife corridors, or impede the use of native wildlife nursery 
sites?   
 
No Impact. There is no habitat, wildlife corridors or native wildlife nursery sites on or adjacent to the project 
site. Nor is there any water, trees or shrubs on the project site. Therefore, there is no potential for the project 
to interfere with the movement of native resident or migratory fish or wildlife species or impede the use of a 
native wildlife nursery. The project would not result in impacts related to this issue. No mitigation is required. 
 
e) Conflict with any local policies or ordinances protecting biological resources, such as tree preservation 
policy/ordinance?   
 
No Impact. The City of Oceanside is a “Tree City USA” by the Arbor Day Foundation and the National 
Association of State Foresters because the City demonstrates commitment to caring for and maintaining its 
public trees. There are no trees on the project site. As shown on Figures 12 and 13, Conceptual Landscape 
Plans, the project proposes to include trees as well as various shrubs and ground cover on all sides of the 
project site. Implementation of the proposed project would not conflict with any local tree protection 
ordinances or policies. No mitigation is required. 
 
f) Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation 
Plan, or other approved local, regional, or state habitat conservation plan?   
 
No Impact. Oceanside is one of seven cities (Encinitas, Escondido, Carlsbad, Vista, San Marcos, Solana Beach 
and Oceanside) in northern San Diego County that together comprises a Natural Community Conservation 
Planning (NCCP) Act subregion. As such, the City has been involved in the subregional Multiple Habitat 
Conservation Program (MHCP) from its inception in 1991. The SANDAG coordinated and prepared the 
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subregional MHCP Plan, which provides the framework document for each of the seven MHCP cities. The 
Oceanside Subarea Habitat Conservation Plan (HCP)/NCCP (SAP) represents the City’s contribution to the 
MHCP and to regional NCCP conservation goals, and comprehensively addresses how the City conserves 
natural biotic communities and sensitive plant and wildlife species pursuant to the California NCCP Act and 
the Federal Endangered Species Act. According to Figure 4-1, Preserve Planning Map and Habitat Conservation 
Overlay Zones, of the SAP, the project site is not located in any preservation areas (softline or hardline), wildlife 
corridor planning zones, corrective action areas, or other mitigation areas as defined in the SAP (Oceanside 
2010a). The project site is located in the SAP off-site mitigation zone. The proposed project would have no 
impact on riparian habitat or other sensitive natural community identified in local or regional plans, policies, 
or regulations. Therefore, no impacts would occur and no mitigation is required.  
 
Impact Summary  
The project would have no impact on Biological Resources. No mitigation measures are required. 
 

14.5 CULTURAL RESOURCES / TRIBAL 
CULTURAL RESOURCES  
Would the project: 

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Cause a substantial adverse change in the 
significance of a historical resource as defined in 
Section 15064.5 of CEQA? 

    

b. Cause a substantial adverse change in the 
significance of an archaeological resource pursuant to 
Section 15064.5 of 
CEQA? 

    

c. Cause a substantial adverse change in the 
significance of a tribal cultural resource as defined in 
Public Resources Section 21074? 

    

d. Directly or indirectly destroy a unique 
paleontological resource or site or unique geologic 
feature? 

    

e. Disturb any human remains, including those 
interred outside of formal cemeteries? 
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Impact Discussion  
 
a) Cause a substantial adverse change in the significance of a historical resource as defined in Section 
15064.5 of CEQA?   
 
No Impact. Based on aerial photography (NETR 2019), the project site was undeveloped and vacant from 1938 
to 1980, and mass-graded sometime between 1980 and 1990. Residential and commercial development 
occurred surrounding the site after the initial mass-grading, but the site itself has remained undeveloped. 
There are no historic structures, on the project site. Based on Appendix G of the State CEQA Guidelines, and 
the policies and regulations of the City of Oceanside, the project site and surrounding area are not designated 
as historically sensitive areas. Therefore, no impacts to historical resources would occur. No mitigation is 
required. 
 
b) Cause a substantial adverse change in the significance of an archaeological resource pursuant to Section 
15064.5 of CEQA?  
  
No Impact. As stated previously, the project site was mass-graded sometime between 1980 and 1990. 
Therefore, although excavation activities of up to 17 feet are anticipated according to recommendations for 
alluvial replacement in the Geotechnical Evaluation prepared for the project, it is unlikely that cultural or tribal 
resources will be encountered because the soil to be replaced is fill left over from previous grading activities. 
Impacts are not expected. No mitigation is required. 
  
c) Cause a substantial adverse change in the significance of a tribal cultural resource as defined in Public 
Resources Section 21074?  
 
Less Than Significant. Assembly Bill (AB) 52 became effective on July 1, 2015, and requires that prior to a lead 
agency’s release of a Notice of Preparation of an Environmental Impact Report, a Mitigated Negative 
Declaration or Negative Declaration (ND), the Lead Agency provide project notifications to California Native 
American Tribes that request such notification in writing. Once Native American Tribes receive a project 
notification, they have 30 days to respond as to whether they wish to initiate consultation regarding the 
project and specifically consultation regarding mitigation for any potential project impacts. Per City protocol, 
City of Oceanside staff members will contact the NAHC for a Sacred Lands File search and a list of Native 
American contacts. City staff members will also distribute outreach letters to the Native American contacts 
provided by the NAHC. Avoidance measures agreed upon between the Native American contacts and the City 
will be implemented. Impacts would be less than significant.  
 
d) Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature?   
 
No Impact. Paleontological resources (i.e., fossils) are the remains and/or traces of prehistoric plant and 
animal life exclusive of humans. Fossil remains such as bones, teeth, shells, leaves, and wood are found in the 
geologic deposits (rock formations) within which they were originally buried.  Paleontological resources can 
be thought of as including not only the actual fossil remains, but also the collecting localities and the geologic 
formations containing those localities. A geologic formation is a body of crustal rock identified by its lithic 
characteristics (e.g., grain size, texture, color, mineral content) and stratigraphic position. The fossil content 
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of a formation may also be a defining characteristic of that formation. The paleontological resource sensitivity 
of a geologic formation is directly related to the scientific significance of the fossils contained within. 
Therefore, a formation that has been found to contain scientifically significant fossils at other localities is 
considered to have paleontological resource sensitivity.  
 
As stated previously, the project site has previously been graded. It is unlikely that paleontological resources 
will be encountered. Impacts are not expected. No mitigation is required.  
 
e) Disturb any human remains, including those interred outside of formal cemeteries?   

Less Than Significant. The site was mass graded in-between 1980 and 1990. It is highly unlikely that human 
remains will be encountered. However, in the unlikely event that human remains are encountered, State 
Health and Safety Code Section 7050.5 states that no further disturbance shall occur until the County Coroner 
has made a determination of origin and disposition pursuant to Public Resources Code Section 5097.98. As 
mandated by California Health and Safety Code Section 7050.5, if human remains are found on the project 
site during construction or during archaeological work, the person responsible for the excavation, or his or 
her authorized representative, or the Qualified Archaeologist will immediately notify the San Diego County 
Coroner’s office by telephone. No further excavation or disturbance of the site or any nearby area reasonably 
suspected to overlie adjacent remains will occur until the Coroner has made the necessary findings as to origin 
and disposition pursuant to Public Resources Code 5097.98. If such a discovery occurs, a temporary 
construction exclusion zone will be established surrounding the area of the discovery so that the area would 
be protected, and consultation and treatment could occur as prescribed by law. By law, the Coroner will 
determine within two working days of being notified if the remains are subject to his or her authority. If the 
Coroner determines that the remains are Native American, he or she will contact the NAHC within 24 hours. 
The NAHC will then make a determination as to the Most Likely Descendent. Any Native American remains 
discovered on the project site will be kept in-situ, or in a secure location in close proximity to where they were 
found, and any analysis of the remains will only occur on-site in the presence of a Luiseño Native American 
monitor. At the conclusion of any analysis, any Native American remains will be repatriated to the Most Likely 
Descendent for re-burial, in accordance with PRC 5097.98. Impacts would be less than significant. 
 
Impact Summary 
Potential impacts to cultural resources, including tribal cultural resources, would be less than significant. No 
mitigation is required. 
 

14.6 GEOLOGY AND SOILS   
Would the project:  Potentially 

Significant 
Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Expose people or structures to potential 
substantial adverse effects, including the risk of loss, 
injury, or death involving (i.) rupture of a known 
earthquake fault, as delineated on the most recent 
Alquist-Priolo Earthquake Fault Zoning Map issued by 
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the State Geologist, or based on other substantial 
evidence of a known fault (Refer to DM&G Pub. 42)?; 
or, (ii) strong seismic ground shaking?; or, (iii) 
seismic-related ground failure, including 
liquefaction?; or, (iv) landslides?  

b. Result in substantial soil erosion or the loss of 
topsoil?  

    

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

    

d. Be located on expansive soil, as defined in Table 
18-1-B of the 1994 UBC, creating substantial risks to 
life or property?  

    

e. Have soils incapable of adequately supporting the 
use of septic tanks or alternative waste water 
disposal systems where sewers are not available for 
the disposal of waste water?  

    

 
The discussion below is summarized and based on the findings contained within the Preliminary Soil 
Investigation Report, Senior Living Development, Northwest of Cannon Road and Mystra Way (Geo Mat 2016) 
and the Geotechnical Evaluation prepared for the Ocean Hills Phase 2 Senior Facility (EEI Engineering Solutions 
October 2018) (Geotechnical Studies). These reports are included in this IS/MND as Appendix B.  
 
Impact Discussion  
 
a) Expose people or structures to potential substantial adverse effects, including the risk of loss, injury, or 
death involving:  
 

i) Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo Earthquake 
Fault Zoning Map issued by the State Geologist for the area or based on other substantial evidence of a 
known fault? Refer to Division of Mines and Geology Special Publication 42.  

 
Less Than Significant Impact. The project site is located within the seismically active southern California region 
and would likely be subjected to moderate to strong ground shaking from a regional seismic event, thus 
exposing the proposed project buildings and residents to seismic hazards. 
 
There are no known active faults crossing the site. The Newport Inglewood-Rose Canyon Fault Zone is the 
closest of the major faults. It is located a short distance off shore, approximately 2 miles southwest of the 
subject site. This fault is one of the principal earthquake faults of California. It is considered coextensive with 
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the Rose Canyon Fault of the San Diego area. The magnitude potential of earthquakes generated by this fault 
is frequently given as seven. However, this section of the fault zone has been determined inactive. Other major 
faults including: the Newport-Inglewood, Elsinore, Coronado Bank and Palos Verde are all located seven to 
eight miles from the project site. Fault rupture on the project site is highly unlikely. No impacts are expected. 
No mitigation is required. 
  

ii) Strong seismic ground shaking?   
 
Less Than Significant. Southern California is a seismically active region likely to experience, on average, one 
earthquake of Magnitude 7.0, and ten (10) earthquakes of Magnitude 6.0 over a period of 10 years. Active 
faults are those faults that are considered likely to undergo renewed movement within a period of concern to 
humans. These include faults that are currently slipping, those that display earthquake activity, and those that 
have historical surface rupture. The California Geological Survey (CGS) defines active faults as those which 
have had surface displacement within Holocene times (about the last 11,000 years). Such displacement can 
be recognized by the existence of sharp cliffs in young alluvium, un-weathered terraces, and offset modern 
stream courses. Potentially active faults are those believed to have generated earthquakes during the 
Quaternary period, but prior to Holocene times.  
 
There are several active and potentially active fault zones that could affect the project site including: the 
Newport-Inglewood, Elsinore, Coronado Bank, Whittier, San Andreas, San Jacinto, Malibu-Coast-Raymond, 
Palos Verdes, San Gabriel, and Sierra Madre-Santa Susana-Cucamonga faults. Geotechnical design 
considerations for construction in the City of Oceanside are governed by the Oceanside Building Code, as set 
forth in Chapter 6, Article II, of the City’s Municipal Code, which incorporates by reference the California 
Building Code (CBC). All buildings and other structures constructed as part of the proposed project would be 
designed in accordance with applicable requirements of the CBC in effect at the time of grading plan submittal, 
the Oceanside Municipal Code, and any applicable building and seismic codes in effect at the time the grading 
plans are submitted. 
 
The Preliminary Geotechnical Report recommends that the structures should be designed in accordance with 
the current CBC seismic code as determined by a structural engineer. Furthermore, the Geotechnical Reports 
conclude that the proposed project is feasible from a geotechnical standpoint, provided the recommendations 
provided in the Geotechnical Reports are incorporated into the design and construction of the proposed 
project.   
 
The City of Oceanside Building Department will require site preparation and building to adhere to design 
specification recommendations in the Preliminary Soil Investigation Report, Senior Living Development, 
Northwest of Cannon Road and Mystra Way (Geo Mat 2016) and the Geotechnical Evaluation prepared for 
the Ocean Hills Phase 2 Senior Facility (EEI Engineering Solutions October 2018), and additional future site-
specific, design-level geotechnical investigations of the project. The City will also require that the proposed 
project is constructed in adherence to the California Building Code to minimize potential groundshaking 
impacts.  Impacts would be less than significant. No mitigation is required. 
 

iii) Seismic-related ground failure, including liquefaction?   
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Less Than Significant Impact. Liquefaction is the loss of strength of cohesionless soils when the pore water 
pressure in the soil becomes equal to the confining pressure. Liquefaction generally occurs as a “quicksand” 
type of ground failure caused by strong groundshaking. The primary factors influencing liquefaction potential 
include groundwater, soil type, relative density of the sandy soils, confining pressure, and the intensity and 
duration of groundshaking.  
 
According to the geotechnical studies prepared for the project, liquefaction on the project site would be 
unlikely due to the shallow depth of dense to very dense bedrock materials and the lack of shallow 
groundwater underlying the site. Accordingly, the potential for liquefaction induced lateral spreading and 
seismic induced settlement is also considered to be very low. Impacts would be less than significant. No 
mitigation is required. 
 

iv) Landslides?   
 
Less Than Significant Impact. Landslides are mass movements of the ground that include rock falls, relatively 
shallow slumping and sliding of soil, and deeper rotational or transitional movement of soil or rock. According 
to the geotechnical studies prepared for the project, the project site and the surrounding properties are flat 
and not prone to slope instability hazards, such as landslides. The project will not be impacted by a landslide 
or impact adjacent properties due to a project generated landslide 
 
Site stabilization and soil compaction requirements required by project geotechnical investigation and design 
parameters established by the most recent California Building Code (CBC) and the City’s Seismic Hazard 
Mitigation Ordinance would further reduce any potential impacts to less than significant. No mitigation is 
required. 
 

b) Result in substantial soil erosion or the loss of topsoil?   
 
Less Than Significant. Fine grading and trenching during the construction phase of the project would displace 
soils and temporarily increase the potential for soils to be subject to wind and water erosion. The contractor 
will be required to comply with standard engineering practices for erosion control and a qualified soils 
engineer will monitor soil compaction during construction. Implementation of the following mitigation 
measures would reduce potential soil erosion impacts to less than significant levels.  
 
Long term, the proposed project would decrease the amount of impervious surfaces at the project site, 
resulting in more surface area exposed to potential erosion. However, a Storm Water Mitigation Plan (SWMP) 
will be prepared for the proposed project to evaluate proposed conditions related to storm water runoff. The 
SWMP will identify design features, Low Impact Design features, and permanent source control Best 
Management Practices (BMPs) to reduce long-term operational erosion impacts. Thus, there would be 
minimal areas of exposed soils following completion of the proposed project, and the potential for erosion 
would be remote. This impact is less than significant, and no mitigation is required.  
 
Prior to the issuance of any grading permit, the project proponent is required to prepare and submit an Erosion 
and Sediment Control Plan for review and approval by the City Engineer or his designee. The plan will identify 



Draft Initial Study/Environmental Checklist    -41-   City of Oceanside, California  

Proposed Ocean Hills Senior Living Project   May 2019 
 

and detail methods that will be implemented to control erosion from graded or cleared portions of the site 
including, but not limited to, straw bales, sandbags, soil binders, diversion fences, desilting basins, etc. The 
Plan will be prepared in accordance with the City’s grading ordinance, the City’s water quality ordinance and 
the latest National Pollution Discharge Elimination System (NPDES) Regional Permit subject to the satisfaction 
of the City Engineer or his designee.  Impacts related to soil erosion and the potential loss of topsoil would be 
less than significant. No mitigation is required. 
 
c) Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the 
project, and potentially result in on- or off-site landslide, lateral spreading, subsidence, liquefaction or 
collapse?   
 
Less Than Significant Impact. According to the geotechnical studies prepared for the project, the potential for 
liquefaction induced lateral spreading and seismic induced settlement is considered to be very low due to the 
shallow depth of dense to very dense bedrock materials and the lack of shallow groundwater underlying the 
site. Adherence to standard engineering practices would further reduce the likelihood of any significant 
impacts related to landslide, lateral spreading, subsidence, liquefaction or collapse of the land. No mitigation 
is required. 
 
d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1997), creating 
substantial risks to life or property?   
 
Less Than Significant Impact. According to the geotechnical studies prepared for the project, the onsite soils 
are predominantly silty sands and in general are anticipated to have a low expansion potential (EI ≤ 50). It 
should be noted, however, that localized clayey soils could potentially be expansive (EI > 50), and should be 
further evaluated during future studies or during earthwork when the proposed building pads are near finish 
grade. Impacts are less than significant. No mitigation is required. 
 
e) Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater disposal 
systems where sewers are not available for the disposal of wastewater?   
 
No Impact. The proposed project does not include the implementation of septic tanks or alternative 
wastewater disposal systems and would connect to the municipal sewer system. Therefore, no impacts would 
occur. No mitigation is required. 
 

14.7 GREENHOUSE GAS EMISSIONS 
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Generate greenhouse gas emissions, either directly 
or indirectly, that may have a significant impact on the 
environment?  
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b. Conflict with an applicable plan, policy or regulation 
adopted for the purpose of reducing the emissions of 
greenhouse gases?  

    

 
The discussion below is summarized and based on the findings contained within the Air Quality and 
Greenhouse Gases Technical Memorandum prepared for the Proposed Project (Roma Environmental 2019a). 
This Memorandum is included in this IS/MND as Appendix A.  
 
Impact Discussion 
  
a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact on 
the environment?   
 
Less Than Significant Impact. The accumulation of greenhouse gases (GHGs) in the atmosphere regulates the 
earth’s temperature; however, emissions from human activities such as electricity production and motor 
vehicles have elevated the concentration of GHGs in the atmosphere. This accumulation of GHGs has 
contributed to an increase in the temperature of the earth’s atmosphere and contributed to global climate 
change. GHGs include all of the following gases; carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons, perfluorocarbons, nitrogen trifluoride (NF3), and sulfur hexafluoride (California Health 
and Safety Code section 38505(g)). Carbon dioxide is the reference gas for climate change because it has the 
smallest warming potential. To account for the warming potential of different GHGs, GHG emissions are 
quantified and reported as CO2 equivalents (CO2e). The effects of GHG emission sources (i.e., individual 
projects) are reported in metric tons per year of CO2e. This allows for comparisons between projects that 
have different percentages of the seven GHGs. Potential global warming impacts in California may include loss 
in snow pack, sea level rise, more extreme heat days per year, more high ozone days, more large forest fires, 
and more drought years. Secondary effects may include a global rise in sea level, impacts to agriculture, 
changes in disease vectors, and changes in habitat and biodiversity.  
 
City of Oceanside Climate Action Plan   
The April 2019, City of Oceanside General Plan Update included an Energy and Climate Action Plan Element. 
The City of Oceanside adopted their Final Climate Action Plan in April 2019. Therefore, the project has been 
compared to the goals and requirements of the Oceanside Climate Action Plan (CAP). The CAP states on pages 
4-19 to 4-21 that for “proposed land use development projects, proponents shall complete the CAP Project 
Review Checklist. The Project Review Checklist is designed to assess consistency with GHG reduction measures 
identified in Chapter 3 (of the CAP). If ‘Yes’ for all checklist items, then the project is considered consistent 
with the CAP. If ‘No’ for any checklist item, the project’s GHG impact is significant. The project must 
incorporate each checklist item to the maximum extent feasible; however the project’s GHG impact would 
remain significant.” 
   
San Diego County Recommended Approach to Addressing Climate Change in CEQA Documents 
Per the latest (January 2018) County of San Diego Guidelines for Determining Significance, Climate Change, 
there is no numerical screening level threshold of significance for GHGs. The guidelines state that “a proposed 
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project would have a less than significant cumulatively considerable contribution to climate change impacts if 
it is found to be consistent with the County’s Climate Action Plan; and, would normally have a cumulatively 
considerable contribution to climate change impacts if it is found to be inconsistent with the County’s Climate 
Action Plan.”  
 
Significance Criteria  
The project is within the boundary of the City of Oceanside and the City of Oceanside is the Lead Agency for 
the project; therefore, a project’s consistency with the City’s CAP (rather than the County CAP) would also 
mean that the project would have a less than significant cumulatively considerable contribution to climate 
change impacts. In the interest of full disclosure and per County guidance, both the existing Phase 1 and the 
proposed Phase 2’s GHG emissions have been quantified. 
 
The proposed project would result in GHG emissions from construction activities and long-term operational 
emissions after construction is completed. The California Emissions Estimator Model (CalEEMod) Version 
2016.3.2 was used to quantify GHG emissions associated with construction of the proposed project, as well 
as long-term operations associated with landscape maintenance, energy use, water and wastewater use, solid 
waste, and vehicle trips. CalEEMod incorporates local energy emission factors and GHG emissions are reported 
as CO2e. Annual GHG emissions generated from operational activities from Phase 1 are presented in Table 5.  
 

Table 5 Estimated Greenhouse Gas Emissions for Phase 1 (Existing) 

Phase I (already constructed) Greenhouse Gas Emissions (Metric Tons/Year) 

Category Bio-CO2 Non Bio-CO2 CO2 CH4 N2O CO2e 

Area Sources2 0.00 1.38 1.38 0.00 0.00 1.42 

Energy Usage3 0.00 235.80 235.80 0.01 0.00 236.79 

Mobile Sources4 0.00 404.71 404.71 0.02 0.00 405.28 

Solid Waste5 10.64 0.00 10.64 0.63 0.00 26.37 

Water6 2.36 48.65 50.97 0.24 0.01 58.89 

Total Emissions 13.00 690.54 703.50 0.91 0.01 728.75 

1  Source: CalEEMod Version 2016.3.2. 

2  Area sources consist of GHG emissions from consumer products, architectural coatings, and landscape equipment. 

3  Energy usage consist of GHG emissions from electricity and natural gas usage. 

4  Mobile sources consist of GHG emissions from vehicles. 

5  Solid waste includes the CO2 and CH4 emissions created from the solid waste placed in landfills. 

6  Water includes GHG emissions from electricity used for transport of water and processing of wastewater. 
 
Annual GHG emissions that would be generated from operational activities from the construction and 
operational activities of Phase 2 are presented in Table 6.  
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Table 6 Estimated Greenhouse Gas Emissions for Phase 2 (Proposed) 

Phase II Greenhouse Gas Emissions (Metric Tons/Year) 

Category Bio-CO2 Non Bio-CO2 CO2 CH4 N2O CO2e 

Area Sources2 0.00 1.24 1.24 0.00 0.00 1.27 

Energy Usage3 0.00 213.64 213.64 0.01 0.00 214.54 

Mobile Sources4 0.00 369.37 369.37 0.02 0.00 369.86 

Solid Waste5 9.52 0.00 9.52 0.56 0.00 23.60 

Water6 2.11 43.49 45.60 0.22 0.01 52.69 

Construction7 0.00 25.32 25.32 0.00 0.00 25.43 

Total Emissions 11.63 653.06 664.69 0.81 0.01 687.37 
1  Source: CalEEMod Version 2016.3.2. 
2  Area sources consist of GHG emissions from consumer products, architectural coatings, and landscape equipment. 
3  Energy usage consist of GHG emissions from electricity and natural gas usage. 
4  Mobile sources consist of GHG emissions from vehicles. 
5  Solid waste includes the CO2 and CH4 emissions created from the solid waste placed in landfills. 
6  Water includes GHG emissions from electricity used for transport of water and processing of wastewater. 
7  Construction GHG emissions are for Phase II only and based on a 20 year amortization rate. 

 
Annual GHG emissions that would be generated from the total GHG emissions of Phases 1 and 2 combined 
are presented in Table 7.  
 

Table 7 Estimated Greenhouse Gas Emissions for Phases 1 & 2 Combined 

Phase I and Phase II Greenhouse Gas Emissions (Metric Tons/Year) 
Combined Bio-CO2 Non Bio-CO2 CO2 CH4 N2O CO2e 
Total for Phase I + Phase II 24.63 1,343.60 1,343.60 1.72 0.02 1,416.12 

 
The data provided in Table 5 shows that for Phase 1 (existing), the operational GHG emissions would be 728.75 
MTCO2e/year. For Phase 2, the data provided in Table 6 shows that the proposed project’s emissions would 
be 687.37 MTCO2e per year. The data provided in Table 7 shows that Phase 1 and Phase 2 have a combined 
total of 1,416.12 MTCO2e/year. These emissions do not include reductions from any design features, location-
based efficiencies, or regulatory requirements beyond 2016 Title 24 Standards. As shown below in the 
response to 14.7(b), the project is consistent with the City’s CAP; therefore, the proposed project would have 
a less than significant cumulatively considerable contribution to climate change impacts. No mitigation is 
required. 
 
b) Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions 
of greenhouse gases?   
 
Less Than Significant Impact. As detailed above, the applicable plan for the proposed project is the CAP, which 
was approved by the City in April 2019. The CAP’s Project Review Checklist (see Appendix C of the technical 
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Air Quality and Greenhouse Gas Memorandum (Appendix A) for details) is divided into seven areas: Smart 
Growth, Alternative-Fueled Vehicle Infrastructure, Alternative-Fuel Vehicle Parking, Transportation Demand 
Management, Energy Efficiency, Recycled Water and Tree Canopy. The proposed project’s consistency with 
the Project Review Checklist from the City’s CAP is examined in Table 8. 
 

Table 8 City of Oceanside Climate Action Plan Project Consistency 

Checklist Items1 Measures within Checklist Items1 Yes, No, or N/A Support for Project Consistency with CAP 

Smart Growth 

1. Is the project located within an 
existing or potential SANDAG smart 
growth opportunity area (SGOA)? If 
"yes" proceed to Item 2 of the 
Checklist. If "No" proceed to Item 3 
of the Checklist. 

No 

The site has an existing General Plan 
Land Use designation of General 
Commercial and is currently zoned as 
Limited Commercial District (CL). Both 
Phase 1 and Phase 2 of the project are 
Senior Living facilities and the intention 
of the proposed project is to create a 
mini congregate care campus for seniors 
to allow them to age in place. Therefore, 
the project proposes a land use that is 
consistent with the existing General Plan 
Land Use Designation and the project is 
consistent with the checklist item for 
Smart Growth Land Use. 

2. Do the proposed land use 
densities meet or exceed SANDAG's 
minimum target densities? If "yes" 
the project is consistent with Smart 
Growth Land Use; Skip to Item 4 of 
the Checklist; If “No” proceed to 
Item 3 of the Checklist. 

N/A 

3. Does the project propose land 
use that is consistent with, or less 
GHG-intensive than, the existing 
General Plan Land Use 
Designation? If “Yes” the project is 
consistent with Smart Growth Land 
Use; If “No” proceed to Item 4 of 
the Checklist. 

Yes 

Alternative-
Fueled Vehicle 
Infrastructure 

4. For single-family residential 
projects, does the project include 
prewiring to allow for future 
electric vehicle charging stations in 
the garage or driveway of each 
residence? 
For multi-family residential 
projects, does the project include 
prewiring to allow for future 
electric vehicle charging stations in 
all garages and 5 percent of 
resident and visitor parking spaces 
(2 minimum)? 
For commercial or industrial 
projects, does the project include 
prewiring to allow for future 
electric vehicle charging stations in 
10 percent of surface parking 

Yes 

Fifty parking stalls, including 2 electric 
vehicle spaces, 2 disabled access spaces, 
and 1 van accessible space were included 
in the development of Phase 1. Phase 2 
includes 103 parking stalls including 95 
standard spaces, 4 accessible access 
spaces, 1 van accessible space, and 3 
electrical vehicle parking spaces. 
Therefore, the entire site will have a total 
of 5 parking spaces for electric vehicles 
and the project is consistent with the 
checklist item for Alternative-Fueled 
Vehicle Infrastructure. 
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spaces (2 minimum) and include 
immediate installation of charging 
stations at half of these prewired 
parking spaces? 

Alternative-
Fueled Vehicle 
Parking 

5. For commercial or industrial 
projects, does the project include 
reserved parking for clean air 
vehicles at 12 percent of parking 
spaces? 

N/A 

The project is a residential retirement 
community and is neither a commercial 
nor industrial land use; however, the 
project does include a total of 5 electric 
vehicle parking spaces for clean air 
(electric) vehicles. 

Transportation 
Demand 
Management 

6. For commercial or industrial 
projects that would generate more 
than 100 vehicle commute trips per 
day, does the project include a 
minimum of 10 points of 
transportation demand 
management strategies? 

N/A 

The project is a residential retirement 
community and is neither a commercial 
nor industrial land use, so the checklist 
item is not applicable. 

Energy 
Efficiency 

7. For projects that include more 
than 50 surface parking spaces -
Does the project incorporate on-
site renewable energy sources 
capable of offsetting at least 50 
percent of forecasted electricity 
demand? 

Yes 

The project design features include 
covered parking spaces with solar panels 
and the building’s roof will be solar 
ready. Therefore, the project is designed 
to incorporate on-site renewable energy 
sources that would be able to off-set at 
least 50 percent of the forecasted 
electricity demand for the proposed 
project. Per City staff, this would be 
adequate to meet the CAP 
requirements2. 

Recycled Water 

8. Does the project incorporate 
service connections for immediate 
or future recycled water use? 
Recycled water may be feasible for 
landscape, agricultural, or natural 
system irrigation, recreational 
impoundment, industrial 
processes, or for toilet or urinals. 

N/A 

The developers payed a fee in-lieu of 
incorporating service connections for 
recycled water use; therefore, this item is 
not applicable. 

Tree Canopy 

9. Does the project promote a 
walkable environment through 
incorporation of shade trees in 
parking lots, recreation areas, and 
along frontage? 

Yes 

Outdoor amenities for the project 
include: a pool, spa, bocce ball court, 
putting green, and fitness area. Phase 1 
is connected to Phase 2 for a walkable 
retirement community campus. Shade 
trees are proposed in landscaped areas 
and in parking lots. 

 
As shown in Table 8 above, the project is found is to be consistent with the City’s CAP for all applicable 
Checklist Items. Implementation of the project would not conflict with an applicable plan, policy, or regulation 
adopted for the purpose of reducing GHG emissions. There would be a less than significant impact.  
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Impact Summary  
Project impacts related to Greenhouse Gas Emissions would be less than significant. No mitigation measures 
are required.  
 

14.8 HAZARDS AND HAZARDOUS 
MATERIALS  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials?  

    

b. Create a significant hazard to the public or the 
environment through reasonably foreseeable 
conditions involving the release of hazardous 
materials into the environment?  

    

c. Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed 
school?  

    

d. Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, 
would it create a significant hazard to the public or the 
environment?  

    

e. For a project located within an airport land use plan 
or, where such a plan has not been adopted, within 
two miles of a public airport or public use airport, 
would the project result in safety hazard for people 
residing or working in the project area?  

    

f. For a project within the vicinity of a private airstrip, 
would the project result in a safety hazard for people 
residing or working in the project area?  

    

g. Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan?  
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h. Expose people or structures to a significant risk of 
loss, injury or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or 
where residences are intermixed with wildlands?  

    

 
The discussion below is summarized and based on the findings contained within the Phase I Environmental 
Site Assessment (Phase 1 ESA) (LGC Geo Environmental, Inc. 2017) prepared for the Proposed Project. This 
report is included in this IS/MND as Appendix C.  
 
Impact Discussion  
 
a) Create a significant hazard to the public or the environment through the routine transport, use, or 
disposal of hazardous materials?   
 
Less Than Significant Impact. Hazards to the environment or the public through the transport, use, or disposal 
of hazardous materials are typically associated with operation of non-residential uses, such as industrial and 
some commercial uses. Construction of Phase 1 is completed. Construction activities for the Phase 2 would 
be relatively short-term October 2019 and last through March 2021 (approximately 18 months) and the 
transport, use and disposal of hazardous materials as part of these activities would be temporary. 
Construction activities would involve the use of chemical substances such as solvents, paints, fuel for 
equipment, and other potentially hazardous materials. These materials are common for construction 
activities, would be used in limited quantities, and do not pose a significant hazard to the public or the 
environment. Consistent with existing residential and commercial development in the vicinity of the project 
site, once constructed, the proposed uses would involve hazardous materials (e.g., paint, pesticides, cleansers, 
and solvents) for maintenance activities, but any use would be in limited quantities. The proposed project 
would not utilize, store, or generate hazardous materials or wastes in quantities that may pose a significant 
hazard to the public. The transport, use and disposal of hazardous materials during construction and operation 
would be conducted in accordance with existing regulations for hazardous waste transport, use and disposal, 
and potential impacts would be less than significant. No mitigation is required. 
 
b) Create a significant hazard to the public or the environment through reasonably foreseeable upset and 
accident conditions involving the release of hazardous materials into the environment?   
 
Less Than Significant Impact. No evidence of recognized environmental conditions was identified onsite (LCG 
2017) and the proposed project is not anticipated to result in a release of hazardous materials into the 
environment. However, during the short-term period of site disturbing activities during project construction, 
there is the possibility of accidental release of hazardous substances such as spilling of hydraulic fluid or diesel 
fuel associated with construction equipment maintenance. The contractor will be required to use standard 
construction controls and safety procedures which would avoid and minimize the potential for accidental 
release of such substances into the environment.  
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The Phase 1 ESA prepared for the site (LGC 2017) concludes that there are no onsite conditions or any 
suspected conditions that would require further action. No additional studies were recommended. The impact 
is less than significant. No mitigation is required. 
 
c) Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed school?   
 
Less Than Significant Impact. During project construction, there is a possibility that hazardous emissions or 
hazardous substances will be transported to and from the project site, passing within one-quarter mile of an 
existing school on the way. Hence, there is the possibility of accidental release of hazardous substances. All 
materials will be transported and handled in accordance with State and Federal Hazardous Materials 
Regulations. Compliance with these regulations will minimize any potential for a significant impact. This 
impact is less than significant. No mitigation is required.  
 
d) Be located on a site which is included on a list of hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, would it create a significant hazard to the public or the 
environment?   
 
No Impact. A search of available environmental records was conducted by Environmental Data Resources, Inc. 
The proposed project site is not included on a list of sites containing hazardous materials, and would not result 
in a significant hazard to the public or to the environment. No historical records of hazardous material or 
petroleum hydrocarbon releases or any other environmental risks were found within one-mile of the project 
site. No mitigation is required. 
 
e) For a project located within an airport land use plan or, where such a plan has not been adopted, within 
two miles of a public airport or public use airport, would the project result in a safety hazard for people 
residing or working in the project area?   
 
Less Than Significant. The nearest airport runway at the McClellan-Palomar Airport is located approximately 
2.3 miles south of the project site. The project would not result in safety hazards for people residing or working 
in the project area. This impact would be less than significant. No mitigation is required. 
 
f) For a project within the vicinity of a private airstrip, would the project result in a safety hazard for people 
residing or working in the project area?   
 
No Impact. The proposed project site is not located within the vicinity of a private airstrip and would not result 
in a safety hazard for people residing or working in the project area. No mitigation is required. 
 
g) Impair implementation of or physically interfere with an adopted emergency response plan or emergency 
evacuation plan?   
No Impact. The proposed project would have no impacts on emergency response plans or emergency 
evacuation plans. A facility specific emergency response plan would be developed by the applicant consistent 
with State licensing requirements in coordination with the Oceanside Fire Marshal as part of project 
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permitting. No revisions to adopted emergency plans would be required as a result of the proposed project. 
No mitigation is required. 
 
h) Expose people or structures to a significant risk of loss, injury or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or where residences are intermixed with wildlands?   
 
Less Than Significant Impact. The project site is located within 380 feet of wildland area. It is within an area 
designated as a high fire hazard zone in the City of Oceanside General Plan (1990); and in an area designated 
as a very high fire hazard zone per CalFire (2009). Both of the proposed buildings will be constructed as 
California Building Code Type VA, and will be fully sprinklered per National Fire Protection Association 13. 
Compliance with California Building Code and City of Oceanside modifications will reduce impacts to a level 
below significant. No mitigation is required. 
 
Summary of Impacts 
Impacts related to Hazard and Hazardous Materials would be less than significant. No mitigation is required. 
 

14.9 HYDROLOGY AND WATER 
QUALITY.  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Violate any water quality standards or waste 
discharge requirements?      

b. Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater table 
level (e.g., the production rate of preexisting nearby 
wells would drop to a level which would not support 
existing land uses or planned uses for which permits 
have been granted)?  

    

c. Substantially alter the existing drainage pattern of 
the site or area including through the alteration of 
the course of a stream or river, in a manner which 
would result in substantial erosion or siltation on- or 
off- site?  

    

d. Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner which would result in flooding on or off site?  
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e. Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial 
additional sources of polluted runoff?  

    

f. Otherwise substantially degrade water quality?      

g. Place housing within a 100-year flood hazard area 
as mapped on a Federal Flood Hazard Boundary or 
Flood Insurance Rate map or other flood hazard 
delineation map?  

    

h. Place within a 100-year flood hazard area 
structures which would impede or redirect flood 
flows?  

    

i. Expose people or structures to a significant risk of 
loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or dam?  

    

j. Inundation by seiche, tsunami, or mudflow?      

 
The discussion below is summarized and based on the findings contained within the Hydrology Reports, Ocean 
Hills ALF–Phase 1 and Ocean Hills ALF–Phase 2 (Waber Consultants 2018 & 2019a) (Hydrology Reports); and a 
Storm Water Quality Management Plan prepared for the proposed project, Storm Water Quality Management 
Plan prepared for Ocean Hills AFF (Waber 2019b) (SWQMP). These reports are included in this IS/MND as 
Appendix D and E.  
 
Impact Discussion  
 
a) Violate any water quality standards or waste discharge requirements?   
 
Less Than Significant. Potential impacts related to water quality would range over three different phases of 
project implementation: 1) during the earthwork and construction phase, when the potential for erosion, 
siltation and sedimentation into on-site drainages would be the greatest; 2) following construction, prior to 
the establishment of ground cover, when the erosion potential may remain relatively high; and 3) following 
completion of the project, when impacts related to sedimentation would decrease markedly, but those 
associated with site runoff would increase.  
 
The proposed project could result in short-term construction impacts to surface water quality from 
demolition, grading, and other construction-related activities. Storm water runoff from the project site during 
construction could contain soils and sediments from these activities. Spills or leaks from heavy equipment and 
machinery and construction staging areas can also enter the runoff and typically include petroleum products 
such as fuel; oil and grease; and heavy metals. Building construction would also involve the use of hazardous 
materials (e.g., paints, solvents, and cleansers, among others) that may enter the storm water runoff. 
Compliance with the water quality requirements and standards set forth in the Construction General Permit 
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would be required, including development of a Storm Water Quality Management Plan (SWQMP) prior to the 
start of demolition, grading, or construction. Because the proposed project qualifies as a Priority Development 
Project under the MS4 permit, a Priority Development Project SWQMP will be prepared for the proposed 
project.  
 
Stormwater Quality Management Plans (SWQMPs) emphasize structural and nonstructural BMPs in 
compliance with the NPDES Regional Permit requirements. Specific measures normally include:  
 
 Siltation of drainage devices will be handled through a maintenance program to remove silt/dirt from 

channels and parking areas.  
 Surplus or waste material from construction will not be placed in drainage ways.  
 All loose piles of soil, silt, clay, sand, debris, or other earthen materials will be protected in a 

reasonable manner.  
 During construction, temporary gravel dikes will be used as necessary to prevent discharge of earthen 

materials from the site during periods of precipitation or runoff.  
 Stabilizing agents such as straw, wood chips and/or soil sealant/dust palliative will be used during the 

interim period after grading in order to strengthen exposed soil until permanent solutions are 
implemented.  

 Landscaped areas will be continually maintained in order to assure adequate growth and root 
development.  

 Tenant notification regarding prohibiting discharges into the stormwater drainage system. 
 
A SWQMP was adhered to during the construction of Phase 1 of the proposed project (June 21, 2017). A draft 
SWQMP has been prepared for Phase 2 of the proposed project (Waber Consultants, Inc. May 2019). SWQMPs 
include BMPs to reduce storm water quality impacts. The BMPs that are used during construction include 
watering exposed soils; covering stockpiles of soil; installing sand bags or gravel bag berms to minimize off-
site runoff; creating temporary desilting basins; and timing grading to avoid the rainy season. Compliance with 
applicable regulatory requirements, including the implementation of BMPs identified in the SWQMPs 
prepared for the project, would ensure that construction related water quality impacts would be less than 
significant. No mitigation is required.  
 
Runoff from proposed rooftops and surface drainage in the landscape and hardscape areas are designed to 
drain into the proposed storm drain system. The storm drain system is proposed to be routed to eventually 
drain into the proposed biofiltration basin. Overflow drains in the biofiltration basins are proposed to be 
routed to underground detention tanks located under the parking lot. Overflow from the detention tanks are 
proposed to drain into existing curb inlet catch basin in Mystra Drive to drain into the existing municipal storm 
drain system.  
 
Installation of the proposed drainage facilities will protect water quality. Compliance with the statewide 
NPDES General Permit for Storm Water Discharges Associated with Construction Activity would prevent 
stormwater pollution from impacting waters of the U.S. in the vicinity of the project site. Impacts would be 
less than significant. No mitigation is required. 
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b) Substantially deplete groundwater supplies or interfere substantially with groundwater recharge such 
that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level (e.g., 
the production rate of pre-existing nearby wells would drop to a level which would not support existing land 
uses or planned uses for which permits have been granted)?   
 
No Impact. The project would not have the potential to substantially deplete groundwater supplies or 
interfere with groundwater recharge. Construction would be short-term in nature, and would not substantially 
affect the groundwater table which was not reached during exploratory borings up to 17 feet below the 
ground surface (EEI 2018). The project would not have the capacity to increase the amount of water consumed 
regionally through increased withdrawals from groundwater sources because no groundwater would be 
affected during construction or used for operation. No impacts are anticipated to occur. No mitigation is 
required. 
 
c) Substantially alter the existing drainage pattern of the site or area, including through the alteration of 
the course of stream or river, in a manner which would result in substantial erosion or siltation on- or off-
site?   
 
Less Than Significant Impact. There are no streams or rivers near the project site. Storm water from the 
project site currently flows to on-site storm drains which connect to the storm drains on Mystra Way. These 
drains ultimately discharge directly into the Pacific Ocean. As previously described, storm water from the 
project site would be treated on site and then discharged into onsite drains that would connect to drains on 
Mystra Way. Flows from the project site would not increase the overall flow rates compared to the existing 
condition.  
 
No change in off-site drainage patterns would occur. Changes in on-site drainage flows would be local and not 
significant since they would be approximately equivalent to existing volumes and rates from the project site. 
Limited undeveloped areas on site would consist of landscaped areas that would not result in a substantial 
increase in the amount of erosion or sedimentation from the site after construction is complete. No significant 
impacts would occur, and no mitigation is required. 
 
d) Substantially alter the existing drainage pattern of the site or area, including through the alteration of 
the course of a stream or river, or substantially increase the rate or amount of surface runoff in a manner 
which would result in flooding on- or off-site? 
 
Less Than Significant Impact. Refer to Response (14.9.c), above. No mitigation is required. 
 
e) Create or contribute runoff water which would exceed the capacity of existing or planned stormwater 
drainage systems or provide substantial additional sources of polluted runoff?   
 
Less Than Significant Impact. Construction of proposed improvements may result in minor changes in the 
amount of runoff due to an increase in the amount of impermeable surface area within the project site. 
Surface runoff velocities, volumes and peak flow rates would have a minor increase due to impervious 
surfaces. Due to project design, which includes a water distribution/storage tank and associated pipeline, and 
biofiltration, project impacts in this regard are not considered to be significant. No mitigation is required. 
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f) Otherwise substantially degrade water quality?   
 
Less Than Significant Impact. Discharge from the proposed project through stormwater facilities would 
consist of non-point sources. Stormwater quality is generally affected by the length of time since the last 
rainfall, rainfall intensity, urban uses of the area, and the quantity of transported sediment. Typical urban 
water quality pollutants usually result from motor vehicle operations, oil and grease residues, 
fertilizer/pesticide uses, and careless material storage and handling. Majority of pollutant loads are usually 
washed away during the first flush of the storm occurring after the dry season period. However, due to project 
design, which includes a water distribution/storage tank and associated pipeline, and biofiltration, project 
impacts in this regard are not considered to be significant. No mitigation is required. 
 
g) Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or 
Flood Insurance Rate Map or other flood hazard delineation map?   
 
No Impact. The proposed project area is not located within a 100-year flood hazard area. Therefore, no flood 
related impacts would occur.  No mitigation is required. 
 
h) Place within a 100-year flood hazard area structures which would impede or redirect flood flows?   
 
No Impact. The project site is not located within a 100-year flood hazard area. Refer to Response 4.9.c and 
Response 14.9.d, above, for additional discussion. No mitigation is required. 
 
i) Expose people or structures to a significant risk of loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or dam?   
 
Less Than Significant Impact. As previously stated, the project does not propose any new housing or building 
structures within the 100-year flood plain. Adherence with the current UBC design criteria relative to seismic 
events would reduce impacts to less than significant levels.  No mitigation is required. 
 
j) Inundation by seiche, tsunami, or mudflow?   
 
No Impact. There are no anticipated impacts to the proposed project from seiche, tsunami or mudflow, as no 
topographical features or water bodies capable of producing such events occur within the project site vicinity. 
No mitigation is required. 
 
Summary of Impacts  
Impacts related to Hydrology and Water Quality would be less than significant. No mitigation is required. 
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14.10 LAND USE AND PLANNING  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Physically divide an established community?      

b. Conflict with any applicable land use plan, policy, or 
regulation of an agency with jurisdiction over the project 
(including, but not limited to the General Plan, specific 
plan, local coastal program, or zoning ordinance) 
adopted for the purpose of avoiding or mitigating an 
environmental effect?  

    

c. Conflict with any applicable habitat conservation plan 
or natural community conservation plan?      

 
Impact Discussion  
 
a) Physically divide an established community?   
 
No Impact. The proposed project will not have an impact on the physical arrangement of an established 
community because the proposed project would be developed on an existing, previously developed but 
currently vacant infill site. Therefore, no impacts are anticipated to occur. No mitigation is required. 
 
b) Conflict with any applicable land use plan, policy, or regulation of an agency with jurisdiction over the 
project (including, but not limited to the general plan, specific plan, local coastal program, or zoning 
ordinance) adopted for the purpose of avoiding or mitigating an environmental effect?   
 
No Impact. The site has an existing General Plan Land Use designation of General Commercial and is currently 
zoned as Limited Commercial District (CL). The Project site is not located within the Coastal Zone and is 
therefore not subject to the City’s Local Coastal Program. The proposed project is consistent with the City of 
Oceanside Zoning for the site as well as the City’s General Plan Land Use Element’s designation for the site. 
The project would not result in a conflict with an applicable land use plan or regulation. No mitigation is 
required.  
 
c) Conflict with any applicable habitat conservation plan or natural community conservation plan?   
No Impact. Refer to Response 14.4.f above, which concludes the project would not conflict with any habitat 
conservation plan or natural communities’ conservation plan. No mitigation is required. 
 
Summary of Impacts 
The proposed project would not result in impacts related to land use and planning. No mitigation measures 
are required.  
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14.11 MINERAL RESOURCES  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Result in the loss of availability of a known 
mineral resource that would be of value to 
the region and the residents of the state?      

b. Result in the loss of availability of a 
locally-important mineral resource recovery 
site delineated on a local general plan, 
specific plan or other land use plan?  

    

 
Impact Discussion  
 
a) Result in the loss of availability of a known mineral resource that would be of value to the region and the 
residents of the state?   
 
No Impact. According to the Environmental Resource Management Element of the City of Oceanside General 
Plan (City of Oceanside 1974), mineral deposits in the City are primarily limited to the San Luis Rey River Basin 
and along El Camino Real north of Oceanside Boulevard. The project site is not located on or near these 
deposits and the City of Oceanside does not identify any known locally or State designated mineral resource 
recovery sites on the project site. Therefore, implementation of the proposed project would not result in the 
loss of access to lands potentially containing mineral resources. In addition, The City’s General Plan and Zoning 
Ordinance would not permit any mineral extraction on or within the vicinity of the project site. Therefore, the 
project would have no impact to any known mineral resources. No mitigation is required.  
 
b) Result in the loss of availability of a locally-important mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan?   
 
No Impact. Refer to Response 14.11a, above.  
 
Summary of Impact  
The project would not result in significant impacts related to mineral resources. No mitigation measures are 
required.  
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 14.12 NOISE  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Exposure of persons to or generation of noise 
levels in excess of standards established in the local 
general plan or noise ordinance, or applicable 
standards of other agencies?  

    

b. Exposure of persons to or generation of excessive 
groundborne vibration or groundborne noise levels?      

c. A substantial permanent increase in ambient noise 
levels in the project vicinity above levels existing 
without the project?  

    

d. A substantial temporary or periodic increase in 
ambient noise levels in the project vicinity above 
levels existing without the project?  

    

e. For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project expose people residing or 
working in the project area to excessive noise levels?  

    

f. For a project within the vicinity of a private airstrip, 
would the project expose people residing or working 
in the project area to excessive noise levels?  

    

 
The discussion below is summarized and based on the findings contained within the Noise Technical Report 
(Noise Report) (Roma Environmental LLC. 2019b) prepared for the Proposed Project. This report is included in 
this IS/MND as Appendix F.  
 
Impact Discussion  
 
a) Exposure of persons to or generation of noise levels in excess of standards established in the local general 
plan or noise ordinance, or applicable standards of other agencies?  Potentially Significant Unless Mitigated.  
 
Less Than Significant. Noise associated with the proposed project would not be inconsistent with the City of 
Oceanside General Plan and Municipal Ordinance. Impacts would be less than significant. No mitigation is 
required.  
 
Standards Related to Construction Noise 
Sensitive receptors that may be affected by the proposed project include single family to the north, south and 
southeast, and a church and a charter school to the west.  
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The City of Oceanside Noise Element controls noise levels due to construction operations. It shall be unlawful 
for any person to operate construction equipment at any construction site, except as outlined in subsections 
(a-c) below: 
 
(a) It should be unlawful for any person within any residential zone or 500' therefrom to operate any pile 
driver, power shovel, pneumatic, power hoist, or other construction equipment between 8 PM and 7 AM 
generating an ambient noise level of 50 dBA at any property line, unless an emergency exists.  
 
(b) It shall be unlawful for any person to operate any construction equipment at a level in excess of 85 dBA at 
100 feet from the source.  
 
(c) It should be unlawful for any person to engage in construction activities between 6 PM and 7 AM when 
such activities exceed the ambient noise level by 5 dBA. A special permit may be granted by the Director of 
Public Works if extenuating circumstances exist. 
 
The construction activities for the proposed project are anticipated to include fine grading, building 
construction, paving and architectural coating. Noise levels expected to occur with each piece of equipment 
are presented in Table 9.  Construction noise associated with each phase of construction was calculated 
utilizing methodology presented in the Federal Transit Administration (FTA) Transit Noise and Vibration 
Impact Assessment Manual (2018) together with several key construction parameters including: distance to 
each sensitive receiver, equipment usage, percent usage factor, and baseline parameters for the project site. 
(See Table 10.)  
 

Table 9 Typical Construction Equipment Noise Levels 

Type of Equipment Range of Maximum Sound Levels Measured 
    

Suggested Maximum Sound Levels for Analysis 
    Rock Drills 83-99 96 

Jack Hammers 75-85 82 

Pneumatic Tools 78-88 85 

Pumps 74-84 80 

Dozers 77-90 85 

Scrappers 83-91 87 

Haul Trucks 83-94 88 

Cranes 79-86 82 

Portable Generators 71-87 80 

Rollers 75-82 80 

Tractors 77-82 80 

Front-End Loaders 77-90 86 

Hydraulic Excavators 81-90 86 

Graders 79-89 86 

Air Compressors 76-89 86 
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Trucks 81-87 86 

 Source: Bolt, Beranek & Newman; Noise Control for Buildings and Manufacturing Plants, 1987. 
 

Table 10 Project Construction Noise 

Construction Phase 
Equipment Item # of Items 

Item Lmax at 50 
feet, dBA1, 2 Distance 

Item Usage 
Percent 

Recept
or Item 

Leq, 
dBA 

Fine Grading           
Graders 1 85 100 40 75.0 
Rubber Tired Dozers 1 85 100 40 75.0 
Tractors/Loaders/Back
hoes 2 80 100 40 73.0 

Fine Grading Cumulative 79.2 
Building Construction 
Cranes 1 83 100 16 69.0 
Forklifts 2 64 100 50 58.0 
Generator Sets 1 82 100 40 72.0 
Welders 3 64 100 40 58.8 
Tractors/Loaders/Back
hoes 1 80 100 40 70.0 

Building Construction Cumulative 72.7 
Paving 
Cement and Mortar 
Mixers 1 85 100 40 75.0 
Pavers 1 85 100 50 76.0 
Paving Equipment 1 85 100 20 72.0 
Tractors/Loaders/Back
hoes 1 80 100 40 70.0 
Rollers 1 85 100 20 72.0 

Paving Cumulative 80.1 
Architectural Coating 
Air Compressors 1 80 100 40 70.0 

Architectural Coating Cumulative 70.0 

Notes:      
(1) Source: Referenced noise levels from the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment 
Manual (September 2018).  

(2) Source: https://www.google.com/url?q=http://www.noisetesting.info/blog/warehouse-forklift-workplace-noise-
levels/&sa=D&source=hangouts&ust=1545259247311000&usg=AFQjCNHFcKKoEKUjv5VZMOtw_KO977Em1A 

 
As shown in Table 10, construction noise would reach up to 80.1 dBA at a distance of 100 feet and will not 
exceed the City of Oceanside 85 dBA standard at 100 feet from the source. No mitigation measures are 
required to meet the City’s standard of 85 dBA at 100 feet.  
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Construction work covered by a building permit is also prohibited before 7:00 AM and after 6:00 PM Monday 
through Saturday, and all day Sundays and major holidays. Construction of the proposed project is required 
to occur within the allowable hours of construction (7:00 AM to 6:00 PM Monday through Saturday). 
Construction activities would comply with the construction noise regulations contained in the Oceanside 
General Plan Noise Element (City of Oceanside 1974) and Oceanside Noise Ordinance (City of Oceanside 2018). 
Construction noise related impacts would be less than significant. No mitigation is required. 
 
Standards Related to Impacts to the Proposed Project 
For noise sensitive residential land uses, the City has adopted a policy which has established a “normally 
acceptable” exterior noise level goal of 65 dBA CNEL for the outdoor areas and the State of California land use 
compatibility guidelines indicate that exterior noise levels up to 70 dB Ldn or CNEL are considered acceptable 
for nursing homes (OPR, 2003). Additionally, an interior noise level of 45 dBA CNEL is required by the California 
Building Code Title 24 (Title 24, CCR, Section 1207). Interior noise levels should be mitigated to a maximum of 
45 dBA CNEL in all habitable rooms when the exterior of the residence are exposed to levels of 60 dBA CNEL 
or more. If windows and doors are required to be closed to meet the interior noise standard, then mechanical 
ventilation will be provided per City requirements.  
 
The Noise Element does not explicitly identify noise level limits for specific land use types. The State of 
California noise and land use compatibility guidelines indicate that exterior noise levels up to 70 dB Ldn or 
CNEL are considered acceptable for nursing homes (OPR, 2003). Additionally, an interior noise level of 45 dB 
Ldn or CNEL is required by the California Building Code Title 24 (Title 24, CCR, Section 1207).  
 
As shown on Figures 6 and 7 of the technical noise study prepared for the project, exterior noise levels, due 
to buildout traffic volumes on Cannon Road, are expected to reach up to 65 dBA CNEL at the building most 
likely to be exposed to the most vehicular traffic noise and will not exceed City of Oceanside criteria for 
residential land uses (65 dBA CNEL).  
 
The interior noise level is the difference between the projected exterior noise level at the structure’s façade 
and the noise reduction provided by the structure itself. Typical building construction provides 20 dB of 
exterior to interior noise reduction, with the windows closed (FHWA 2011). Considering that exterior noise 
levels due to traffic noise, may reach up to 65 dBA CNEL, interior noise levels should not exceed 45 dBA CNEL. 
Future traffic noise impacts related to the proposed project would be less than significant. The proposed 
project is consistent with the City of Oceanside General Plan standards for land use compatibility. No 
mitigation is required.  
 
Standards Related to Noise Impacts Caused by On-Site Project Operational Noise 
Non-transportation or stationary sources of noise are regulated by Section 38.12 of the Noise Ordinance. 
According to Section 38.12 of the Noise Ordinance, it is unlawful for any person to cause or allow the creation 
of any noise to the extent that the one-hour average sound level, at any point on or beyond the boundaries 
of the property in the applicable base district zone on which the sound is produced to exceed the applicable 
limits shown in Table 11. The sound level limit for residential and medium density residential areas is 50 dB 
Leq from 7:00 AM to 9:59 PM and 45 dB Leq from 10:00 PM to 6:59 AM  
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Table 11 Operational Noise Level Limits 

Base District Zone 7:00 AM to 9:59 PM 10:00 PM to 6:59 PM 

(1) Residential Districts: 
RE (Residential Estate) 50 45 

RS (Single-Family) 50 45 

RM (Medium Density) 50 45 

RH (High Density) 55 50 

RT (Residential Tourist) 55 50 

(2) C (Commercial) 65 60 

(3) I (Industrial) 70 65 

(4) D (Downtown) 65 55 

(5) A (Agricultural) 50 45 

(6) OS (Open Space) 50 45 
Source: City of Oceanside Ordinance Section 38.12. 

 
Sensitive receptors that may be affected by the proposed project include single family to the north, south and 
southeast, and a church and a charter school to the west. In general, senior living homes are a quiet land use 
and noise from the facility would be considered compatible with the surrounding land uses. Traffic associated 
with parking lots is typically not of sufficient volume to exceed community noise standards, which are based 
on a time-averaged scale. However, the instantaneous sound levels generated by a car door slamming and 
engine starting up may be an annoyance to adjacent sensitive receptors. The estimated maximum noise levels 
associated with parking lot activities typically range from 60-65 dBA and are short term. It should be noted 
that parking lot noise are instantaneous noise levels compared to noise standards, which are averaged over 
time. As a result, actual noise levels over time resulting from parking lot activities would be far lower. 
Therefore, the proposed parking would not expose nearby sensitive receptors to substantial noise levels and 
impacts will be less than significant. No mitigation is required. 
 
Section 38.16 of the Noise Ordinance states, it shall be unlawful for any person to make, continue, or cause 
to be made or continued, within the limits of the City of Oceanside, any disturbing, excessive, or offensive 
noise which causes discomfort or annoyance to reasonable persons of normal sensitivity.  
 
Section 38.17 of the Noise Ordinance prohibits the operation of any pneumatic or air hammer, pile driver, 
steam shovel, derrick, steam, or electric hoist, parking lot cleaning equipment or other appliance, the use of 
which is attended by loud or unusual noise between the hours of 10:00 PM and 7:00 AM  
 
HVAC units would be included on the roof of the proposed office building and would be placed within roof 
wells and shielded which would further reduce the noise. No heating, ventilation, air conditioning equipment 
(HVAC) will be situated within 5 feet of nearby sensitive receptors. Typically, HVAC noise is 50-55 dBA at 50 
feet from the source. The noise from the HVAC units would not exceed the City’s Noise Standards at the 
nearest existing residents.  
 
Noise generated from residential uses is generally from sources such as amplified music, barking dogs, and 
landscape maintenance equipment that may be disturbing to other residents. Section 38.16 of the Oceanside 
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Municipal Code prohibits nuisance noise at any time which causes discomfort or annoyance to reasonable 
persons of normal sensitivity. Compliance with the noise ordinance would limit exposure to excessive nuisance 
noise. The Oceanside Police Department enforces the nuisance noise provisions of the noise ordinance. 
Additionally, nuisance noises would be different from each other in kind, duration, and location, so that the 
overall effects would be separate and in most cases would not affect the receptors at the same time. Instances 
of nuisance noise would be addressed on an individual case basis by the Oceanside Police Department.  
 
The project site would be landscaped; therefore, regular maintenance would be required. Maintenance 
activities would include the use of mowers, trimmers, and blowers, which would result in intermittent short-
term temporary noise increases. Maintenance activities are permitted uses and would be subject to the 
daytime one-hour Leq noise limits in residential neighborhoods. Maintenance equipment would not be 
operating at any one location for more than a few minutes and it is not likely that the equipment would be 
operating all at the same time. Due to the limited amount of time the equipment would be operating in one 
location, operation of maintenance equipment would generally not exceed the hourly noise level limit at 
adjacent residential receptors and no impacts are anticipated. Operational noise impacts would be less than 
significant. No mitigation is required. 
 
Standards Related to Noise Impacts Caused by Project Generated Off-Site Vehicle Trips 
Project generated average daily trips on affected roadways were calculated and assigned to affected road 
segments using Existing Traffic Volume and Project Buildout Trip Assignment exhibits provided in the traffic 
study prepared for the project (Rick Engineering 2018). Modeling was conducted to compare existing and 
existing plus project noise levels at a distance of 50 feet from the centerline of affected road segments. Existing 
and Existing Plus Project vehicle noise levels are shown in Table 12. In no case would the proposed project 
result in an increase of 5 dB or greater along affected road segments. The project would not generate a 
sufficient amount of vehicle trips to result in a noticeable increase in ambient noise levels. This impact is less 
than significant. No mitigation is required. 
 

Table 12 Comparison of Existing and Existing Plus Project Noise Levels Along Roadways 

Roadway Segment 

CNEL at 50 Feet dBA 
Change in Noise Level 

Existing and Existing Plus 
Project 

Existing Without 
Project 

Existing Plus 
Project 

Cannon Road North and South of Project 
Site 67.24 67.88 0.64 

Mystra Way West of Cannon Road 54.97 55.67 0.70 

 
b) Exposure of persons to or generation of excessive groundborne vibration or groundborne noise levels?   
 
Less Than Significant Impact. Construction operations have the potential to result in varying degrees of 
temporary ground vibration, depending on the specific construction equipment used and operations involved. 
The ground vibration levels associated with various types of construction equipment are summarized in Table 
13. Ground vibration generated by construction equipment spreads through the ground and diminishes in 
magnitude with increases in distance. The effects of ground vibration may be imperceptible at the lowest 
levels, low rumbling sounds and detectable vibrations at moderate levels, and slight damage to nearby 
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structures at the highest levels. Buildings respond to these vibrations with varying results ranging from no 
perceptible effects at the low levels to slight damage at the highest levels. Typically, particle velocity or 
acceleration (measured in gravities) is used to describe vibration in context of potential structural damage.  
 

Table 13 Vibration Source Levels for Construction Equipment 

Equipment 

Peak Particle Velocity Approximate Vibration Level 

(inches/second) at 25 feet LV (dVB) at 25 feet 

Pile driver (impact) 
1.518 (upper range) 112 

0.644 (typical) 104 

Pile driver (sonic) 
0.734 upper range 105 

0.170 typical 93 

Clam shovel drop (slurry wall) 0.202 94 

Hydromill 0.008 in soil 66 

(Slurry wall) 0.017 in rock 75 

Vibratory Roller 0.21 94 

Hoe Ram 0.089 87 

Large bulldozer 0.089 87 

Caisson drill 0.089 87 

Loaded trucks 0.076 86 

Jackhammer 0.035 79 

Small bulldozer 0.003 58 
Source: Transit Noise and Vibration Impact Assessment, Federal Transit Administration, May 2006. 
 
The City of has not yet adopted vibration criteria. The California Department of Transportation (Caltrans) has 
published one of the seminal works for the analysis of groundborne noise and vibration relating to 
transportation- and construction-induced vibrations and although the project is not subject to these 
regulations, it serves as useful tools to evaluate vibration impacts. These guidelines recommend that a 
standard of 0.2 inches per second (in/sec) peak particle velocities (PPV) not be exceeded for the protection of 
normal residential buildings (Caltrans 2013b). A PPV of 0.2 in/sec is also the vibration level at which vibration 
may become annoying (Transit Noise and Vibration Impact Assessment, FTA, May 2006). Table 13 shows the 
PPV of some common construction equipment and Table 14 shows typical human reactions to various levels 
of PPV as well as the effect of PPV on buildings. 
 

Table 14 Typical Human Reaction and Effect on Buildings due to Groundborne Vibration 

Vibration Level 

Human Reaction Effect on Buildings Peak Particle Velocity (PPV) 

0.006–0.019 in/sec Threshold of perception, possibility 
of intrusion 

Vibrations unlikely to cause damage 
of any type 
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0.08 in/sec Vibrations readily perceptible 
Recommended upper level of 
vibration to which ruins and ancient 
monuments should be subjected 

0.10 in/sec Level at which continuous vibration 
begins to annoy people 

Virtually no risk of “architectural” 
(i.e., not structural) damage to 
normal buildings 

0.20 in/sec Vibrations annoying to people in 
buildings 

Threshold at which there is a risk to 
“architectural” damage to normal 
dwelling – houses with plastered 
walls and ceilings 

0.4–0.6 in/sec 

Vibrations considered unpleasant by 
people subjected to continuous 
vibrations and unacceptable to 
some people walking on bridges 

Vibrations at a greater level than 
normally expected from traffic, but 
would cause “architectural” damage 
and possibly minor structural 
damage.  At 0.5 PPV possible 
cosmetic structural damage to 
buildings built of reinforced 
concrete, steel or timber. 

Source: Bolt, Beranek & Newman; Noise Control for Buildings and Manufacturing Plants, 1987. 
 
As shown in Table 14, the threshold at which there may be a risk of architectural damage to normal houses 
with plastered walls and ceilings is 0.20 PPV in/sec. The nearest existing sensitive receptors are single family 
residential homes located approximately 30 feet to the north and east of the project boundary. As shown in 
Table 13, a vibratory roller can generate 0.21 PPV at a distance of 25 feet, and a large bulldozer can generate 
groundborne vibration of up to 0.089 PPV at 25 feet. At 30 feet, groundborne vibration levels may reach up 
to 0.172 PPV with use of a vibratory roller, and up to 0.073 PPV with use of a larger bulldozer. Operation of 
vibratory equipment on the project site is not expected to result in damage to existing single family homes. 
Impacts related to groundborne vibration would be less than significant. No mitigation is required. 
 
b) A substantial permanent increase in ambient noise levels in the project vicinity above levels existing 
without the project?   
 
Less Than Significant. As discussed in 14.11.a above, the operation of the proposed project would include 
light traffic noise and stationary noise from HVAC equipment. Neither operational source would result in an 
increase of 5 dB or greater. Impacts would be less than significant. No mitigation is required. 
 
c) A substantial temporary or periodic increase in ambient noise levels in the project vicinity above levels 
existing without the project?   
 
Less Than Significant. As noted above, the implementation of the proposed project may result in short-term 
increased noise levels within the project vicinity due to construction activities. Construction of the proposed 
project is required to occur within the allowable hours of construction (7:00 AM to 6:00 PM Monday through 
Saturday). Construction activities would comply with the construction noise regulations contained in the 
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Oceanside General Plan Noise Element (City of Oceanside 1974) and Oceanside Noise Ordinance (City of 
Oceanside 2018). Construction noise related impacts would be less than significant. No mitigation is required. 
 
d) For a project located within an airport land use plan or, where such a plan has not been adopted, within 
two miles of a public airport or public use airport, would the project expose people residing or working in 
the project area to excessive noise levels?   
 
Less Than Significant Impact. The closest airport in the project vicinity, McClellan-Palomar Airport, is located 
approximately 2.3 miles south of the project site. The next nearest airport, the Oceanside Municipal Airport, 
is located approximately 5.6 miles to the north. The project site is not located within a 60-65 dB CNEL noise 
contour associated with either airport (San Diego Regional Airport Authority, 2010). The proposed project 
would not be exposed to excessive noise from the airfield and exposure to aircraft noise would be less than 
significant. As previously stated, the proposed project is not located within two miles of a public airport or 
public use airport. Impacts would be less than significant. No mitigation is required. 
 
e) For a project within the vicinity of a private airstrip, would the project expose people residing or working 
in the project area to excessive noise levels?   
 
No Impact. The proposed project site is not located within the vicinity of a private airstrip and would not 
expose people residing or working in the project area to excessive noise levels. No mitigation is required. 
 
Summary of Impacts  
Impacts would be less than significant. No mitigation is required. 
  

14.13 POPULATION & HOUSING  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Induce substantial population growth in an area, 
either directly (for example, by proposing new homes 
and businesses or indirectly (for example, through 
extension of roads or other infrastructure)?  

    

b. Displace substantial numbers of existing housing, 
necessitating the construction of replacement housing 
elsewhere?  

    

c. Displace substantial numbers of people, necessitating 
the construction of replacement housing elsewhere?      
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Impact Discussion  
 
a) Induce substantial population growth in an area, either directly (for example, by proposing new homes 
and businesses) or indirectly (for example, through extension of roads or other infrastructure)?   
 
Less Than Significant Impact. According to the State Department of Finance (DOF), the City of Oceanside had 
a 2010 population of 167,924 persons and a 2010 housing stock of 64,474 dwelling units. The City had an 
average household size of 2.82 persons per household and a vacancy rate of 8.1 percent (DOF 2015). The 
proposed project would increase the City’s housing stock by approximately 244 residents (e.g. 244 patient 
beds). Therefore, implementation of the proposed project would equate to less than 1 percent (0.0014 
percent) of the total housing stock in the City. However, it is unlikely that all of the project’s residents would 
be new residents to the City as current city residents may choose to relocate to the project site once 
construction is complete.  
 
The entire facility will employ approximately 40 full time and part time members of staff working at peak times 
(8:00 am to 6:00 pm). Although this is considered new job creation, this is a negligible increase when compared 
to the total existing or projected jobs in the City of Oceanside or San Diego County. In addition, the project 
would generate short-term construction-related jobs. The proposed project would not induce growth through 
the extension or expansion of major capital infrastructure. The proposed project is not anticipated to generate 
substantial population growth in the area. Impacts would be less than significant. No mitigation is required.  
 
b) Displace substantial numbers of existing housing, necessitating the construction of replacement housing 
elsewhere?   
 
No Impact. The site is currently vacant. Implementation of the proposed project would not require the 
removal of existing housing, and therefore would not necessitate the construction of replacement housing 
elsewhere. No mitigation is required. 
 
c) Displace substantial numbers of people, necessitating the construction of replacement housing 
elsewhere?   
 
No Impact. Refer to Response 4.13a and 4.13b, above. No mitigation is required. 
 
Summary of Impacts 
The project would not result in significant impacts related to population and housing. No mitigation measures 
are required.  
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14.14 PUBLIC SERVICES  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

1. Fire Protection?      

2. Police Protection?      

3. Schools?      

4. Parks?      

5. Other public facilities?      

 
Impact Discussion  
 
1) Fire protection?   
 
Less Than Significant Impact. Fire protection, prevention, and emergency medical services for the project site 
and vicinity are provided by the City of Oceanside Fire Department (OFD). There are eight fire stations in the 
City; however, the nearest is Station #4, located at 3990 Lake Blvd, approximately 3.2 miles northwest of the 
project site. The OFD’s goal is to reach all medical emergencies and all fires within 5 minutes, 90 percent of 
the time. All truck and engine companies are staffed with a minimum of one company officer, one engineer, 
and one firefighter/paramedic. Oceanside is part of a mutual aid agreement with all San Diego County fire 
agencies, which allows for fire and emergency services from other agencies to assist the OFD as necessary. 
Increased demands for fire protection and related services result from increases in permanent population, 
but can also be related to the size, height, and type of land uses. The proposed project includes 244 patient 
beds which would result in approximately 244 new residents if every resident of the proposed project was 
new to the City of Oceanside. Although the proposed project is not anticipated to generate the need for new 
firefighters or other personnel, it will require fire protection services and it is expected that the proposed 
project would potentially increase the number and range of service calls by the OFD at the project site. 
Increased services would include responding to structural fires, providing emergency medical and rescue 
services, and performing hazardous materials inspections and response. Increased traffic on City streets may 
also increase the potential for accidents, requiring emergency services, including administrative tasks 
associated with approval and construction of the proposed project (e.g., building plan check). This increase in 
demand for fire protection services would not require the construction of new or alteration of existing fire 
protection facilities to maintain an adequate level of fire protection service to the project area. The project is 
also consistent with buildout projections and analysis conducted for the City’s General Plan. The project will 
not result in physical impacts associated with the provision of fire protection services, and no mitigation is 
required.  
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The City of Oceanside also imposes a Public Facility Fee on new residential and non-residential development 
for the purpose covering the actual or estimated costs of constructing needed public facilities per Chapter 
32B, Impact Fees, of the City of Oceanside Municipal Code.  
 
Additionally, the proposed project would be required to comply with all applicable codes, ordinances, and 
regulations (including the City of Oceanside Municipal Code, which adopts by reference the California Fire 
Code) regarding fire prevention and suppression measures; fire hydrants and sprinkler systems; emergency 
access; and other similar requirements. Notably, the proposed residential units would be equipped with fully 
automatic fire sprinkler systems for fire protection, and there is an existing fire hydrant on the project site, 
southern corner of the project site at the intersection of Mystra Way and Cannon Road. Compliance with 
applicable fire safety requirements would prevent the creation of fire hazards at the project site and would 
facilitate evacuation and emergency response in the event of a fire. This would minimize project demand for 
fire protection services. Thus, no significant impacts related to fire protection services would result from the 
proposed project, and no mitigation is required.  
 
2) Police protection?   
 
Less Than Significant Impact. Police protection for the project site is provided by the City of Oceanside Police 
Department (OPD). The police station is located at 3855 Mission Avenue, approximately 9 miles north of the 
project site. The OPD has an authorized budget for 211 sworn and 89 professional staff members, and handles 
approximately 75,000 calls for service each year (OPD 2015). The OPD maintains the following departments: 
Field Operations, Investigations, Crime Services, and Administration. The Patrol Division under Field 
Operations is the largest division in the OPD with 113 officers and 13 field evidence technicians assigned (OPD 
2015). The OPD operates two resource centers, the Police Beach Facility and the Downtown Resource Center, 
which are designed to provide a sense of community and security to residents of the surrounding area and 
also to serve as a component of the OPD’s community policing philosophy. The Downtown Resource Center 
is located at 401 Mission Avenue #C-122, approximately 0.10 mile southeast of the project site. The OPD’s 
senior volunteers, along with other volunteers, staff the Police Resource Centers. They assist community 
members with preparing crime reports and other police-related functions. The senior volunteers will take 
reports for crimes such as car burglaries and vandalism. Residents can also obtain crime prevention 
information and educational materials at the centers (OPD 2015).  
 
Although there would be a relatively small number of new residents generated by the proposed project 
(approximately 244 residents), the introduction of additional residential uses at the project site would require 
increased police protection services compared to existing conditions. During operation, the proposed project 
could create the typical range of police service calls that other similar uses in the City experience. The increase 
in vehicle trips on public roadways resulting from the proposed project could also increase the potential for 
traffic accidents and violations. This increase in demand for police protection services as result of the proposed 
project would not require the construction of new or alteration of existing police department facilities to 
maintain an adequate LOS to the project area. Therefore, no physical impacts associated with the provision 
of police protection services would occur, and no mitigation is required. The City of Oceanside also imposes a 
Public Facility Fee on new residential development for the purpose OF meeting the actual or estimated costs 
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of constructing needed public facilities. There are no significant impacts related to police protection or service 
anticipated with implementation of the proposed project, and no mitigation is required.  
 
3) Schools?   
 
No Impact. Due to the nature of the proposed project as a senior living facility and the anticipated age of the 
majority of its residents, implementation of the proposed project would not result in the need for the 
construction of additional school facilities. Therefore, no impacts in this regard will occur. No mitigation is 
required. 
 
4) Parks?   
 
No Impact. Due to the nature of the proposed project as a senior living center and the anticipated age of the 
majority of its residents and the provision of onsite amenities for residents, implementation of the proposed 
project will not affect any existing park facilities nor increase the demand for additional recreational facilities. 
Therefore, no impacts to parks are anticipated as a result of this project. No mitigation is required. 
 
5) Other public facilities?   
 
No Impact. The Oceanside Public Library provides library services to the City of Oceanside through the City’s 
main library, the Civic Center Library, located at 330 North Coast Highway. The Oceanside Public Library 
system also has a Mission Branch Library located at 3861-B Mission Avenue. The proposed project would not 
result in substantial population growth. Therefore, the proposed project would not result in increased demand 
for libraries or other public services such that new or expanded facilities would be required. Therefore, no 
physical environmental impacts would result. No significant impacts to other public facilities are anticipated 
to occur with project implementation. No mitigation is required.  
 
Summary of Impact  
Impacts related to public services would be less than significant. No mitigation measures are required.  
  

14.15 RECREATION  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Would the project increase the use of existing 
neighborhood and regional parks or other recreational 
facilities, such that substantial physical deterioration of 
the facility would occur or be accelerated?  

    

b. Does the project include recreational facilities or 
require the construction or expansion of recreational 
facilities, which might have an adverse physical effect 
on the environment?  

    



Draft Initial Study/Environmental Checklist    -70-   City of Oceanside, California  

Proposed Ocean Hills Senior Living Project   May 2019 
 

Impact Discussion  
a) Would the project increase the use of existing neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of the facility would occur or be accelerated?   
 
No Impact. Due to the nature of the proposed project as a senior living facility and the anticipated age of the 
majority of its residents and the provision of onsite amenities for residents, implementation of the proposed 
project will have nominal effects to existing regional parks or other recreational facilities, nor increase the 
demand for additional recreational facilities. Therefore, implementation of the proposed project will not 
generate an increase in demand on existing public or private parks or other recreational facilities that would 
either result in or increase physical deterioration of the facility. No mitigation is required. 
 
b) Does the project include recreational facilities or require the construction or expansion of recreational 
facilities which might have an adverse physical effect on the environment?   
 
No Impact. The proposed project includes internal recreational amenities/facilities onsite for its residents. 
Implementation of the proposed project does not include offsite recreational facilities that would have an 
adverse effect on the environment.  No mitigation is required. 
 
Summary of Impacts 
The project would not impact recreational resources. No mitigation measures are required.  
  

14.16 
TRANSPORTATION/TRAFFIC  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Conflict with an applicable plan, 
ordinance or policy establishing measures 
of effectiveness for the performance of the 
circulation system, taking into account all 
modes of transportation including mass-
transit and non-motorized travel and 
relevant components of the circulation 
system, including but not limited to 
intersections, streets, highways and 
freeways, pedestrian and bicycle paths, and 
mass transit?  

    

b. Conflict with an applicable congestion 
management program, including, but not 
limited to level of service standards and 
travel demand measures, or other 
standards established by the county 
congestion/management agency for 
designated roads or highways?  
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c. Result in a change in air traffic patterns, 
including either an increase in traffic levels 
or a change in location that results in 
substantial safety risks?  

    

d. Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)?  

    

e. Result in inadequate emergency access?      

f. Conflict with adopted policies, plans, or 
programs regarding public transit, bicycle, 
or pedestrian facilities, or otherwise 
decrease the performance or safety of such 
facilities?  

    

 
The discussion below is summarized and based on the findings contained within the Focused Traffic Impact 
Study (Traffic Study) (Rick Engineering 2018) prepared for the proposed project. This study is included as 
Appendix F. 
 
Impact Discussion  
 
a) Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for the 
performance of the circulation system, taking into account all modes of transportation including mass-
transit and non-motorized travel and relevant components of the circulation system, including but not 
limited to intersections, streets, highways and freeways, pedestrian and bicycle paths, and mass transit?   
 
Less Than Significant Impact. Based on the traffic study prepared for the proposed project, Phase 1 of the 
proposed project is estimated to generate a total of 369 weekday trips, including 26 AM peak hour trips and 
26 PM peak hour trips; and Phase 2 of the proposed project is estimated to generate 354 weekday trips, 
including 25 AM peak hour trips and 25 PM peak hour trips. The combined Phase 1 and Phase 2 projects 
(project buildout) are estimated to generate 723 weekday trips, including 51 AM peak hour trips and 51 PM 
peak hour trips. Due to the project site being in close proximity to New Venture Christian Fellowship Church, 
an analysis of project impacts on a Sunday was also performed. Phase 1 of the proposed project is estimated 
to generate a total of 228 Sunday trips, including 25 trips during the Sunday peak hour. The Phase 2 project is 
estimated to generate 202 Sunday trips, including 22 trips during the Sunday peak hour. The combined Phase 
1 and Phase 2 projects (project buildout) are estimated to generate 430 Sunday trips, including 47 trips during 
the Sunday peak hour.  
 
A LOS analysis was conducted to evaluate intersection and roadway segment operations with buildout of the 
proposed project. Per the traffic study prepared for the proposed project, affected roadways and intersections 
will operate at an acceptable LOS B. Therefore, no significant impacts were identified. 
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Due to the nature of the proposed project as a senior living center, the proposed project is not expected to 
result in a substantial demand for off-site transportations facilities or public transportation. Impacts related 
to transportation would be less than significant. No mitigation is required. 
 
b) Conflict with an applicable congestion management program, including, but not limited to level of service 
standards and travel demand measures, or other standards established by the county 
congestion/management agency for designated roads or highways?   
 
Less Than Significant Impact. The proposed project would result in a slight increase of traffic on streets in the 
project vicinity during construction and operation. During morning and evening weekday peak traffic hours, 
the proposed project would generate up to 51 vehicle trips (Rick Engineering, 2018). During Sunday peak hour 
the proposed project would generate a total of 47 vehicle trips. The proposed project would result in less than 
one trip per minute during peak-hour traffic, resulting in a minimal increase. Refer to Response 14.16a, above. 
No mitigation is required. 
 
c) Result in a change in air traffic patterns, including either an increase in traffic levels or a change in location 
that results in substantial safety risks? 
   
No Impact. The McClellan-Palomar Airport is located approximately 2.3 miles to south of the project site. The 
project would not change air traffic patterns. The proposed project would also not directly increase the 
amount or location of air traffic. There would be no impact, and no mitigation is required.  
 
d) Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment)?  
  
No Impact. No new public roadways are proposed as part of the project, therefore, no impacts regarding 
design features or incompatible uses would occur. The proposed project would take access from Cannon Road 
and Mystra Way. The project would not result in an increase in hazards due to a design feature. No mitigation 
is required. 
 
e) Result in inadequate emergency access?   
 
No Impact. Adequate emergency access will be provided during both short-term construction and long-term 
operation of the proposed project. Impacts are not anticipated to be significant. No mitigation is required. 
 
f) Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian facilities, 
or otherwise decrease the performance or safety of such facilities?   
 
No Impact. Project implementation would not conflict with adopted policies, plans, or programs supporting 
alternative modes of transportation. Therefore, no impacts are anticipated. No mitigation is required. 
 
Summary of Impact 
The project would result in less than significant impacts to Transportation or Traffic. No mitigation measures 
are required.  
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14.17 UTILITIES AND SERVICE SYSTEMS 
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Exceed wastewater treatment requirements of the 
applicable Regional Water Quality Control Board?      

b. Require or result in the construction of new water or 
wastewater treatment facilities or expansion of existing 
facilities, the construction of which could cause significant 
environmental effects?  

    

c. Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant 
environmental effects?  

    

d. Have sufficient water supplies available to serve the 
project from existing entitlements and resources, or are 
new or expanded entitlements needed?  

    

e. Result in a determination by the wastewater treatment 
provider which serves or may serve the project that it has 
adequate capacity to serve the projects projected demand 
in addition to the providers existing commitments?  

    

f. Be served by a landfill with sufficient permitted capacity 
to accommodate the projects solid waste disposal needs?      

g. Comply with federal, state, and local statutes and 
regulations related to solid waste?      

 
Impact Discussion  
 
a) Exceed wastewater treatment requirements of the applicable Regional Water Quality Control Board?   
 
Less Than Significant Impact. Wastewater from the proposed project would consist of sewage flows and 
wastewater from the 244 residents and 40 employees of the facility. The sewage flows and wastewater would 
ultimately be treated by facilities owned and operated by the City of Oceanside Wastewater Division, which 
collects, treats, and disposes of all the City’s sewage at two facilities (the San Luis Rey Wastewater Treatment 
Plant [WWTP] and the La Salina WWTP) in Oceanside. The La Salina WWTP serves areas west of I-5. The City 
complies with the wastewater discharge requirements (WDR) issued by the State Regional Water Quality 
Control Board for their facilities, including the San Luis Rey WWTP. The WDR ensures that adequate levels of 
treatment are provided to wastewater flows emanating from all land uses in the City’s wastewater service 
area. The wastewater from the proposed project would not require treatment beyond that provided to 
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existing residential and commercial uses in the City of Oceanside and would not exceed established treatment 
requirements in the WDR. No impacts are anticipated, and no mitigation is required.  
 
b) Require or result in the construction of new water or wastewater treatment facilities or expansion of 
existing facilities, the construction of which could cause significant environmental effects?   
 
Less Than Significant. Water Facilities - The City of Oceanside Water Division (Water Division) is responsible 
for producing, storing, and distributing potable water to the City and for maintaining the City’s water system 
infrastructure. The Water Division operates and maintains over 500 miles of waterlines that distribute water 
throughout the City and 12 reservoirs with a capacity of 50.5 million gallons. The currently vacant infill lot 
does not require potable water. Based on an estimated domestic water usage of 942 gallons per bed per day 
(Los Angeles, 2006) approximately 229,848 gallons per day (gpd) would be consumed by the proposed project 
(exclusive of irrigation of the landscaped areas).  
 
Based on the City Geographic Information Maps (GIS), there are water lines within Cannon Road (14-inch) and 
Mystra Way (8-inch) that could serve the project site. As part of the proposed project, new water lines would 
be installed and would connect to the existing water lines. There is existing capacity in the existing water lines 
to accommodate the demand and fire flow requirements for the proposed project. No new water lines or 
upgrades to existing water lines would be required. No mitigation is required. 
 
Wastewater Facilities - There is currently no wastewater generated at the project site as the site is currently 
vacant. The proposed 244 patient beds are projected to generate an average daily sewage flow of 75 gallons 
per bed per day (Los Angeles, 2006) with a peak flow of 18,300 gpd would occur with the proposed project. 
Based on the City GIS maps, the City of Oceanside has an existing sewer line in Cannon Road (8-inch) and 
Mystra Way (8-inch) which could convey wastewater from the project site to the main trunk sewer lines for 
treatment at the San Luis Rey WWTP. The increase in water consumption and wastewater generation resulting 
from the proposed project would not require new or upgraded water lines, sewer lines, or wastewater 
treatment facility/capacity off site to serve the proposed project. The proposed water and sewer lines would 
be constructed on the project site, and utility installations are within the construction impact limits established 
for the proposed project. No additional physical impacts related to the construction and operation of water 
or sewer lines would occur beyond that addressed in this IS for the proposed project. No mitigation is required. 
 
c. Require or result in the construction of new stormwater drainage facilities or expansion of existing 
facilities, the construction of which could cause significant environmental effects?   
 
Less Than Significant. The storm water runoff from the project site would not exceed the capacity of the storm 
drain system, and no new or expanded off-site storm drain facilities would be required. The proposed storm 
drain retention systems lines would be constructed on the project site, and utility installations are within the 
construction impact limits established for the proposed project and would connect to an existing storm drain 
line in Mystra Way. No additional impacts related to the construction and operation of storm drain lines would 
occur, and no mitigation is required. Refer also to the discussion above under 14.9.a. 
 
The proposed project would not require construction of new off-site stormwater facilities or the expansion of 
existing facilities which could cause significant impacts. No mitigation is required. 
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d) Have sufficient water supplies available to serve the project from existing entitlements and resources, or 
are new or expanded entitlements needed?   
 
Less Than Significant. The majority (87 percent) of the City’s water is purchased from the San Diego County 
Water Authority (SDCWA). The City’s remaining water (13 percent) comes from the Mission Basin (Oceanside 
2015e). The SDCWA is a public agency serving the San Diego region as a wholesale supplier of water from the 
Colorado River and Northern California. The SDCWA’s mission is to provide a safe and reliable supply of water 
to its 24 member agencies serving the San Diego region. The SDCWA has been importing water to meet the 
region’s needs for more than 60 years. As a wholesale agency, the SDCWA purchases its water from the 
Metropolitan Water District of Southern California (MWD). In 2014, the SDCWA had reduced its reliance on 
MWD supplies to 49 percent or 325,000 acre-feet. By 2020, reliance on MWD water is projected to decrease 
to 30 percent or 231,000 acre-feet. In addition, the SDCWA also obtains water via long-term Colorado River 
water conservation and transfer agreements with agencies in the Coachella Valley and Imperial County. 
Specifically, the SDCWA has secured new imported water supplies through a long term (45–75 years) water 
conservation and transfer agreements with the Imperial Irrigation District, which provided 100,000 acre-feet 
of water in 2014 and is estimated to increase to 200,000 acre-feet annually by 2021. The SDCWA also has a 
separate 110-year agreement to receive Colorado River water conserved by lining parts of the Coachella and 
All-American canals, which provide 80,000 acre-feet of water to the region annually. Raw water purchased 
from the SDCWA is treated at the City-owned Robert A. Weese Filtration Plant prior to delivery into the City 
of Oceanside’s distribution system. According to the 2010 Urban Water Management Plan (UWMP), the City 
is planning on an expansion that would increase capacity from 25 mgd to 37.5 mgd at the Robert A. Weese 
Filtration Plant.  
 
Mission Basin. The Mission Basin lies almost entirely within the limits of the City of Oceanside and extends 
upstream from the Pacific Ocean to just past Oceanside’s eastern boundary and west of the Bonsall Bridge 
near the intersection of SR-76 and SR-13. The volume of groundwater currently in storage within the alluvial 
aquifers (shallow and deep) in the Mission Basin is estimated to be 54,000 acre-feet. The volume of unused 
storage within the alluvium (occurring between the water table and the ground surface) was estimated to be 
9,000 acre-feet. The amount of this storage that is unusable has not been determined. Water from the Mission 
Basin is extracted and becomes potable water through a reverse osmosis desalting process at the City-owned 
Mission Basin Groundwater Purification Facility. The facility was put into service in 1992 with a capacity of 2.0 
mgd and expanded to its current capacity of 6.4 mgd in 2002 (Oceanside 2015d). The City of Oceanside’s 2010 
UWMP reports on water reliability sources and identifies projected supplies to meet the long term demand 
of the City. It identifies supply capacities through 2035 under the three hydrologic conditions: single dry year, 
multiple dry years, and average year. In 2010, the total water demand in the City was approximately 23,823 
acre-feet. Projected demand in 2015 is 31,792 acre-feet and 31,282 acre-feet by 2035. According to the 
SDCWA’s 2010 UWMP, “SDCWA concluded that if projected SDCWA and member agency supplies are 
developed as planned, along with Metropolitan Water District of Southern California’s (MWD) Integrated 
Resources Plan (IRP), no shortages are anticipated within SDCWA’s service area under normal-year, single-dry 
year or multiple dry water years through 2030.” The UWMP further says that under the specific parameters 
assumed in the multiple dry year analysis, some level of shortage could potentially be experienced.  
 
In the event of a shortage, the SDCWA would use their carryover storage supply and, if necessary, additional 
regional shortage management measures, consistent with the SDCWA’s Water Shortage and Drought 
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Response Plan. Therefore, it is therefore expected that the City will be able to meet customer demands during 
a multiple dry year event now and in the future.  
 
In January 2014, California Governor Brown declared a drought state of emergency and directed State officials 
to take all necessary actions to make water immediately available. He asked for a reduction in water 
consumption by 20 percent. The SWRCB was to consider petitions that could streamline water transfers and 
exchanges between water users and to notify water rights holders that they may be directed to cease or 
reduce water diversions based on water shortages. The SWRCB was also asked to modify requirements for 
releases of water from reservoirs or employ diversion limitations so that water may be conserved in reservoirs 
to protect cold water supplies for salmon, maintain water supplies, and improve water quality. The 
Department of Water Resources (DWR) and the SWRCB were also directed to accelerate funding for projects 
that could enhance water supplies.  
 
The DWR is to lead a statewide initiative, in partnership with local agencies, to collectively replace 50 million 
square feet of lawns and ornamental turf with drought tolerant landscapes, and the California Energy 
Commission is to implement a statewide appliance rebate program to provide monetary incentives for the 
replacement of inefficient household devices. In response to the Executive Order, the City of Oceanside plans 
to meet water use reductions in their service area through outreach and communication efforts to ensure 
customers understand the water use reduction requirements as well as providing tools and resources 
including rebates, water consultations, landscape surveys, and water leak investigations to aid customers in 
conservation efforts. In addition, on May 20, 2015, the City adopted an Urgency Ordinance, which amends the 
City’s Municipal Code, Chapter 37, Article V, by revising and updating the water conservation program and 
the drought response conservation measures. Among other items, the ordinance establishes water 
conservation requirements at various Drought Response Levels (Drought Response Level 1 is a “Drought 
Watch Condition”) and Drought Response Level 2 is a “Drought Alert Condition”) (Oceanside 2015f).  
 
The City of Oceanside is currently at a Level 1 Drought Response, requiring customers to strictly adhere to 
current use restrictions. As discussed in Threshold “b” above, the proposed project would have a net increase 
in water consumption compared to existing conditions. Additionally, the proposed project would be required 
to comply with the City of Oceanside’s “Water Conservation” code, which was amended in July 2008 through 
the adoption of City Ordinance No. 08-IR0439-1 to revise the existing water conservation program and add 
drought response conservation measures that were to be implemented in the event of mandatory water 
reductions. The City prepared a Water Conservation Master Plan in June 2011, which aims to meet a State-
mandated per-capita use reduction target of 25 gallons per capita per day by 2020. Furthermore, the proposed 
project would be required to adhere to applicable requirements outlined in the City of Oceanside Drought 
Response Ordinance for water conservation adopted in May 2015.  
 
The increase in water demand generated by the proposed project could be accommodated by the City of 
Oceanside without impacting current water supplies. The project would comply with the City’s water 
conservation programs, including landscape and irrigation requirements, water regulations, and the water 
supply shortage conservation plan. Therefore, the project would not significantly impact the City of 
Oceanside’s domestic water supply. Additionally, no new or expanded entitlements would be required with 
implementation of the proposed project. Impacts would be less than significant, and no mitigation is required.  
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e) Result in a determination by the wastewater treatment provider which serves or may serve the project 
that it has adequate capacity to serve the project’s projected demand in addition to the provider’s existing 
commitments?   
 
Less Than Significant Impact. Refer to Response 14.17a, above. No mitigation is required. 
 
f) Be served by a landfill with sufficient permitted capacity to accommodate the project’s solid waste 
disposal needs?   
 
Less Than Significant Impact. The City requires that construction waste be handled in accordance with the 
requirements of Section 4.408, Construction Waste Reduction, Disposal and Recycling, of the California Green 
Building Code (2016). Notably, a minimum of 50 percent of the nonhazardous construction and demolition 
waste is required to be recycled or salvaged. Additionally, a construction waste management plan would be 
prepared and submitted to the City.  
 
Based on an estimated operational solid waste disposal factor of approximately 5 pounds (lbs) per person per 
day for nursing/retirement home land uses (CalRecycle 2019), the proposed project would generate 
approximately 420 pounds of solid waste per day (76.65 tons per year). However, compliance with the City’s 
requirements for waste diversion, as discussed under Threshold “g” below, would reduce the amount of solid 
waste diverted to the receiving landfill. The City of Oceanside is under contract with Waste Management of 
North County to provide waste and recycling collection service to the City; Waste Management of North 
County provides service in Oceanside, Carlsbad, Del Mar, Solana Beach, Camp Pendleton, and several 
unincorporated areas of San Diego County. Solid waste generated at the project site would be disposed of at 
the El Sobrante Landfill, located at 10910 Dawson Canyon Road in Corona. The landfill is located in Riverside 
County and is privately owned and operated by Waste Management. The landfill is a Class 3 regional disposal 
facility permitted to accept up to 70,000 tons per week, 24 hours a day. The El Sobrante Landfill has a 
maximum permitted throughput of 16,054 tons per day with an estimated remaining capacity of 145,530,000 
tons and projected closure date of January 1, 2045 (CalRecycle 2015). Waste Management, Inc. (Waste 
Management) would collect commingled project recyclables which would be transferred to its Recycling CORE 
Facility located at 2050 North Glassell Street in the City of Orange. Construction and demolition (C&D) waste 
can either be disposed of by the contractor at Moodys El Corazon Recycling, a privately operated C&D landfill 
located at 3210 Oceanside Boulevard in the City of Oceanside, or disposed of by Waste Management. Waste 
Management would transfer project-generated construction waste to a privately operated C&D facility in San 
Marcos, EDCO.  
 
Solid waste disposal associated with the construction and operation of the proposed project could be 
accommodated within the permitted capacity of the designated landfill and other waste management 
facilities. No mitigation is required. 
 
g) Comply with federal, state, and local statutes and regulations related to solid waste?   
 
Less Than Significant Impact. The California Integrated Waste Management Act, also known as AB 939, 
created the Board now known as the California Department of Resources Recycling and Recovery (CalRecycle) 
and accomplished the following: (1) it required each jurisdiction in the State to submit detailed solid waste 
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planning documents for CalRecycle approval; (2) it set diversion requirements of 25 percent in 1995 and 50 
percent in 2000; (3) it established a comprehensive Statewide system of permitting, inspections, enforcement, 
and maintenance for solid waste facilities; and (4) it authorized local jurisdictions to impose fees based on the 
types or amounts of solid waste generated. Jurisdictions select and implement the combination of waste 
prevention, reuse, recycling, and composting programs that best meet the needs of their community while 
achieving the diversion requirements. Senate Bill (SB) 1016, passed in 2008, introduced a per capita disposal 
measurement system that measures the 50 percent diversion requirement using a disposal measurement 
equivalent. In 2017, California had a per-resident disposal rate of 5.2 pounds/resident/day and a “diversion 
rate equivalent” of 58 percent. The 2017 per employee disposal rate was 11.9 pounds/employee/day. The per 
employee “diversion rate equivalent” was at 62 percent. (CalRecycle 2019). In compliance with State 
requirements, the City of Oceanside is successfully diverting more than 50 percent of its waste stream.  
 
Building upon and exceeding AB 939 goals and pursuant to State of California AB 341, which was approved in 
October 2011 and is designed to help meet California’s recycling diversion goal of 75 percent by 2020, the City 
of Oceanside enacted a Zero Waste Plan in 2012. The Plan identifies the same goal as identified by AB 341 (75 
percent diversion/recycling rate by 2020). Currently, the City has reached a diversion/recycling rate of 72 
percent through the implementation of numerous waste reduction and recycling programs. These include 
Zero Waste Recommendations such as changing the culture to zero waste, reduce and reuse, recycling, 
composting, proper recycling of special discards including bulky items, and implanting zero waste policies. The 
Plan identifies that once the strategies detailed in the Zero Waste Plan are fully implemented, a diversion rate 
higher than 75 percent will be achieved and ultimately will meet the international standard of 90 percent to 
become a Zero Waste Community. The City is in compliance with AB 939 and is near meeting AB 341 
compliance well before its stated target year of 2020. The project site would continue to be served by Waste 
Management for the collection of solid waste and recyclables, and the proposed project would be required to 
comply with ongoing waste management programs/requirements implemented by the City, as well as comply 
with applicable regulations. Impacts associated with the proposed project would be less than significant. No 
mitigation is required.  
 
Summary of Impacts  
Project impacts to utilities and service systems would be less than significant. No mitigation measures are 
required. 
 

14.18 MANDATORY FINDINGS OF 
SIGNIFICANCE  
Would the project:  

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No Impact 

a. Does the project have the potential to degrade the 
quality of the environment, substantially reduce the 
habitat or a fish or wildlife species, cause a fish or wildlife 
population to decrease below self-sustaining levels, 
threaten to eliminate a plant or animal community, reduce 
the number or restrict the range of a rare or endangered 

    

https://www.calrecycle.ca.gov/LGCentral/GoalMeasure/DisposalRate/Graphs/Disposal/
https://www.calrecycle.ca.gov/LGCentral/GoalMeasure/DisposalRate/Graphs/EstDiversion/
https://www.calrecycle.ca.gov/LGCentral/GoalMeasure/DisposalRate/Graphs/EstDiversion/


Draft Initial Study/Environmental Checklist    -79-   City of Oceanside, California  

Proposed Ocean Hills Senior Living Project   May 2019 
 

plant or animal, or eliminate important examples of major 
periods of California history or prehistory? 

b. Does the project have the potential to achieve short-
term, to the disadvantage of long-term, environmental 
goals?     

c. Does the project have impacts which are individually 
limited, but cumulatively considerable (Cumulatively 
considerable means the projects incremental effects are 
considerable when compared to the past, present, and 
future effects of other project)? 

    

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

    

 

Impact Discussion  
 
a) Does the project have the potential to degrade the quality of the environment, substantially reduce the 
habitat or a fish or wildlife species, cause a fish or wildlife population to decrease below self-sustaining 
levels, threaten to eliminate a plant or animal community, reduce the number or restrict the range of a rare 
or endangered plant or animal, or eliminate important examples of major periods of California history or 
prehistory?  
 
No Impact. The project site was mass graded sometime between 1980 and 1990 and disturbed again as part 
of the development of Phase 1 of the project. There is no native vegetation or habitat on the project site. 
Therefore, it would not reduce the habitat or fish or wildlife species, cause a fish or wildlife population to 
decrease below self-sustaining levels, threaten to eliminate a plant or animal community, reduce the number 
or restrict the range of a rare or endangered plant or animal species. No impacts would occur.  
 
There are no historic resources on the project site that would be impacted by the proposed project. Per City 
protocol, City of Oceanside staff members will contact the NAHC for a Sacred Lands File search and a list of 
Native American contacts and initiate AB 52 Consultation. Any avoidance measures agreed upon between the 
Native American contacts and the City will be implemented. Impacts would be less than significant. 

b) Does the project have the potential to achieve short-term, to the disadvantage of long-term, environmental 
goals? 

No impact. As identified in the preceding analysis of this IS, the proposed project is consistent with the long-
term goals established in the City’s General Plan. These plans include land use goals including community 
enhancement, community development, and natural resource management goals. In addition, the project 
would be consistent with the City’s General Plan. Therefore, impacts would be less than significant. 
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c) Does the project have impacts which are individually limited, but cumulatively considerable (Cumulatively 
considerable means the projects incremental effects are considerable when compared to the past, present, and 
future effects of other project)? 
 
No impact. As identified in the preceding analysis provided in Section 15 of this IS, all project-level impacts 
have been determined to be less than significant or would be mitigated to a level considered less than 
significant. Thus, the project’s impacts would be limited and its contribution to cumulative impacts would not 
be cumulatively considerable 
 
d) Does the project have environmental effects which will have substantial adverse effects on human 
beings, directly or indirectly?  
 
No Impact. Based on the preceding analysis provided in Section 14 of this IS, implementation of the proposed 
project, with adherence to applicable regulatory requirements, would have no impact or less than significant 
impacts for the following environmental issue areas: aesthetics; agriculture and forestry resources; air quality; 
biological resources, cultural resources/tribal cultural resources, geology and soils, greenhouse gas emissions, 
hazards and hazardous materials, hydrology and water quality, land use and planning; mineral resources; 
noise, population and housing; public services; recreation; transportation and traffic; and utilities and service 
systems. The proposed project would not result in environmental effects which would cause substantial 
adverse effects on human beings, either directly or indirectly. 
 

15. PREPARATION 
The initial study for the subject property was prepared by:            
 
 
 
 
 
Roma Stromberg, Principal Planner, Roma Environmental, LLC 
 
16. DETERMINATION 
(To be completed by the lead agency) Based on this initial evaluation: 
 
[X] I find that the proposed project COULD NOT have a significant effect on the environment and a 

NEGATIVE DECLARATION will be prepared. 
 
[  ] I find that although the proposed project could have a significant effect on the environment, there 

will not be a significant effect in this case because the mitigation measures described herein have 
been included in this project. A MITIGATED NEGATIVE DECLARATION will be prepared. 

 
[  ] I find that the proposed project MAY have a significant effect on the environment, and an 

ENVIRONMENTAL IMPACT REPORT is required. 
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17. ENVIRONMENTAL DETERMINATION 
The initial study for this project has been reviewed and the environmental determination, contained in Section 
V. preceding, is hereby approved: 
 
 
 
 
Scott Nightingale, Senior Planner, City of Oceanside 
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May 3, 2019 
 
Air Quality and Greenhous Gas Memorandum 
Oceanside Senior Living  
18 Ventana Ridge Drive 
Aliso Viejo, CA 92656 
 
Dear Mr. Hans van der Laan: 
 
INTRODUCTION 
 
The firm of Roma Environmental LLC, Inc. is pleased to provide this Air Quality and Greenhouse Gas (AQ‐
GHG) technical memorandum for the proposed Protea Senior Living Project in the City of Oceanside. 
 
The proposed Senior Living Facility consists of two phases. Phase 1, which  is situated on the southern 
3.53  acres  of  the  site,  has  already  been  approved  by  the  City  of Oceanside;  construction  has  been 
completed, and a Certificate of Occupancy has been issued by the City of Oceanside, and Phase 2 which 
will include construction of one new 103,004 square foot three‐story building to include 102 residential 
dwelling  units.  Phase  one  is  comprised  of  one  81,764  square‐foot,  two‐story  building,  with  114 
residential  dwelling  units  (DU).  The  Phase  1  building  also  included  a  reception  area,  a  lobby, 
administrative offices, a kitchen, dining rooms, a coffee bar, an ice cream bar, beauty salon, recreational 
rooms, patios and miscellaneous utility rooms. A small dog park was also proposed as part of Phase 1.  

Fifty (50) parking stalls, including 2 electric vehicle spaces, 2 disabled access spaces, and 1 van accessible 
space were included in the development of Phase 1.  

As Phase 1 is already complete, this AQ‐GHG analysis includes an operational analysis of Phase 1 and a 
construction  and  operational  analysis  of  Phase  2,  in  order  to  be  consistent with  the  project‐specific 
traffic study and also to conservatively account for the combined emissions generated from operation of 
both the existing Phase 1 and the proposed Phase 2. 

To assist the reader with terms unique to air quality and global climate change, a definition of terms has 
been provided in Appendix A. 
 
PROJECT DESCRIPTION 
 
During  the  construction  of  Phase  1,  the Applicant purchased  the balance of  the  6.46  acre  site  (2.93 
acres) in order to develop an additional 102 DU for more active seniors. The intention of the proposed 
project is to create a mini congregate care campus for seniors to allow them to age in place. The site has 
an existing General Plan Land Use designation of General Commercial and is currently zoned as Limited 
Commercial District (CL). Surrounding land uses include single family dwellings to the north,  
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northeast, south and southeast, and a church and a charter school to the west. The project location map 
is shown on Figure 1. 

Phase 2 will include construction of a new 103,004 square foot three‐story building and will include 102 
residential DUs with 121 beds. The proposed senior  living community will  include a variety of resident 
activity and  support  spaces  such as a  lobby with  reception & administrative offices, a  lounge,  sports 
bar/bistro area, media/theater room, game room, as well as a main dining, a display kitchen,  laundry, 
offices and fitness and activity space on the first floor. Outdoor amenities  include pool, spa, bocce ball 
court, putting green and fitness area. The entire facility will employ approximately 40 full‐time and part‐
time members of staff working at peak times (8:00 am to 6:00 pm). 

Phase  2  includes  103  parking  stalls  including  95  standard  spaces,  4  accessible  access  spaces,  1  van 
accessible space, and 3 electrical vehicle parking spaces. It is anticipated that covered parking spaces will 
employ  solar panels, or  the building’s  roof will be  solar  ready.  Landscape  coverage  for Phase 2  is 20 
percent, approximately 31,136 square feet. Figure 2 illustrates the project site plan.  

The City of Oceanside has not adopted air quality  significance  thresholds. The SDAPCD also does not 
provide  specific numeric  thresholds  for determining  the  significance of  air quality  impacts under  the 
CEQA Guidelines. However,  the  SDAPCD  does  specify Air Quality  Impact Analysis  “trigger”  levels  for 
criteria pollutant  emissions  associated with new or modified  stationary  sources  (SDAPCD Rules  20.1, 
20.2,  and  20.3).  The  SDAPCD  does  not  consider  these  trigger  levels  to  represent  adverse  air  quality 
impacts; rather, if these trigger levels are exceeded by stationary sources associated with a project, the 
SDAPCD requires an air quality analysis to determine if a significant air quality impact would occur. This 
analysis uses SDAPCD trigger levels shown in Table 1 as air quality impact screening levels. 

SHORT‐TERM AIR QUALITY CONSTRUCTION IMPACTS 
 
Construction‐related  activities  are  temporary,  short‐term  sources  of  air  emissions.  Sources  of 
construction‐related air emissions include: 
 

• Fugitive dust from grading activities; 
• Construction equipment exhaust; 
• Construction‐related trips by workers, delivery trucks, and material‐hauling trucks; and 
• Construction‐related power consumption. 

 
Fugitive dust emissions vary greatly during construction and are dependent on the amount and type of 
activity,  silt  content of  the  soil, and  the weather. Vehicles moving over paved and unpaved  surfaces, 
demolition, excavation, earth movement, grading, and wind erosion  from exposed surfaces can all be 
sources of fugitive dust. Construction operations are subject to the requirements established in SDAPCD 
Regulation 4, Rules 52, 54, and 55. 
 
An  analysis  of  the  potential  short‐term  air  quality  impacts  due  the  construction  of  Phase  2  of  the 
proposed convalescent care center  is provided. Construction of Phase 2  is expected  to commence no 
sooner  than October 2019  and  last  through  approximately March 2021. Grading  activities  associated 
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with Phase 2 will result in approximately 2,562 cubic yards (CY) of cut and 2,502 CY of fill. Approximately 
60 CY of soil that will be exported offsite. Fine grading and  infrastructure  installation  is anticipated  to 
occur  first  and  take  approximately  60  days.  Phases  analyzed  include:  1)  fine  grading,  2)  building 
construction, 3) architectural coating, and 4) paving. CalEEMod output is shown in Appendix B. 
 
Construction‐Related Air Quality Impacts 

 
The  construction‐related  criteria  pollutant  emissions  for  the  construction  of  the  proposed  Phase  2‐
portion of  the convalescent care center are  shown below  in Table 2. Standard dust control measures 
would  be  implemented  as  a  part  of  project  construction  in  accordance  with  SDAPCD  rules  and 
regulations. Fugitive dust emissions were  calculated using CalEEMod default values, and did not  take 
into account the required dust control measures. Thus, the emissions shown in Table 2 are conservative. 
Table 2 shows  that none of  the analyzed criteria pollutants would exceed  the SDAPCD screening‐level 
thresholds. Therefore, a  less  than  significant air quality  impact would occur  from  construction of  the 
project. 
 
LONG‐TERM AIR QUALITY OPERATIONAL IMPACTS 
 
An analysis of the potential long‐term air quality impacts due to operations of the entire Project (Phase 
1 [existing] and Phase 2) has been completed. The operations‐related criteria air quality impacts created 
by Phase 1 (already operational) and Phase 2 of the proposed project have been analyzed through use 
of  the CalEEMod model. The operating emissions  for Phase 1 were based on  the year 2019 and year 
2021 for Phase 2 (the anticipated opening year for Phase 2 of the proposed project). CalEEMod outputs 
for both Phases are available in Appendix B. The CalEEMod model analyzes operational emissions from 
area sources, energy usage, and mobile sources, which are discussed below. 
 
A.  Methodology 

 
Mobile Sources 
Mobile sources include emissions from the additional vehicle miles generated from the proposed 
project. The vehicle  trips associated with the proposed project were based on the weekday and 
Sunday trip generation rates identified  in the November 2018, Rick Engineering Company, Ocean 
Hills  Senior  Living  Phase  2  Facility  Focused  Traffic  Impact  Study  (TIA).  Trip  generation  rates  for 
Saturday  were  obtained  from  the  Institute  of  Transportation  Engineers  (ITE)  Trip  Generation 
Manual 10th Edition (2017) for land use ITE 255: Continuing Care Retirement Community. The TIA 
analyzed Phase 1 as 114 DU with 123 beds and Phase 2 as 101 DU with 118 beds; however, per 
the  Irwin Partners Architects (IPA) site plan for Phase 2 dated 10/18/2018, Phase 2  includes 102 
DU with 121 beds. The trip generation rates in the TIA used the SANDAG Brief Guide of Vehicular 
Traffic Generation Rates for the San Diego Region, April 2002 for the weekday rates (per bed) and 
the  ITE Trip Generation Manual 10th Edition  for  land use  ITE 255: Continuing Care Retirement 
Community for the Sunday rates (per DU).  
 
The  CalEEMod model  only  has  the  option  to  select  DUs  for  the  land  use  ITE  255  Retirement 
Community, so the weekday trips/bed rate was converted to trips/DU. For Phase 1 this yielded a 
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trip generation rate of 3.237 trips/DU on weekdays, 2.09 trips/DU on Saturdays and 2 trips/DU on 
Sundays. For Phase 2, to be conservative and ensure the analysis of the worst‐case scenario, the 
higher  number  of  102  DU  and  121  beds  was  used.  Using  the  slightly  higher  values,  the  trip 
generation rate for Phase 2 weekdays calculated out to 3.559 trips/DU, 2.09 trips/DU for Saturday 
and 2 trips/DU for Sunday. The CalEEMod program then applies the emission factors for each trip 
which is provided by the EMFAC2014 model to determine the vehicular traffic pollutant emissions. 
CalEEMod default trip lengths were used in this analysis. 
 
Area Sources 
Area  sources  include  emissions  from  hearths,  consumer  products,  landscape  equipment  and 
architectural coatings. To be conservative, paints  for the residential uses were  limited to 150g/L 
VOC content (maximum allowable VOC content for non‐flat, high‐gloss coatings per SDAPCD Rule 
67.0.1). No other changes were made to the default area source parameters. 
 
Energy Usage 
Energy usage  includes emissions  from the generation of electricity and natural gas used on‐site. 
Project design features include solar panels on covered parking and a solar‐ready roof. No changes 
were made to the default energy usage parameters. 
 

B.  Operational‐Related Air Quality Impacts 
 
The worst‐case summer or winter VOC, NOx, CO, SO2, PM10, and PM2.5 emissions generated by 
both  (existing) Phase 1 and Phase 2 of  the project’s  long‐term operations have been calculated 
and are summarized below in Table 3. Table 3 shows that none of the analyzed criteria pollutants 
would exceed  the established screening‐level emissions  thresholds  for Phase 1, Phase 2 or both 
Phases 1 and 2 combined. Therefore, a  less than significant air quality  impact would occur  from 
operation of the proposed project. 
 

CUMULATIVE ANALYSIS 
 
Cumulative  air  quality  impacts may  occur  from  a  combination  of  the  project’s  emissions  with  the 
emissions of other reasonably foreseeable projects and/or regional emissions. The project site is located 
in the San Diego Air Quality Basin and is regulated by the SDAPCD. San Diego County is currently in non‐
attainment  for  the 1‐hour concentrations under  the California Ambient Air Quality Standards  (CAAQS) 
for Ozone (O3), and for the 24‐hour concentrations of PM10 under CAAQS. O3 is formed when reactive 
organic  gases  (ROG)  and  nitrogen oxides  react  in  the presence of  sunlight. ROG  sources  include  any 
source  that burns  fuels,  such as gasoline, natural gas, wood and oil. Sources of PM‐10  include motor 
vehicles, wood  burning  stoves  and  fireplaces,  dust  from  construction,  landfills,  agriculture, wildfires, 
brush and waste burning, industrial sources, and windblown dust from open lands. 
 
SDAPCD has established air contaminant “trigger levels” which indicate scenarios that require additional 
review. These “trigger  levels”  include 100 pounds per day for PM‐10, 250 pounds per day of NOx and 
550 pounds per day of CO. As shown in Tables 2 and 3, construction and operation of the project would 
result  in  an  increase  in  PM‐10,  NOx  and  CO,  but  not  to  a  level  above  SDAPCD’s  “trigger  levels.” 
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Therefore,  the  project  would  not  result  in  a  cumulatively  considerable  net  increase  of  any  criteria 
pollutant for which the project region is in non‐attainment under applicable federal or state ambient air 
quality standards. Impacts would be less than significant. 

 
GLOBAL CLIMATE CHANGE ANALYSIS 
 
The  proposed  Project  is  anticipated  to  generate  GHG  emissions  from  operational  and  construction 
activities. The  following provides  the methodology used  to  calculate and quantify  the GHG emissions 
and discusses the impacts. 
 
A.  Methodology 

 
The  CalEEMod  Version  2016.3.2 was  used  to  calculate  the  GHG  emissions  from  the  proposed 
Retirement Community.  The City of Oceanside  adopted  their  Final Climate Action  Plan  in April 
2019.  Therefore,  the  project  has  been  compared  to  goals  and  requirements  of  the Oceanside 
Climate Action  Plan  (CAP).  The  CAP  states  on  pages  4‐19  to  4‐21  that  for  “proposed  land  use 
development projects, proponents shall complete  the CAP Project Review Checklist. The Project 
Review  Checklist  is  designed  to  assess  consistency with GHG  reduction measures  identified  in 
Chapter 3 (of the CAP). If ‘Yes’ for all checklist items, then the project is considered consistent with 
the CAP.  If  ‘No’  for any checklist  item,  the project’s GHG  impact  is significant. The project must 
incorporate  each  checklist  item  to  the maximum  extent  feasible;  however  the  project’s  GHG 
impact would remain significant.”  

Per the latest (January 2018) County of San Diego Guidelines for Determining Significance, Climate 
Change,  there  is  no  numerical  screening  level  threshold  of  significance  for  GHGs,  rather  “a 
proposed  project would  have  a  less  than  significant  cumulatively  considerable  contribution  to 
climate change impacts if it is found to be consistent with the County’s Climate Action Plan; and, 
would normally have a cumulatively considerable contribution  to climate change  impacts  if  it  is 
found  to be  inconsistent with  the County’s Climate Action Plan.” However,  the project  is within 
the  boundary  of  the  City  of Oceanside  and  the  City  of Oceanside  is  the  Lead  Agency  for  the 
project; therefore, a project’s consistency with the City’s CAP (rather than the County CAP) would 
also  mean  that  the  project  would  have  a  less  than  significant  cumulatively  considerable 
contribution to climate change impacts.  

In  the  interest  of  full  disclosure  and  per  County  guidance,  both  the  existing  Phase  1  and  the 
proposed  Phase  2’s  GHG  emissions  have  been  quantified  and  each  source  of  GHG  emissions 
analyzed is described in greater detail below. 

Area Sources 
Area  sources  include  emissions  from  hearths,  consumer  products,  landscape  equipment  and 
architectural coatings. To be conservative, paints  for the residential uses were  limited to 150g/L 
VOC content (maximum allowable VOC content for non‐flat, high‐gloss coatings per SDAPCD Rule 
67.0.1). No other changes were made to the default area source parameters. 
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Energy Usage 
Energy usage  includes emissions  from the generation of electricity and natural gas used on‐site. 
No changes were made to the default energy usage parameters. 
 
Mobile Sources 
Mobile sources include emissions from the additional vehicle miles generated from the proposed 
project. The vehicle trips associated with the proposed project have been analyzed in the manner 
as described above. The program then applies the emission factors for each trip, which is provided 
by  the EMFAC2014 model  to determine  the vehicular  traffic pollutant emissions. The CalEEMod 
default trip lengths were used in this analysis. 
 
Waste 
Waste  includes  the GHG emissions generated  from  the processing of waste  from  the proposed 
project as well as the GHG emissions from the waste once it is interred into a landfill. No changes 
were made to the default waste parameters. 
 
Water 
Water  includes  the water used  for  the  interior of  the building as well as  for  landscaping and  is 
based on the GHG emissions associated with the energy used to transport and filter the water. No 
changes were made to the default water parameters. 
 
Construction 
The construction‐related GHG emissions were also  included  in the analysis and were based on a 
20 year amortization rate and added to the operational emissions, in accordance with City of San 
Diego  guidance.  The  construction‐related  GHG  emissions were  calculated  by  CalEEMod  in  the 
manner detailed above. 
 

B.  Greenhouse Gas Emissions and Greenhouse Gas Plan Consistency 
 
GHG Emissions 
The GHG  emissions  for  Phase  1  (operational  only)  and  Phase  2  have  been  calculated with  the 
CalEEMod model based on  the parameters detailed  above. A  summary of  the  results  is  shown 
below in Table 4 and CalEEMod model run for the proposed project is provided in Appendix C. 
 
The data provided  in Table 4  shows  that  for Phase 1  (existing),  the operational GHG emissions 
would be 728.75 MTCO2e/year. For Phase 2,  the proposed project’s emissions would be 687.37 
MTCO2e per year. Phase 1 and Phase 2 have a combined total of 1,416.12 MTCO2e/year. These 
emissions  do  not  include  reductions  from  any  design  features,  location‐based  efficiencies,  or 
regulatory requirements beyond 2016 Title 24 Standards.  
 
CAP Consistency 
The  proposed  project  could  have  the  potential  to  conflict with  any  applicable  plan,  policy  or 
regulation of an agency adopted for the purpose of reducing the emissions of greenhouse gases. 
As detailed above,  the applicable plan  for  the proposed project  is  the Oceanside Climate Action 
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Plan, which was  approved  by  the  City  in  April  2019.  The  CAP’s  Project  Review  Checklist  (see 
Appendix  C  for  details)  is  divided  into  seven  areas:  Smart  Growth,  Alternative‐Fueled  Vehicle 
Infrastructure,  Alternative‐Fuel  Vehicle  Parking,  Transportation  Demand  Management,  Energy 
Efficiency, Recycled Water and Tree Canopy. The proposed project’s consistency with the Project 
Review Checklist  from the City’s CAP  is examined  in Table 5. As shown  in Table 5, the project  is 
found is to be consistent with the City’s CAP for all applicable Checklist Items. 

 
SB‐32 
SB‐32 requires the state board to ensure that statewide greenhouse gas emissions are reduced to 
40% below the 1990 level by 2030. 
 
The City’s CAP outlines measures  the Oceanside community will  take  to make progress  towards 
meeting the State of California’s 2050 GHG reduction goal. Therefore, projects that are consistent 
with the CAP, would also be on track to meet the SB‐32 reduction targets for 2030. Furthermore, 
most of the post 2020 reductions in GHG emissions are addressed via regulatory requirements at 
the State level and the project will be required to comply with these regulations as they come into 
effect. 
 
GHG Plan Consistency Conclusion 
The project  is consistent with  the City’s CAP;  therefore,  the proposed project would have a  less 
than significant cumulatively considerable contribution to climate change  impacts and would not 
conflict with any applicable plan, policy or  regulation of an agency adopted  for  the purpose of 
reducing the emissions of greenhouse gases. Impacts are considered to be less than significant. 

 
CONCLUSIONS 
 
As  discussed  above,  the  proposed  project  would  not  exceed  SDAPCD  screening  thresholds  for 
construction‐related emissions or operational emissions. Furthermore, the project is in compliance with 
the City Oceanside Climate Action Plan. Therefore,  this  technical memorandum  found  that air quality 
and greenhouse gas‐related impacts are considered to be less than significant.   
 
It has been a pleasure to service your needs on this project. Should you have any questions or if we can 
be of further assistance, please do not hesitate to call at (951) 212‐3277 or (951) 544‐3170. 
 
Sincerely,  

 

 

 

Katie Wilson, M.S., Senior Air Quality Analyst   Roma Stromberg, M.S. INCE Principal 



 
 

APPENDIX A 
 
 

Glossary of Terms 
 
 

 



 

 

AQMP    Air Quality Management Plan  
CAAQS    California Ambient Air Quality Standards 
CalEPA    California Environmental Protection Agency 
CAPCOA  California Air Pollution Control Officers Association 
CARB     California Air Resources Board 
CCAA     California Clean Air Act 
CCR      California Code of Regulations 
CEQA     California Environmental Quality Act 
CFCs      Chlorofluorocarbons 
CH4      Methane 
CNG      Compressed natural gas 
CO      Carbon monoxide 
CO2      Carbon dioxide 
CO2e     Carbon dioxide equivalent 
DPM      Diesel particulate matter  
EPA      U.S. Environmental Protection Agency 
GHG      Greenhouse gas  
GWP     Global warming potential 
HFCs     Hydrofluorocarbons 
IPCC      International Panel on Climate Change 
LST      Localized Significant Thresholds  
MTCO2e  Metric tons of carbon dioxide equivalent 
MMTCO2e  Million metric tons of carbon dioxide equivalent 
MPO     Metropolitan Planning Organization 
NAAQS    National Ambient Air Quality Standards 
NOx      Nitrogen Oxides 
NO2      Nitrogen dioxide  
N2O      Nitrous oxide 
O3      Ozone 
OPR      Governor’s Office of Planning and Research 
PFCs      Perfluorocarbons 
PM      Particle matter 
PM10    Particles that are less than 10 micrometers in diameter 
PM2.5    Particles that are less than 2.5 micrometers in diameter 
PMI      Point of maximum impact 
PPB      Parts per billion 
PPM      Parts per million 
RTIP      Regional Transportation Improvement Plan  
RTP      Regional Transportation Plan 
SCAB     South Coast Air Basin 
SCAG     Southern California Association of Governments 
SCAQMD  South Coast Air Quality Management District 
SF6      Sulfur hexafluoride 



 

 

SIP      State Implementation Plan 
SOx      Sulfur Oxides 
TAC      Toxic air contaminants 
UNFCC    United Nations Framework Convention on Climate Change 
VOC    Volatile organic compounds 
WARM    Waste Reduction Model 
 



 

 
 

APPENDIX B 
 
 

CalEEMod Model Daily Emissions Printouts 
 
 

 



Woodstoves - No woodstoves or fireplaces.

Table Name Column Name Default Value New Value

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Phase I = 114 DU retirement community with 123 beds and a 50-space parking lot on 3.53 ac.

Construction Phase - No construction. Operational analysis only.

Vehicle Trips - Per TIA for phase I, Weekday = 369 trips day => 3.237 trips/DU for 114 units; Sat = 2.09 trips/DU, Sun = 2 trips/DU (Sat and Sun from ITE 
10th Ed for landuse 255 Retirement Community)
Area Coating - 150g/L standard

CO2 Intensity 
(lb/MWhr)

720.49 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

40

Climate Zone 13 Operational Year 2019

Utility Company San Diego Gas & Electric

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days)

Retirement Community 114.00 Dwelling Unit 3.08 81,764.00 123

Floor Surface Area Population

Parking Lot 50.00 Space 0.45 20,000.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 4/28/2019 10:46 PM

Ocean Hills Part I OPS ONLY - San Diego County, Summer

Ocean Hills Part I OPS ONLY
San Diego County, Summer



0.0000 3,293.056
3

3,293.0563 0.1804 7.5600e-
003

3,299.820
3

2.2367 0.1087 2.3454 0.5979 0.1069 0.7048Total 3.2769 3.5874 18.5940 0.0308

2,863.634
7

2,863.6347 0.1559 2,867.531
2

2.2367 0.0308 2.2675 0.5979 0.0290 0.6269Mobile 0.7681 3.1547 8.9996 0.0283

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Energy 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Area 2.4710 0.1095 9.4569 5.0000e-
004

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

tblWoodstoves NumberNoncatalytic 5.70 0.00

2.0 Emissions Summary

tblVehicleTrips WD_TR 2.40 3.24

tblWoodstoves NumberCatalytic 5.70 0.00

tblVehicleTrips ST_TR 2.03 2.09

tblVehicleTrips SU_TR 1.95 2.00

tblLandUse LotAcreage 22.80 3.08

tblLandUse Population 326.00 123.00

tblFireplaces NumberWood 39.90 0.00

tblLandUse LandUseSquareFeet 114,000.00 81,764.00

tblAreaCoating Area_EF_Residential_Interior 250 150

tblFireplaces NumberGas 62.70 0.00

tblAreaCoating Area_EF_Residential_Exterior 250 150



2,863.634
7

2,863.6347 0.1559 2,867.531
2

2.2367 0.0308 2.2675 0.5979 0.0290 0.6269Unmitigated 0.7681 3.1547 8.9996 0.0283

2,863.634
7

2,863.6347 0.1559 2,867.531
2

2.2367 0.0308 2.2675 0.5979 0.0290 0.6269Mitigated 0.7681 3.1547 8.9996 0.0283

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total 
CO2

CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 3,293.056
3

3,293.0563 0.1804 7.5600e-
003

3,299.820
3

2.2367 0.1087 2.3454 0.5979 0.1069 0.7048Total 3.2769 3.5874 18.5940 0.0308

2,863.634
7

2,863.6347 0.1559 2,867.531
2

2.2367 0.0308 2.2675 0.5979 0.0290 0.6269Mobile 0.7681 3.1547 8.9996 0.0283

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Energy 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Area 2.4710 0.1095 9.4569 5.0000e-
004

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.000742 0.001357

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

0.005600 0.015197 0.022573 0.001888 0.002088 0.006279Retirement Community 0.581689 0.044135 0.186694 0.113515 0.018244

0.022573 0.001888 0.002088 0.006279 0.000742 0.001357

SBUS MH

Parking Lot 0.581689 0.044135 0.186694 0.113515 0.018244 0.005600 0.015197

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

18.80 39.60 86 11 3

4.4 Fleet Mix

0.00 0.00 0 0 0

Retirement Community 10.80 7.30 7.50 41.60

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Parking Lot 9.50 7.30 7.30 0.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 369.36 238.26 228.00 943,498 943,498
Retirement Community 369.36 238.26 228.00 943,498 943,498

Annual VMT

Parking Lot 0.00 0.00 0.00

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT



412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Total 0.0378 0.3231 0.1375 2.0600e-
003

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Retirement 
Community

3506.04 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261NaturalGas 
Unmitigated

0.0378 0.3231 0.1375 2.0600e-
003

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261

CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0378 0.3231 0.1375 2.0600e-
003

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

ROG NOx CO



0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Unmitigated 2.4710 0.1095 9.4569 5.0000e-
004

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Mitigated 2.4710 0.1095 9.4569 5.0000e-
004

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Total 0.0378 0.3231 0.1375 2.0600e-
003

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Retirement 
Community

3.50604 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Total 2.4710 0.1095 9.4569 5.0000e-
004

16.9459 16.9459 0.0167 17.36220.0518 0.0518 0.0518 0.0518Landscaping 0.2898 0.1095 9.4569 5.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Hearth 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

1.7568

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.4243

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Total 2.4710 0.1095 9.4569 5.0000e-
004

16.9459 16.9459 0.0167 17.36220.0518 0.0518 0.0518 0.0518Landscaping 0.2898 0.1095 9.4569 5.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Hearth 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

1.7568

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.4243

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number



Woodstoves - No woodstoves or fireplaces.

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Phase I = 114 DU retirement community with 123 beds and a 50-space parking lot on 3.53 ac.

Construction Phase - No construction. Operational analysis only.

Vehicle Trips - Per TIA for phase I, Weekday = 369 trips day => 3.237 trips/DU for 114 units; Sat = 2.09 trips/DU, Sun = 2 trips/DU (Sat and Sun from ITE 
10th Ed for landuse 255 Retirement Community)
Area Coating - 150g/L standard

CO2 Intensity 
(lb/MWhr)

720.49 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

40

Climate Zone 13 Operational Year 2019

Utility Company San Diego Gas & Electric

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days)

Retirement Community 114.00 Dwelling Unit 3.08 81,764.00 123

Floor Surface Area Population

Parking Lot 50.00 Space 0.45 20,000.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 4/28/2019 10:47 PM

Ocean Hills Part I OPS ONLY - San Diego County, Winter

Ocean Hills Part I OPS ONLY
San Diego County, Winter



0.0000 3,144.518
7

3,144.5187 0.1808 7.5600e-
003

3,151.291
6

2.2367 0.1090 2.3457 0.5979 0.1071 0.7051Total 3.2582 3.6906 18.4661 0.0294

2,715.097
1

2,715.0971 0.1562 2,719.002
5

2.2367 0.0310 2.2678 0.5979 0.0292 0.6271Mobile 0.7494 3.2580 8.8718 0.0268

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Energy 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Area 2.4710 0.1095 9.4569 5.0000e-
004

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

tblWoodstoves NumberNoncatalytic 5.70 0.00

2.0 Emissions Summary

tblVehicleTrips WD_TR 2.40 3.24

tblWoodstoves NumberCatalytic 5.70 0.00

tblVehicleTrips ST_TR 2.03 2.09

tblVehicleTrips SU_TR 1.95 2.00

tblLandUse LotAcreage 22.80 3.08

tblLandUse Population 326.00 123.00

tblFireplaces NumberWood 39.90 0.00

tblLandUse LandUseSquareFeet 114,000.00 81,764.00

tblAreaCoating Area_EF_Residential_Interior 250 150

tblFireplaces NumberGas 62.70 0.00

Table Name Column Name Default Value New Value

tblAreaCoating Area_EF_Residential_Exterior 250 150



2,715.097
1

2,715.0971 0.1562 2,719.002
5

2.2367 0.0310 2.2678 0.5979 0.0292 0.6271Unmitigated 0.7494 3.2580 8.8718 0.0268

2,715.097
1

2,715.0971 0.1562 2,719.002
5

2.2367 0.0310 2.2678 0.5979 0.0292 0.6271Mitigated 0.7494 3.2580 8.8718 0.0268

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total 
CO2

CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 3,144.518
7

3,144.5187 0.1808 7.5600e-
003

3,151.291
6

2.2367 0.1090 2.3457 0.5979 0.1071 0.7051Total 3.2582 3.6906 18.4661 0.0294

2,715.097
1

2,715.0971 0.1562 2,719.002
5

2.2367 0.0310 2.2678 0.5979 0.0292 0.6271Mobile 0.7494 3.2580 8.8718 0.0268

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Energy 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Area 2.4710 0.1095 9.4569 5.0000e-
004

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261

CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0378 0.3231 0.1375 2.0600e-
003

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

0.000742 0.001357

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO

0.005600 0.015197 0.022573 0.001888 0.002088 0.006279Retirement Community 0.581689 0.044135 0.186694 0.113515 0.018244

0.022573 0.001888 0.002088 0.006279 0.000742 0.001357

SBUS MH

Parking Lot 0.581689 0.044135 0.186694 0.113515 0.018244 0.005600 0.015197

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

18.80 39.60 86 11 3

4.4 Fleet Mix

0.00 0.00 0 0 0

Retirement Community 10.80 7.30 7.50 41.60

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Parking Lot 9.50 7.30 7.30 0.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 369.36 238.26 228.00 943,498 943,498
Retirement Community 369.36 238.26 228.00 943,498 943,498

Annual VMT

Parking Lot 0.00 0.00 0.00

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT



6.0 Area Detail

6.1 Mitigation Measures Area

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Total 0.0378 0.3231 0.1375 2.0600e-
003

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Retirement 
Community

3.50604 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Total 0.0378 0.3231 0.1375 2.0600e-
003

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261Retirement 
Community

3506.04 0.0378 0.3231 0.1375 2.0600e-
003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

412.4757 412.4757 7.9100e-
003

7.5600e-
003

414.92680.0261 0.0261 0.0261 0.0261NaturalGas 
Unmitigated

0.0378 0.3231 0.1375 2.0600e-
003



Mitigated

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Total 2.4710 0.1095 9.4569 5.0000e-
004

16.9459 16.9459 0.0167 17.36220.0518 0.0518 0.0518 0.0518Landscaping 0.2898 0.1095 9.4569 5.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Hearth 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

1.7568

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.4243

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Unmitigated 2.4710 0.1095 9.4569 5.0000e-
004

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Mitigated 2.4710 0.1095 9.4569 5.0000e-
004

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10



Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

0.0000 16.9459 16.9459 0.0167 0.0000 17.36220.0518 0.0518 0.0518 0.0518Total 2.4710 0.1095 9.4569 5.0000e-
004

16.9459 16.9459 0.0167 17.36220.0518 0.0518 0.0518 0.0518Landscaping 0.2898 0.1095 9.4569 5.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Hearth 0.0000 0.0000 0.0000 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

1.7568

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.4243

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



User Defined Equipment

Equipment Type Number

11.0 Vegetation



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 103.00 Space 0.93 41,200.00 0

Retirement Community 102.00 Dwelling Unit 2.00 103,004.00 121

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2021Operational Year

CO2 Intensity 
(lb/MWhr)

720.49 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Ocean Hills Phase II
San Diego County, Summer
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Project Characteristics - 

Land Use - Phase II = 102 DU, 121 beds in a 103,004 SF building, a 103-space parking lot on 2.93 ac.

Construction Phase - Site already mass graded. Construction starts ~Oct 2019 and continue until ~March 2021. Grading and infrastructure to take ~60 days.

Trips and VMT - 

Grading - 2,562 CY cut and 2,502 CY of fill = 60 CY of export

Architectural Coating - 150 g/L standard

Vehicle Trips - Trip generation per TIA = 3.559 trips/DU weekday; 2.09 trips/DU Sat and 2 trips/DU Sun.

Area Coating - 150g/L standard

Construction Off-road Equipment Mitigation - 

Woodstoves - No woodstoves or fireplaces

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 150.00

tblAreaCoating Area_EF_Residential_Exterior 250 150

tblAreaCoating Area_EF_Residential_Interior 250 150

tblConstructionPhase NumDays 10.00 30.00

tblConstructionPhase NumDays 220.00 260.00

tblConstructionPhase NumDays 6.00 60.00

tblConstructionPhase NumDays 10.00 30.00

tblConstructionPhase PhaseEndDate 9/8/2020 3/13/2020

tblConstructionPhase PhaseEndDate 8/11/2020 12/21/2020

tblConstructionPhase PhaseEndDate 10/8/2019 12/23/2019

tblConstructionPhase PhaseEndDate 8/25/2020 2/1/2021

tblConstructionPhase PhaseStartDate 8/26/2020 2/2/2020

tblConstructionPhase PhaseStartDate 10/9/2019 12/24/2019

tblConstructionPhase PhaseStartDate 8/12/2020 12/22/2020

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/28/2019 10:55 PMPage 2 of 26
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2.0 Emissions Summary

tblFireplaces NumberGas 56.10 0.00

tblFireplaces NumberWood 35.70 0.00

tblGrading MaterialExported 0.00 60.00

tblLandUse LandUseSquareFeet 102,000.00 103,004.00

tblLandUse LotAcreage 20.40 2.00

tblLandUse Population 292.00 121.00

tblVehicleTrips HO_TTP 39.60 40.00

tblVehicleTrips HS_TTP 18.80 18.00

tblVehicleTrips HW_TTP 41.60 42.00

tblVehicleTrips ST_TR 2.03 2.09

tblVehicleTrips SU_TR 1.95 2.00

tblVehicleTrips WD_TR 2.40 3.56

tblWoodstoves NumberCatalytic 5.10 0.00

tblWoodstoves NumberNoncatalytic 5.10 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 2.9982 22.8119 18.6463 0.0379 6.6370 1.1110 7.7107 3.3899 1.0647 4.3777 0.0000 3,636.857
1

3,636.857
1

0.6496 0.0000 3,650.542
7

2020 68.4043 21.4166 20.3354 0.0421 1.0173 1.0753 2.0926 0.2726 1.0351 1.3077 0.0000 4,018.202
2

4,018.202
2

0.5528 0.0000 4,032.022
5

2021 1.1964 10.6815 12.1735 0.0191 0.1232 0.5834 0.7067 0.0327 0.5379 0.5706 0.0000 1,831.276
8

1,831.276
8

0.5452 0.0000 1,844.905
7

Maximum 68.4043 22.8119 20.3354 0.0421 6.6370 1.1110 7.7107 3.3899 1.0647 4.3777 0.0000 4,018.202
2

4,018.202
2

0.6496 0.0000 4,032.022
5

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 2.9982 22.8119 18.6463 0.0379 6.6370 1.1110 7.7107 3.3899 1.0647 4.3777 0.0000 3,636.857
1

3,636.857
1

0.6496 0.0000 3,650.542
7

2020 68.4043 21.4166 20.3354 0.0421 1.0173 1.0753 2.0926 0.2726 1.0351 1.3077 0.0000 4,018.202
2

4,018.202
2

0.5528 0.0000 4,032.022
5

2021 1.1964 10.6815 12.1735 0.0191 0.1232 0.5834 0.7067 0.0327 0.5379 0.5706 0.0000 1,831.276
8

1,831.276
8

0.5452 0.0000 1,844.905
7

Maximum 68.4043 22.8119 20.3354 0.0421 6.6370 1.1110 7.7107 3.3899 1.0647 4.3777 0.0000 4,018.202
2

4,018.202
2

0.6496 0.0000 4,032.022
5

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Energy 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Mobile 0.6431 2.6299 7.6134 0.0262 2.2022 0.0213 2.2235 0.5886 0.0199 0.6085 2,660.483
9

2,660.483
9

0.1361 2,663.886
8

Total 3.6899 3.0164 16.1804 0.0285 2.2022 0.0912 2.2934 0.5886 0.0898 0.6784 0.0000 3,044.716
0

3,044.716
0

0.1579 6.7700e-
003

3,050.680
6

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Energy 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Mobile 0.6431 2.6299 7.6134 0.0262 2.2022 0.0213 2.2235 0.5886 0.0199 0.6085 2,660.483
9

2,660.483
9

0.1361 2,663.886
8

Total 3.6899 3.0164 16.1804 0.0285 2.2022 0.0912 2.2934 0.5886 0.0898 0.6784 0.0000 3,044.716
0

3,044.716
0

0.1579 6.7700e-
003

3,050.680
6

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Fine Grading Grading 10/1/2019 12/23/2019 5 60

2 Building Construction Building Construction 12/24/2019 12/21/2020 5 260

3 Paving Paving 12/22/2020 2/1/2021 5 30

4 Architectural Coating Architectural Coating 2/2/2020 3/13/2020 5 30

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 208,583; Residential Outdoor: 69,528; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 2,472 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0.93
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Fine Grading Graders 1 8.00 187 0.41

Fine Grading Rubber Tired Dozers 1 8.00 247 0.40

Fine Grading Tractors/Loaders/Backhoes 2 7.00 97 0.37

Building Construction Cranes 1 8.00 231 0.29

Building Construction Forklifts 2 7.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Paving Pavers 1 8.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Fine Grading 4 10.00 0.00 8.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 8 91.00 18.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Fine Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.5525 0.0000 6.5525 3.3675 0.0000 3.3675 0.0000 0.0000

Off-Road 2.0287 22.7444 10.1518 0.0206 1.0730 1.0730 0.9871 0.9871 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Total 2.0287 22.7444 10.1518 0.0206 6.5525 1.0730 7.6255 3.3675 0.9871 4.3546 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.1600e-
003

0.0401 8.6500e-
003

1.1000e-
004

2.3300e-
003

1.5000e-
004

2.4800e-
003

6.4000e-
004

1.4000e-
004

7.8000e-
004

11.5396 11.5396 1.0200e-
003

11.5652

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0393 0.0274 0.3094 8.7000e-
004

0.0822 5.9000e-
004

0.0827 0.0218 5.4000e-
004

0.0223 87.0200 87.0200 2.7800e-
003

87.0894

Total 0.0404 0.0675 0.3181 9.8000e-
004

0.0845 7.4000e-
004

0.0852 0.0224 6.8000e-
004

0.0231 98.5596 98.5596 3.8000e-
003

98.6546

Unmitigated Construction Off-Site
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3.2 Fine Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.5525 0.0000 6.5525 3.3675 0.0000 3.3675 0.0000 0.0000

Off-Road 2.0287 22.7444 10.1518 0.0206 1.0730 1.0730 0.9871 0.9871 0.0000 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Total 2.0287 22.7444 10.1518 0.0206 6.5525 1.0730 7.6255 3.3675 0.9871 4.3546 0.0000 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.1600e-
003

0.0401 8.6500e-
003

1.1000e-
004

2.3300e-
003

1.5000e-
004

2.4800e-
003

6.4000e-
004

1.4000e-
004

7.8000e-
004

11.5396 11.5396 1.0200e-
003

11.5652

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0393 0.0274 0.3094 8.7000e-
004

0.0822 5.9000e-
004

0.0827 0.0218 5.4000e-
004

0.0223 87.0200 87.0200 2.7800e-
003

87.0894

Total 0.0404 0.0675 0.3181 9.8000e-
004

0.0845 7.4000e-
004

0.0852 0.0224 6.8000e-
004

0.0231 98.5596 98.5596 3.8000e-
003

98.6546

Mitigated Construction Off-Site
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3.3 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Total 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0829 2.2318 0.5762 4.9700e-
003

0.1219 0.0155 0.1374 0.0351 0.0149 0.0499 532.8299 532.8299 0.0411 533.8584

Worker 0.3573 0.2494 2.8157 7.9500e-
003

0.7475 5.3300e-
003

0.7529 0.1983 4.9100e-
003

0.2032 791.8817 791.8817 0.0253 792.5138

Total 0.4402 2.4811 3.3918 0.0129 0.8694 0.0209 0.8903 0.2334 0.0198 0.2531 1,324.711
6

1,324.711
6

0.0664 1,326.372
2

Unmitigated Construction Off-Site
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3.3 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 0.0000 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Total 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 0.0000 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0829 2.2318 0.5762 4.9700e-
003

0.1219 0.0155 0.1374 0.0351 0.0149 0.0499 532.8299 532.8299 0.0411 533.8584

Worker 0.3573 0.2494 2.8157 7.9500e-
003

0.7475 5.3300e-
003

0.7529 0.1983 4.9100e-
003

0.2032 791.8817 791.8817 0.0253 792.5138

Total 0.4402 2.4811 3.3918 0.0129 0.8694 0.0209 0.8903 0.2334 0.0198 0.2531 1,324.711
6

1,324.711
6

0.0664 1,326.372
2

Mitigated Construction Off-Site
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3.3 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Total 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0673 2.0297 0.5171 4.9300e-
003

0.1219 9.9300e-
003

0.1318 0.0351 9.5000e-
003

0.0446 529.2722 529.2722 0.0390 530.2483

Worker 0.3339 0.2250 2.5795 7.7000e-
003

0.7475 5.2500e-
003

0.7528 0.1983 4.8300e-
003

0.2031 766.8998 766.8998 0.0229 767.4723

Total 0.4012 2.2546 3.0966 0.0126 0.8694 0.0152 0.8846 0.2334 0.0143 0.2477 1,296.172
0

1,296.172
0

0.0619 1,297.720
6

Unmitigated Construction Off-Site
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3.3 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 0.0000 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Total 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 0.0000 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0673 2.0297 0.5171 4.9300e-
003

0.1219 9.9300e-
003

0.1318 0.0351 9.5000e-
003

0.0446 529.2722 529.2722 0.0390 530.2483

Worker 0.3339 0.2250 2.5795 7.7000e-
003

0.7475 5.2500e-
003

0.7528 0.1983 4.8300e-
003

0.2031 766.8998 766.8998 0.0229 767.4723

Total 0.4012 2.2546 3.0966 0.0126 0.8694 0.0152 0.8846 0.2334 0.0143 0.2477 1,296.172
0

1,296.172
0

0.0619 1,297.720
6

Mitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1547 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2359 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Total 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Unmitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1547 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 0.0000 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2359 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 0.0000 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Total 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Mitigated Construction Off-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0633 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 1,709.1107 1,709.1107 0.5417 1,722.652
4

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1445 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 1,709.110
7

1,709.110
7

0.5417 1,722.652
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0519 0.0337 0.3979 1.2300e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 122.1661 122.1661 3.4900e-
003

122.2533

Total 0.0519 0.0337 0.3979 1.2300e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 122.1661 122.1661 3.4900e-
003

122.2533

Unmitigated Construction Off-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0633 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 0.0000 1,709.1107 1,709.1107 0.5417 1,722.652
4

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1445 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 0.0000 1,709.110
7

1,709.110
7

0.5417 1,722.652
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0519 0.0337 0.3979 1.2300e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 122.1661 122.1661 3.4900e-
003

122.2533

Total 0.0519 0.0337 0.3979 1.2300e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 122.1661 122.1661 3.4900e-
003

122.2533

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 65.4070 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 65.6492 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0661 0.0445 0.5102 1.5200e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 151.6945 151.6945 4.5300e-
003

151.8077

Total 0.0661 0.0445 0.5102 1.5200e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 151.6945 151.6945 4.5300e-
003

151.8077

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 65.4070 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 65.6492 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0661 0.0445 0.5102 1.5200e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 151.6945 151.6945 4.5300e-
003

151.8077

Total 0.0661 0.0445 0.5102 1.5200e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 151.6945 151.6945 4.5300e-
003

151.8077

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.6431 2.6299 7.6134 0.0262 2.2022 0.0213 2.2235 0.5886 0.0199 0.6085 2,660.483
9

2,660.483
9

0.1361 2,663.886
8

Unmitigated 0.6431 2.6299 7.6134 0.0262 2.2022 0.0213 2.2235 0.5886 0.0199 0.6085 2,660.483
9

2,660.483
9

0.1361 2,663.886
8

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Retirement Community 363.12 213.18 204.00 912,277 912,277

Total 363.12 213.18 204.00 912,277 912,277

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

Retirement Community 10.80 7.30 7.50 42.00 18.00 40.00 86 11 3

4.4 Fleet Mix
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

NaturalGas 
Unmitigated

0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

5.1 Mitigation Measures Energy

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Parking Lot 0.593936 0.041843 0.182569 0.108325 0.016436 0.005513 0.015940 0.023523 0.001912 0.001972 0.006090 0.000748 0.001193

Retirement Community 0.593936 0.041843 0.182569 0.108325 0.016436 0.005513 0.015940 0.023523 0.001912 0.001972 0.006090 0.000748 0.001193

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

3136.99 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Total 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

3.13699 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Total 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Unmitigated 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.5376 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2189 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.2565 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 15.1749 15.1749 0.0147 15.5435

Total 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.5376 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2189 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.2565 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 15.1749 15.1749 0.0147 15.5435

Total 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment
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11.0 Vegetation

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 103.00 Space 0.93 41,200.00 0

Retirement Community 102.00 Dwelling Unit 2.00 103,004.00 121

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2021Operational Year

CO2 Intensity 
(lb/MWhr)

720.49 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Ocean Hills Phase II
San Diego County, Winter
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Project Characteristics - 

Land Use - Phase II = 102 DU, 121 beds in a 103,004 SF building, a 103-space parking lot on 2.93 ac.

Construction Phase - Site already mass graded. Construction starts ~Oct 2019 and continue until ~March 2021. Grading and infrastructure to take ~60 days.

Trips and VMT - 

Grading - 2,562 CY cut and 2,502 CY of fill = 60 CY of export

Architectural Coating - 150 g/L standard

Vehicle Trips - Trip generation per TIA = 3.559 trips/DU weekday; 2.09 trips/DU Sat and 2 trips/DU Sun.

Area Coating - 150g/L standard

Construction Off-road Equipment Mitigation - 

Woodstoves - No woodstoves or fireplaces

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 150.00

tblAreaCoating Area_EF_Residential_Exterior 250 150

tblAreaCoating Area_EF_Residential_Interior 250 150

tblConstructionPhase NumDays 10.00 30.00

tblConstructionPhase NumDays 220.00 260.00

tblConstructionPhase NumDays 6.00 60.00

tblConstructionPhase NumDays 10.00 30.00

tblConstructionPhase PhaseEndDate 9/8/2020 3/13/2020

tblConstructionPhase PhaseEndDate 8/11/2020 12/21/2020

tblConstructionPhase PhaseEndDate 10/8/2019 12/23/2019

tblConstructionPhase PhaseEndDate 8/25/2020 2/1/2021

tblConstructionPhase PhaseStartDate 8/26/2020 2/2/2020

tblConstructionPhase PhaseStartDate 10/9/2019 12/24/2019

tblConstructionPhase PhaseStartDate 8/12/2020 12/22/2020
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2.0 Emissions Summary

tblFireplaces NumberGas 56.10 0.00

tblFireplaces NumberWood 35.70 0.00

tblGrading MaterialExported 0.00 60.00

tblLandUse LandUseSquareFeet 102,000.00 103,004.00

tblLandUse LotAcreage 20.40 2.00

tblLandUse Population 292.00 121.00

tblVehicleTrips HO_TTP 39.60 40.00

tblVehicleTrips HS_TTP 18.80 18.00

tblVehicleTrips HW_TTP 41.60 42.00

tblVehicleTrips ST_TR 2.03 2.09

tblVehicleTrips SU_TR 1.95 2.00

tblVehicleTrips WD_TR 2.40 3.56

tblWoodstoves NumberCatalytic 5.10 0.00

tblWoodstoves NumberNoncatalytic 5.10 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 3.0486 22.8156 18.5541 0.0373 6.6370 1.1113 7.7107 3.3899 1.0650 4.3778 0.0000 3,574.837
4

3,574.837
4

0.6495 0.0000 3,588.556
2

2020 68.4605 21.4481 20.2154 0.0414 1.0173 1.0755 2.0928 0.2726 1.0353 1.3079 0.0000 3,948.301
6

3,948.301
6

0.5538 0.0000 3,962.146
4

2021 1.2034 10.6856 12.1496 0.0190 0.1232 0.5834 0.7067 0.0327 0.5379 0.5706 0.0000 1,823.792
9

1,823.792
9

0.5450 0.0000 1,837.416
9

Maximum 68.4605 22.8156 20.2154 0.0414 6.6370 1.1113 7.7107 3.3899 1.0650 4.3778 0.0000 3,948.301
6

3,948.301
6

0.6495 0.0000 3,962.146
4

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 3.0486 22.8156 18.5541 0.0373 6.6370 1.1113 7.7107 3.3899 1.0650 4.3778 0.0000 3,574.837
4

3,574.837
4

0.6495 0.0000 3,588.556
2

2020 68.4605 21.4481 20.2154 0.0414 1.0173 1.0755 2.0928 0.2726 1.0353 1.3079 0.0000 3,948.301
6

3,948.301
6

0.5538 0.0000 3,962.146
4

2021 1.2034 10.6856 12.1496 0.0190 0.1232 0.5834 0.7067 0.0327 0.5379 0.5706 0.0000 1,823.792
8

1,823.792
8

0.5450 0.0000 1,837.416
9

Maximum 68.4605 22.8156 20.2154 0.0414 6.6370 1.1113 7.7107 3.3899 1.0650 4.3778 0.0000 3,948.301
6

3,948.301
6

0.6495 0.0000 3,962.146
4

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Energy 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Mobile 0.6245 2.7072 7.4705 0.0248 2.2022 0.0214 2.2236 0.5886 0.0200 0.6086 2,523.304
9

2,523.304
9

0.1365 2,526.717
3

Total 3.6713 3.0937 16.0375 0.0271 2.2022 0.0913 2.2935 0.5886 0.0899 0.6785 0.0000 2,907.537
0

2,907.537
0

0.1583 6.7700e-
003

2,913.511
1

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Energy 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Mobile 0.6245 2.7072 7.4705 0.0248 2.2022 0.0214 2.2236 0.5886 0.0200 0.6086 2,523.304
9

2,523.304
9

0.1365 2,526.717
3

Total 3.6713 3.0937 16.0375 0.0271 2.2022 0.0913 2.2935 0.5886 0.0899 0.6785 0.0000 2,907.537
0

2,907.537
0

0.1583 6.7700e-
003

2,913.511
1

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Fine Grading Grading 10/1/2019 12/23/2019 5 60

2 Building Construction Building Construction 12/24/2019 12/21/2020 5 260

3 Paving Paving 12/22/2020 2/1/2021 5 30

4 Architectural Coating Architectural Coating 2/2/2020 3/13/2020 5 30

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 208,583; Residential Outdoor: 69,528; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 2,472 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0.93
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Fine Grading Graders 1 8.00 187 0.41

Fine Grading Rubber Tired Dozers 1 8.00 247 0.40

Fine Grading Tractors/Loaders/Backhoes 2 7.00 97 0.37

Building Construction Cranes 1 8.00 231 0.29

Building Construction Forklifts 2 7.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Paving Pavers 1 8.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Fine Grading 4 10.00 0.00 8.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 8 91.00 18.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Fine Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.5525 0.0000 6.5525 3.3675 0.0000 3.3675 0.0000 0.0000

Off-Road 2.0287 22.7444 10.1518 0.0206 1.0730 1.0730 0.9871 0.9871 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Total 2.0287 22.7444 10.1518 0.0206 6.5525 1.0730 7.6255 3.3675 0.9871 4.3546 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.1900e-
003

0.0405 9.2600e-
003

1.0000e-
004

2.3300e-
003

1.5000e-
004

2.4800e-
003

6.4000e-
004

1.5000e-
004

7.9000e-
004

11.3455 11.3455 1.0600e-
003

11.3719

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0444 0.0308 0.2924 8.2000e-
004

0.0822 5.9000e-
004

0.0827 0.0218 5.4000e-
004

0.0223 81.6914 81.6914 2.6400e-
003

81.7573

Total 0.0456 0.0712 0.3017 9.2000e-
004

0.0845 7.4000e-
004

0.0852 0.0224 6.9000e-
004

0.0231 93.0368 93.0368 3.7000e-
003

93.1292

Unmitigated Construction Off-Site
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3.2 Fine Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.5525 0.0000 6.5525 3.3675 0.0000 3.3675 0.0000 0.0000

Off-Road 2.0287 22.7444 10.1518 0.0206 1.0730 1.0730 0.9871 0.9871 0.0000 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Total 2.0287 22.7444 10.1518 0.0206 6.5525 1.0730 7.6255 3.3675 0.9871 4.3546 0.0000 2,041.253
9

2,041.253
9

0.6458 2,057.399
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.1900e-
003

0.0405 9.2600e-
003

1.0000e-
004

2.3300e-
003

1.5000e-
004

2.4800e-
003

6.4000e-
004

1.5000e-
004

7.9000e-
004

11.3455 11.3455 1.0600e-
003

11.3719

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0444 0.0308 0.2924 8.2000e-
004

0.0822 5.9000e-
004

0.0827 0.0218 5.4000e-
004

0.0223 81.6914 81.6914 2.6400e-
003

81.7573

Total 0.0456 0.0712 0.3017 9.2000e-
004

0.0845 7.4000e-
004

0.0852 0.0224 6.9000e-
004

0.0231 93.0368 93.0368 3.7000e-
003

93.1292

Mitigated Construction Off-Site
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3.3 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Total 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0864 2.2336 0.6388 4.8500e-
003

0.1219 0.0158 0.1377 0.0351 0.0151 0.0502 519.3005 519.3005 0.0438 520.3945

Worker 0.4041 0.2801 2.6608 7.4600e-
003

0.7475 5.3300e-
003

0.7529 0.1983 4.9100e-
003

0.2032 743.3915 743.3915 0.0240 743.9912

Total 0.4905 2.5136 3.2996 0.0123 0.8694 0.0211 0.8905 0.2334 0.0200 0.2534 1,262.692
0

1,262.692
0

0.0678 1,264.385
7

Unmitigated Construction Off-Site
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3.3 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 0.0000 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Total 2.5581 18.9103 15.2545 0.0250 1.0901 1.0901 1.0449 1.0449 0.0000 2,312.145
4

2,312.145
4

0.4810 2,324.170
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0864 2.2336 0.6388 4.8500e-
003

0.1219 0.0158 0.1377 0.0351 0.0151 0.0502 519.3005 519.3005 0.0438 520.3945

Worker 0.4041 0.2801 2.6608 7.4600e-
003

0.7475 5.3300e-
003

0.7529 0.1983 4.9100e-
003

0.2032 743.3915 743.3915 0.0240 743.9912

Total 0.4905 2.5136 3.2996 0.0123 0.8694 0.0211 0.8905 0.2334 0.0200 0.2534 1,262.692
0

1,262.692
0

0.0678 1,264.385
7

Mitigated Construction Off-Site
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3.3 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Total 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0705 2.0280 0.5738 4.8000e-
003

0.1219 0.0101 0.1320 0.0351 9.6800e-
003

0.0448 515.6320 515.6320 0.0415 516.6693

Worker 0.3782 0.2526 2.4320 7.2300e-
003

0.7475 5.2500e-
003

0.7528 0.1983 4.8300e-
003

0.2031 719.9301 719.9301 0.0217 720.4720

Total 0.4487 2.2806 3.0058 0.0120 0.8694 0.0154 0.8848 0.2334 0.0145 0.2479 1,235.562
1

1,235.562
1

0.0632 1,237.141
2

Unmitigated Construction Off-Site
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3.3 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 0.0000 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Total 2.2879 17.4336 14.8972 0.0250 0.9482 0.9482 0.9089 0.9089 0.0000 2,288.887
7

2,288.887
7

0.4646 2,300.501
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0705 2.0280 0.5738 4.8000e-
003

0.1219 0.0101 0.1320 0.0351 9.6800e-
003

0.0448 515.6320 515.6320 0.0415 516.6693

Worker 0.3782 0.2526 2.4320 7.2300e-
003

0.7475 5.2500e-
003

0.7528 0.1983 4.8300e-
003

0.2031 719.9301 719.9301 0.0217 720.4720

Total 0.4487 2.2806 3.0058 0.0120 0.8694 0.0154 0.8848 0.2334 0.0145 0.2479 1,235.562
1

1,235.562
1

0.0632 1,237.141
2

Mitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1547 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2359 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Total 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Unmitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1547 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 0.0000 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2359 11.5873 11.8076 0.0178 0.6565 0.6565 0.6051 0.6051 0.0000 1,709.218
0

1,709.218
0

0.5417 1,722.760
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Total 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Mitigated Construction Off-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0633 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 1,709.1107 1,709.1107 0.5417 1,722.652
4

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1445 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 1,709.110
7

1,709.110
7

0.5417 1,722.652
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0588 0.0378 0.3740 1.1500e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 114.6821 114.6821 3.2900e-
003

114.7645

Total 0.0588 0.0378 0.3740 1.1500e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 114.6821 114.6821 3.2900e-
003

114.7645

Unmitigated Construction Off-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0633 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 0.0000 1,709.1107 1,709.1107 0.5417 1,722.652
4

Paving 0.0812 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1445 10.6478 11.7756 0.0178 0.5826 0.5826 0.5371 0.5371 0.0000 1,709.110
7

1,709.110
7

0.5417 1,722.652
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0588 0.0378 0.3740 1.1500e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 114.6821 114.6821 3.2900e-
003

114.7645

Total 0.0588 0.0378 0.3740 1.1500e-
003

0.1232 8.5000e-
004

0.1241 0.0327 7.8000e-
004

0.0335 114.6821 114.6821 3.2900e-
003

114.7645

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 65.4070 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 65.6492 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0748 0.0500 0.4810 1.4300e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 142.4038 142.4038 4.2900e-
003

142.5109

Total 0.0748 0.0500 0.4810 1.4300e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 142.4038 142.4038 4.2900e-
003

142.5109

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 65.4070 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 65.6492 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0748 0.0500 0.4810 1.4300e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 142.4038 142.4038 4.2900e-
003

142.5109

Total 0.0748 0.0500 0.4810 1.4300e-
003

0.1479 1.0400e-
003

0.1489 0.0392 9.6000e-
004

0.0402 142.4038 142.4038 4.2900e-
003

142.5109

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.6245 2.7072 7.4705 0.0248 2.2022 0.0214 2.2236 0.5886 0.0200 0.6086 2,523.304
9

2,523.304
9

0.1365 2,526.717
3

Unmitigated 0.6245 2.7072 7.4705 0.0248 2.2022 0.0214 2.2236 0.5886 0.0200 0.6086 2,523.304
9

2,523.304
9

0.1365 2,526.717
3

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Retirement Community 363.12 213.18 204.00 912,277 912,277

Total 363.12 213.18 204.00 912,277 912,277

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

Retirement Community 10.80 7.30 7.50 42.00 18.00 40.00 86 11 3

4.4 Fleet Mix
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

NaturalGas 
Unmitigated

0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

5.1 Mitigation Measures Energy

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Parking Lot 0.593936 0.041843 0.182569 0.108325 0.016436 0.005513 0.015940 0.023523 0.001912 0.001972 0.006090 0.000748 0.001193

Retirement Community 0.593936 0.041843 0.182569 0.108325 0.016436 0.005513 0.015940 0.023523 0.001912 0.001972 0.006090 0.000748 0.001193

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

3136.99 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Total 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

3.13699 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Total 0.0338 0.2891 0.1230 1.8500e-
003

0.0234 0.0234 0.0234 0.0234 369.0572 369.0572 7.0700e-
003

6.7700e-
003

371.2503

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Unmitigated 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.5376 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2189 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.2565 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 15.1749 15.1749 0.0147 15.5435

Total 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.5376 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

2.2189 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.2565 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 15.1749 15.1749 0.0147 15.5435

Total 3.0130 0.0975 8.4440 4.5000e-
004

0.0465 0.0465 0.0465 0.0465 0.0000 15.1749 15.1749 0.0147 0.0000 15.5435

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment
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11.0 Vegetation

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Woodstoves - No woodstoves or fireplaces.

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Phase I = 114 DU retirement community with 123 beds and a 50-space parking lot on 3.53 ac.

Construction Phase - No construction. Operational analysis only.

Vehicle Trips - Per TIA for phase I, Weekday = 369 trips day => 3.237 trips/DU for 114 units; Sat = 2.09 trips/DU, Sun = 2 trips/DU (Sat and Sun from ITE 
10th Ed for landuse 255 Retirement Community)
Area Coating - 150g/L standard

CO2 Intensity 
(lb/MWhr)

720.49 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

40

Climate Zone 13 Operational Year 2019

Utility Company San Diego Gas & Electric

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days)

Retirement Community 114.00 Dwelling Unit 3.08 81,764.00 123

Floor Surface Area Population

Parking Lot 50.00 Space 0.45 20,000.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 4/28/2019 10:48 PM

Ocean Hills Part I OPS ONLY - San Diego County, Annual

Ocean Hills Part I OPS ONLY
San Diego County, Annual



tblWoodstoves NumberNoncatalytic 5.70 0.00

2.0 Emissions Summary

tblVehicleTrips WD_TR 2.40 3.24

tblWoodstoves NumberCatalytic 5.70 0.00

tblVehicleTrips ST_TR 2.03 2.09

tblVehicleTrips SU_TR 1.95 2.00

tblLandUse LotAcreage 22.80 3.08

tblLandUse Population 326.00 123.00

tblFireplaces NumberWood 39.90 0.00

tblLandUse LandUseSquareFeet 114,000.00 81,764.00

tblAreaCoating Area_EF_Residential_Interior 250 150

tblFireplaces NumberGas 62.70 0.00

Table Name Column Name Default Value New Value

tblAreaCoating Area_EF_Residential_Exterior 250 150



13.0013 690.5024 703.5037 0.9053 8.7700e-
003

728.74940.3556 0.0145 0.3701 0.0953 0.0142 0.1094Total 0.5500 0.6005 2.3038 4.8200e-
003

2.3564 48.6088 50.9653 0.2440 6.1200e-
003

58.88850.0000 0.0000 0.0000 0.0000Water

10.6449 0.0000 10.6449 0.6291 0.0000 26.37220.0000 0.0000 0.0000 0.0000Waste

0.0000 404.7115 404.7115 0.0229 0.0000 405.28270.3556 5.0200e-
003

0.3607 0.0953 4.7300e-
003

0.1000Mobile 0.1189 0.5317 1.4276 4.4000e-
003

0.0000 235.7985 235.7985 8.0500e-
003

2.6500e-
003

236.78854.7700e-
003

4.7700e-
003

4.7700e-
003

4.7700e-
003

Energy 6.9000e-
003

0.0590 0.0251 3.8000e-
004

0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Area 0.4241 9.8600e-
003

0.8511 4.0000e-
005

CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

2.2 Overall Operational



4.0 Operational Detail - Mobile

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total 
CO2

CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

13.0013 690.5024 703.5037 0.9053 8.7700e-
003

728.74940.3556 0.0145 0.3701 0.0953 0.0142 0.1094Total 0.5500 0.6005 2.3038 4.8200e-
003

2.3564 48.6088 50.9653 0.2440 6.1200e-
003

58.88850.0000 0.0000 0.0000 0.0000Water

10.6449 0.0000 10.6449 0.6291 0.0000 26.37220.0000 0.0000 0.0000 0.0000Waste

0.0000 404.7115 404.7115 0.0229 0.0000 405.28270.3556 5.0200e-
003

0.3607 0.0953 4.7300e-
003

0.1000Mobile 0.1189 0.5317 1.4276 4.4000e-
003

0.0000 235.7985 235.7985 8.0500e-
003

2.6500e-
003

236.78854.7700e-
003

4.7700e-
003

4.7700e-
003

4.7700e-
003

Energy 6.9000e-
003

0.0590 0.0251 3.8000e-
004

0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Area 0.4241 9.8600e-
003

0.8511 4.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.000742 0.0013570.005600 0.015197 0.022573 0.001888 0.002088 0.006279Retirement Community 0.581689 0.044135 0.186694 0.113515 0.018244

0.022573 0.001888 0.002088 0.006279 0.000742 0.001357

SBUS MH

Parking Lot 0.581689 0.044135 0.186694 0.113515 0.018244 0.005600 0.015197

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

18.80 39.60 86 11 3

4.4 Fleet Mix

0.00 0.00 0 0 0

Retirement Community 10.80 7.30 7.50 41.60

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Parking Lot 9.50 7.30 7.30 0.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

Total 369.36 238.26 228.00 943,498 943,498
Retirement Community 369.36 238.26 228.00 943,498 943,498

Annual VMT

Parking Lot 0.00 0.00 0.00

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT

0.0000 404.7115 404.7115 0.0229 0.0000 405.28270.3556 5.0200e-
003

0.3607 0.0953 4.7300e-
003

0.1000Unmitigated 0.1189 0.5317 1.4276 4.4000e-
003

0.0000 404.7115 404.7115 0.0229 0.0000 405.28270.3556 5.0200e-
003

0.3607 0.0953 4.7300e-
003

0.1000Mitigated 0.1189 0.5317 1.4276 4.4000e-
003

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10



68.69584.7700e-
003

0.0000 68.2900 68.2900 1.3100e-
003

1.2500e-
003

3.8000e-
004

4.7700e-
003

4.7700e-
003

4.7700e-
003

68.2900 1.3100e-
003

1.2500e-
003

68.6958

Total 6.9000e-
003

0.0590 0.0251

4.7700e-
003

4.7700e-
003

4.7700e-
003

0.0000 68.2900

0.0000

Retirement 
Community

1.27971e+
006

6.9000e-
003

0.0590 0.0251 3.8000e-
004

4.7700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000 0.0000

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

0.0000 68.2900 68.2900 1.3100e-
003

1.2500e-
003

68.69584.7700e-
003

4.7700e-
003

4.7700e-
003

4.7700e-
003

NaturalGas 
Unmitigated

6.9000e-
003

0.0590 0.0251 3.8000e-
004

0.0000 68.2900 68.2900 1.3100e-
003

1.2500e-
003

68.69584.7700e-
003

4.7700e-
003

4.7700e-
003

4.7700e-
003

NaturalGas 
Mitigated

6.9000e-
003

0.0590 0.0251 3.8000e-
004

0.0000 167.5085 167.5085 6.7400e-
003

1.3900e-
003

168.09270.0000 0.0000 0.0000 0.0000Electricity 
Unmitigated

0.0000 167.5085 167.5085 6.7400e-
003

1.3900e-
003

168.09270.0000 0.0000 0.0000 0.0000

CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO



168.0927Total 167.5085 6.7400e-
003

1.4000e-
003

2.2956

Retirement 
Community

505558 165.2208 6.6500e-
003

1.3800e-
003

165.7971

Land Use kWh/yr t
o
n

MT/yr

Parking Lot 7000 2.2877 9.0000e-
005

2.0000e-
005

68.6958

5.3 Energy by Land Use - Electricity
Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

4.7700e-
003

0.0000 68.2900 68.2900 1.3100e-
003

1.2500e-
003

3.8000e-
004

4.7700e-
003

4.7700e-
003

4.7700e-
003

68.2900 1.3100e-
003

1.2500e-
003

68.6958

Total 6.9000e-
003

0.0590 0.0251

4.7700e-
003

4.7700e-
003

4.7700e-
003

0.0000 68.2900

0.0000

Retirement 
Community

1.27971e+
006

6.9000e-
003

0.0590 0.0251 3.8000e-
004

4.7700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000

Land Use kBTU/yr tons/yr MT/yr

Parking Lot 0 0.0000 0.0000 0.0000

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Mitigated

NaturalGa
s Use

ROG NOx CO SO2



0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Unmitigated 0.4241 9.8600e-
003

0.8511 4.0000e-
005

0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Mitigated 0.4241 9.8600e-
003

0.8511 4.0000e-
005

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

168.0927

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Total 167.5085 6.7400e-
003

1.4000e-
003

2.2956

Retirement 
Community

505558 165.2208 6.6500e-
003

1.3800e-
003

165.7971

Land Use kWh/yr t
o
n

MT/yr

Parking Lot 7000 2.2877 9.0000e-
005

2.0000e-
005

Mitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e



0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Total 0.4241 9.8600e-
003

0.8511 4.0000e-
005

0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Landscaping 0.0261 9.8600e-
003

0.8511 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Hearth 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.3206

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.0774

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Total 0.4241 9.8600e-
003

0.8511 4.0000e-
005

0.0000 1.3836 1.3836 1.3600e-
003

0.0000 1.41764.6600e-
003

4.6600e-
003

4.6600e-
003

4.6600e-
003

Landscaping 0.0261 9.8600e-
003

0.8511 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Hearth 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.3206

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

0.0774

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



58.8885Total 50.9653 0.2440 6.1200e-
003

0.0000

Retirement 
Community

7.42756 / 
4.68259

50.9653 0.2440 6.1200e-
003

58.8885

Land Use Mgal t
o
n

MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Unmitigated 50.9653 0.2440 6.1200e-
003

58.8885

Category t
o
n

MT/yr

Mitigated 50.9653 0.2440 6.1200e-
003

58.8885

7.0 Water Detail

7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e



 Unmitigated 10.6449 0.6291 0.0000 26.3722

t
o
n

MT/yr

 Mitigated 10.6449 0.6291 0.0000 26.3722

58.8885

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e

Total 50.9653 0.2440 6.1200e-
003

0.0000

Retirement 
Community

7.42756 / 
4.68259

50.9653 0.2440 6.1200e-
003

58.8885

Land Use Mgal t
o
n

MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000

Mitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e



26.3722Total 10.6449 0.6291 0.0000

0.0000

Retirement 
Community

52.44 10.6449 0.6291 0.0000 26.3722

Land Use tons t
o
n

MT/yr

Parking Lot 0 0.0000 0.0000 0.0000

26.3722

Mitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Total 10.6449 0.6291 0.0000

0.0000

Retirement 
Community

52.44 10.6449 0.6291 0.0000 26.3722

Land Use tons t
o
n

MT/yr

Parking Lot 0 0.0000 0.0000 0.0000

8.2 Waste by Land Use
Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 103.00 Space 0.93 41,200.00 0

Retirement Community 102.00 Dwelling Unit 2.00 103,004.00 121

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2021Operational Year

CO2 Intensity 
(lb/MWhr)

720.49 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Ocean Hills Phase II
San Diego County, Annual
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Project Characteristics - 

Land Use - Phase II = 102 DU, 121 beds in a 103,004 SF building, a 103-space parking lot on 2.93 ac.

Construction Phase - Site already mass graded. Construction starts ~Oct 2019 and continue until ~March 2021. Grading and infrastructure to take ~60 days.

Trips and VMT - 

Grading - 2,562 CY cut and 2,502 CY of fill = 60 CY of export

Architectural Coating - 150 g/L standard

Vehicle Trips - Trip generation per TIA = 3.559 trips/DU weekday; 2.09 trips/DU Sat and 2 trips/DU Sun.

Area Coating - 150g/L standard

Construction Off-road Equipment Mitigation - 

Woodstoves - No woodstoves or fireplaces

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 150.00

tblAreaCoating Area_EF_Residential_Exterior 250 150

tblAreaCoating Area_EF_Residential_Interior 250 150

tblConstructionPhase NumDays 10.00 30.00

tblConstructionPhase NumDays 220.00 260.00

tblConstructionPhase NumDays 6.00 60.00

tblConstructionPhase NumDays 10.00 30.00

tblConstructionPhase PhaseEndDate 9/8/2020 3/13/2020

tblConstructionPhase PhaseEndDate 8/11/2020 12/21/2020

tblConstructionPhase PhaseEndDate 10/8/2019 12/23/2019

tblConstructionPhase PhaseEndDate 8/25/2020 2/1/2021

tblConstructionPhase PhaseStartDate 8/26/2020 2/2/2020

tblConstructionPhase PhaseStartDate 10/9/2019 12/24/2019

tblConstructionPhase PhaseStartDate 8/12/2020 12/22/2020

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/28/2019 10:57 PMPage 2 of 30
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2.0 Emissions Summary

tblFireplaces NumberGas 56.10 0.00

tblFireplaces NumberWood 35.70 0.00

tblGrading MaterialExported 0.00 60.00

tblLandUse LandUseSquareFeet 102,000.00 103,004.00

tblLandUse LotAcreage 20.40 2.00

tblLandUse Population 292.00 121.00

tblVehicleTrips HO_TTP 39.60 40.00

tblVehicleTrips HS_TTP 18.80 18.00

tblVehicleTrips HW_TTP 41.60 42.00

tblVehicleTrips ST_TR 2.03 2.09

tblVehicleTrips SU_TR 1.95 2.00

tblVehicleTrips WD_TR 2.40 3.56

tblWoodstoves NumberCatalytic 5.10 0.00

tblWoodstoves NumberNoncatalytic 5.10 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/28/2019 10:57 PMPage 3 of 30
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2019 0.0711 0.7488 0.3692 7.6000e-
004

0.2016 0.0355 0.2371 0.1024 0.0328 0.1352 0.0000 67.8818 67.8818 0.0192 0.0000 68.3610

2020 1.3328 2.5787 2.3540 4.8700e-
003

0.1105 0.1267 0.2372 0.0297 0.1214 0.1511 0.0000 420.2253 420.2253 0.0630 0.0000 421.8001

2021 0.0132 0.1175 0.1337 2.1000e-
004

1.3200e-
003

6.4200e-
003

7.7400e-
003

3.5000e-
004

5.9200e-
003

6.2700e-
003

0.0000 18.2111 18.2111 5.4400e-
003

0.0000 18.3471

Maximum 1.3328 2.5787 2.3540 4.8700e-
003

0.2016 0.1267 0.2372 0.1024 0.1214 0.1511 0.0000 420.2253 420.2253 0.0630 0.0000 421.8001

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2019 0.0711 0.7488 0.3692 7.6000e-
004

0.2016 0.0355 0.2371 0.1024 0.0328 0.1352 0.0000 67.8818 67.8818 0.0192 0.0000 68.3609

2020 1.3328 2.5787 2.3540 4.8700e-
003

0.1105 0.1267 0.2372 0.0297 0.1214 0.1511 0.0000 420.2249 420.2249 0.0630 0.0000 421.7998

2021 0.0132 0.1175 0.1337 2.1000e-
004

1.3200e-
003

6.4200e-
003

7.7400e-
003

3.5000e-
004

5.9200e-
003

6.2700e-
003

0.0000 18.2111 18.2111 5.4400e-
003

0.0000 18.3471

Maximum 1.3328 2.5787 2.3540 4.8700e-
003

0.2016 0.1267 0.2372 0.1024 0.1214 0.1511 0.0000 420.2249 420.2249 0.0630 0.0000 421.7998

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.5261 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Energy 6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 213.6433 213.6433 7.3100e-
003

2.3900e-
003

214.5384

Mobile 0.0975 0.4340 1.1817 4.0100e-
003

0.3438 3.4100e-
003

0.3472 0.0921 3.1900e-
003

0.0953 0.0000 369.3653 369.3653 0.0196 0.0000 369.8552

Waste 0.0000 0.0000 0.0000 0.0000 9.5243 0.0000 9.5243 0.5629 0.0000 23.5961

Water 0.0000 0.0000 0.0000 0.0000 2.1084 43.4921 45.6005 0.2183 5.4800e-
003

52.6897

Total 0.6298 0.4956 1.9641 4.3900e-
003

0.3438 0.0119 0.3557 0.0921 0.0117 0.1037 11.6327 627.7397 639.3724 0.8093 7.8700e-
003

661.9486

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 10-1-2019 12-31-2019 0.8166 0.8166

2 1-1-2020 3-31-2020 1.7174 1.7174

3 4-1-2020 6-30-2020 0.7273 0.7273

4 7-1-2020 9-30-2020 0.7353 0.7353

5 10-1-2020 12-31-2020 0.7037 0.7037

6 1-1-2021 3-31-2021 0.1359 0.1359

Highest 1.7174 1.7174
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.5261 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Energy 6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 213.6433 213.6433 7.3100e-
003

2.3900e-
003

214.5384

Mobile 0.0975 0.4340 1.1817 4.0100e-
003

0.3438 3.4100e-
003

0.3472 0.0921 3.1900e-
003

0.0953 0.0000 369.3653 369.3653 0.0196 0.0000 369.8552

Waste 0.0000 0.0000 0.0000 0.0000 9.5243 0.0000 9.5243 0.5629 0.0000 23.5961

Water 0.0000 0.0000 0.0000 0.0000 2.1084 43.4921 45.6005 0.2183 5.4800e-
003

52.6897

Total 0.6298 0.4956 1.9641 4.3900e-
003

0.3438 0.0119 0.3557 0.0921 0.0117 0.1037 11.6327 627.7397 639.3724 0.8093 7.8700e-
003

661.9486

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Fine Grading Grading 10/1/2019 12/23/2019 5 60

2 Building Construction Building Construction 12/24/2019 12/21/2020 5 260

3 Paving Paving 12/22/2020 2/1/2021 5 30

4 Architectural Coating Architectural Coating 2/2/2020 3/13/2020 5 30

OffRoad Equipment

Residential Indoor: 208,583; Residential Outdoor: 69,528; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 2,472 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0.93
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Fine Grading Graders 1 8.00 187 0.41

Fine Grading Rubber Tired Dozers 1 8.00 247 0.40

Fine Grading Tractors/Loaders/Backhoes 2 7.00 97 0.37

Building Construction Cranes 1 8.00 231 0.29

Building Construction Forklifts 2 7.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Paving Pavers 1 8.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Fine Grading 4 10.00 0.00 8.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 8 91.00 18.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Fine Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1966 0.0000 0.1966 0.1010 0.0000 0.1010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0609 0.6823 0.3046 6.2000e-
004

0.0322 0.0322 0.0296 0.0296 0.0000 55.5538 55.5538 0.0176 0.0000 55.9933

Total 0.0609 0.6823 0.3046 6.2000e-
004

0.1966 0.0322 0.2288 0.1010 0.0296 0.1306 0.0000 55.5538 55.5538 0.0176 0.0000 55.9933

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 4.0000e-
005

1.2300e-
003

2.7000e-
004

0.0000 7.0000e-
005

0.0000 7.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.3118 0.3118 3.0000e-
005

0.0000 0.3125

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.1800e-
003

9.1000e-
004

8.7800e-
003

2.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.2455 2.2455 7.0000e-
005

0.0000 2.2473

Total 1.2200e-
003

2.1400e-
003

9.0500e-
003

2.0000e-
005

2.4800e-
003

2.0000e-
005

2.4900e-
003

6.6000e-
004

2.0000e-
005

6.8000e-
004

0.0000 2.5573 2.5573 1.0000e-
004

0.0000 2.5598

Unmitigated Construction Off-Site
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3.2 Fine Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1966 0.0000 0.1966 0.1010 0.0000 0.1010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0609 0.6823 0.3046 6.2000e-
004

0.0322 0.0322 0.0296 0.0296 0.0000 55.5538 55.5538 0.0176 0.0000 55.9932

Total 0.0609 0.6823 0.3046 6.2000e-
004

0.1966 0.0322 0.2288 0.1010 0.0296 0.1306 0.0000 55.5538 55.5538 0.0176 0.0000 55.9932

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 4.0000e-
005

1.2300e-
003

2.7000e-
004

0.0000 7.0000e-
005

0.0000 7.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.3118 0.3118 3.0000e-
005

0.0000 0.3125

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.1800e-
003

9.1000e-
004

8.7800e-
003

2.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.2455 2.2455 7.0000e-
005

0.0000 2.2473

Total 1.2200e-
003

2.1400e-
003

9.0500e-
003

2.0000e-
005

2.4800e-
003

2.0000e-
005

2.4900e-
003

6.6000e-
004

2.0000e-
005

6.8000e-
004

0.0000 2.5573 2.5573 1.0000e-
004

0.0000 2.5598

Mitigated Construction Off-Site
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3.3 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 7.6700e-
003

0.0567 0.0458 8.0000e-
005

3.2700e-
003

3.2700e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.2926 6.2926 1.3100e-
003

0.0000 6.3254

Total 7.6700e-
003

0.0567 0.0458 8.0000e-
005

3.2700e-
003

3.2700e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.2926 6.2926 1.3100e-
003

0.0000 6.3254

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.5000e-
004

6.7800e-
003

1.8200e-
003

1.0000e-
005

3.6000e-
004

5.0000e-
005

4.1000e-
004

1.0000e-
004

4.0000e-
005

1.5000e-
004

0.0000 1.4347 1.4347 1.2000e-
004

0.0000 1.4375

Worker 1.0800e-
003

8.3000e-
004

7.9900e-
003

2.0000e-
005

2.1900e-
003

2.0000e-
005

2.2100e-
003

5.8000e-
004

1.0000e-
005

6.0000e-
004

0.0000 2.0434 2.0434 7.0000e-
005

0.0000 2.0450

Total 1.3300e-
003

7.6100e-
003

9.8100e-
003

3.0000e-
005

2.5500e-
003

7.0000e-
005

2.6200e-
003

6.8000e-
004

5.0000e-
005

7.5000e-
004

0.0000 3.4781 3.4781 1.9000e-
004

0.0000 3.4826

Unmitigated Construction Off-Site
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3.3 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 7.6700e-
003

0.0567 0.0458 8.0000e-
005

3.2700e-
003

3.2700e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.2926 6.2926 1.3100e-
003

0.0000 6.3254

Total 7.6700e-
003

0.0567 0.0458 8.0000e-
005

3.2700e-
003

3.2700e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.2926 6.2926 1.3100e-
003

0.0000 6.3254

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.5000e-
004

6.7800e-
003

1.8200e-
003

1.0000e-
005

3.6000e-
004

5.0000e-
005

4.1000e-
004

1.0000e-
004

4.0000e-
005

1.5000e-
004

0.0000 1.4347 1.4347 1.2000e-
004

0.0000 1.4375

Worker 1.0800e-
003

8.3000e-
004

7.9900e-
003

2.0000e-
005

2.1900e-
003

2.0000e-
005

2.2100e-
003

5.8000e-
004

1.0000e-
005

6.0000e-
004

0.0000 2.0434 2.0434 7.0000e-
005

0.0000 2.0450

Total 1.3300e-
003

7.6100e-
003

9.8100e-
003

3.0000e-
005

2.5500e-
003

7.0000e-
005

2.6200e-
003

6.8000e-
004

5.0000e-
005

7.5000e-
004

0.0000 3.4781 3.4781 1.9000e-
004

0.0000 3.4826

Mitigated Construction Off-Site
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3.3 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2906 2.2141 1.8919 3.1800e-
003

0.1204 0.1204 0.1154 0.1154 0.0000 263.7084 263.7084 0.0535 0.0000 265.0464

Total 0.2906 2.2141 1.8919 3.1800e-
003

0.1204 0.1204 0.1154 0.1154 0.0000 263.7084 263.7084 0.0535 0.0000 265.0464

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.7100e-
003

0.2606 0.0692 6.2000e-
004

0.0152 1.2700e-
003

0.0164 4.3800e-
003

1.2200e-
003

5.6000e-
003

0.0000 60.3187 60.3187 4.6200e-
003

0.0000 60.4343

Worker 0.0426 0.0315 0.3093 9.3000e-
004

0.0927 6.7000e-
004

0.0933 0.0246 6.1000e-
004

0.0252 0.0000 83.7739 83.7739 2.5200e-
003

0.0000 83.8367

Total 0.0513 0.2921 0.3785 1.5500e-
003

0.1079 1.9400e-
003

0.1098 0.0290 1.8300e-
003

0.0308 0.0000 144.0926 144.0926 7.1400e-
003

0.0000 144.2711

Unmitigated Construction Off-Site
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3.3 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2906 2.2141 1.8919 3.1800e-
003

0.1204 0.1204 0.1154 0.1154 0.0000 263.7081 263.7081 0.0535 0.0000 265.0461

Total 0.2906 2.2141 1.8919 3.1800e-
003

0.1204 0.1204 0.1154 0.1154 0.0000 263.7081 263.7081 0.0535 0.0000 265.0461

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.7100e-
003

0.2606 0.0692 6.2000e-
004

0.0152 1.2700e-
003

0.0164 4.3800e-
003

1.2200e-
003

5.6000e-
003

0.0000 60.3187 60.3187 4.6200e-
003

0.0000 60.4343

Worker 0.0426 0.0315 0.3093 9.3000e-
004

0.0927 6.7000e-
004

0.0933 0.0246 6.1000e-
004

0.0252 0.0000 83.7739 83.7739 2.5200e-
003

0.0000 83.8367

Total 0.0513 0.2921 0.3785 1.5500e-
003

0.1079 1.9400e-
003

0.1098 0.0290 1.8300e-
003

0.0308 0.0000 144.0926 144.0926 7.1400e-
003

0.0000 144.2711

Mitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 4.6200e-
003

0.0464 0.0472 7.0000e-
005

2.6300e-
003

2.6300e-
003

2.4200e-
003

2.4200e-
003

0.0000 6.2023 6.2023 1.9700e-
003

0.0000 6.2515

Paving 3.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.9400e-
003

0.0464 0.0472 7.0000e-
005

2.6300e-
003

2.6300e-
003

2.4200e-
003

2.4200e-
003

0.0000 6.2023 6.2023 1.9700e-
003

0.0000 6.2515

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.2000e-
004

1.6000e-
004

1.6100e-
003

0.0000 4.8000e-
004

0.0000 4.8000e-
004

1.3000e-
004

0.0000 1.3000e-
004

0.0000 0.4349 0.4349 1.0000e-
005

0.0000 0.4353

Total 2.2000e-
004

1.6000e-
004

1.6100e-
003

0.0000 4.8000e-
004

0.0000 4.8000e-
004

1.3000e-
004

0.0000 1.3000e-
004

0.0000 0.4349 0.4349 1.0000e-
005

0.0000 0.4353

Unmitigated Construction Off-Site
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3.4 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 4.6200e-
003

0.0464 0.0472 7.0000e-
005

2.6300e-
003

2.6300e-
003

2.4200e-
003

2.4200e-
003

0.0000 6.2023 6.2023 1.9700e-
003

0.0000 6.2514

Paving 3.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.9400e-
003

0.0464 0.0472 7.0000e-
005

2.6300e-
003

2.6300e-
003

2.4200e-
003

2.4200e-
003

0.0000 6.2023 6.2023 1.9700e-
003

0.0000 6.2514

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.2000e-
004

1.6000e-
004

1.6100e-
003

0.0000 4.8000e-
004

0.0000 4.8000e-
004

1.3000e-
004

0.0000 1.3000e-
004

0.0000 0.4349 0.4349 1.0000e-
005

0.0000 0.4353

Total 2.2000e-
004

1.6000e-
004

1.6100e-
003

0.0000 4.8000e-
004

0.0000 4.8000e-
004

1.3000e-
004

0.0000 1.3000e-
004

0.0000 0.4349 0.4349 1.0000e-
005

0.0000 0.4353

Mitigated Construction Off-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0117 0.1171 0.1295 2.0000e-
004

6.4100e-
003

6.4100e-
003

5.9100e-
003

5.9100e-
003

0.0000 17.0553 17.0553 5.4100e-
003

0.0000 17.1904

Paving 8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0126 0.1171 0.1295 2.0000e-
004

6.4100e-
003

6.4100e-
003

5.9100e-
003

5.9100e-
003

0.0000 17.0553 17.0553 5.4100e-
003

0.0000 17.1904

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.7000e-
004

4.1000e-
004

4.1200e-
003

1.0000e-
005

1.3200e-
003

1.0000e-
005

1.3300e-
003

3.5000e-
004

1.0000e-
005

3.6000e-
004

0.0000 1.1559 1.1559 3.0000e-
005

0.0000 1.1567

Total 5.7000e-
004

4.1000e-
004

4.1200e-
003

1.0000e-
005

1.3200e-
003

1.0000e-
005

1.3300e-
003

3.5000e-
004

1.0000e-
005

3.6000e-
004

0.0000 1.1559 1.1559 3.0000e-
005

0.0000 1.1567

Unmitigated Construction Off-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0117 0.1171 0.1295 2.0000e-
004

6.4100e-
003

6.4100e-
003

5.9100e-
003

5.9100e-
003

0.0000 17.0553 17.0553 5.4100e-
003

0.0000 17.1904

Paving 8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0126 0.1171 0.1295 2.0000e-
004

6.4100e-
003

6.4100e-
003

5.9100e-
003

5.9100e-
003

0.0000 17.0553 17.0553 5.4100e-
003

0.0000 17.1904

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.7000e-
004

4.1000e-
004

4.1200e-
003

1.0000e-
005

1.3200e-
003

1.0000e-
005

1.3300e-
003

3.5000e-
004

1.0000e-
005

3.6000e-
004

0.0000 1.1559 1.1559 3.0000e-
005

0.0000 1.1567

Total 5.7000e-
004

4.1000e-
004

4.1200e-
003

1.0000e-
005

1.3200e-
003

1.0000e-
005

1.3300e-
003

3.5000e-
004

1.0000e-
005

3.6000e-
004

0.0000 1.1559 1.1559 3.0000e-
005

0.0000 1.1567

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.9811 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.6300e-
003

0.0253 0.0275 4.0000e-
005

1.6600e-
003

1.6600e-
003

1.6600e-
003

1.6600e-
003

0.0000 3.8299 3.8299 3.0000e-
004

0.0000 3.8373

Total 0.9847 0.0253 0.0275 4.0000e-
005

1.6600e-
003

1.6600e-
003

1.6600e-
003

1.6600e-
003

0.0000 3.8299 3.8299 3.0000e-
004

0.0000 3.8373

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0000e-
003

7.4000e-
004

7.2200e-
003

2.0000e-
005

2.1700e-
003

2.0000e-
005

2.1800e-
003

5.8000e-
004

1.0000e-
005

5.9000e-
004

0.0000 1.9572 1.9572 6.0000e-
005

0.0000 1.9586

Total 1.0000e-
003

7.4000e-
004

7.2200e-
003

2.0000e-
005

2.1700e-
003

2.0000e-
005

2.1800e-
003

5.8000e-
004

1.0000e-
005

5.9000e-
004

0.0000 1.9572 1.9572 6.0000e-
005

0.0000 1.9586

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.9811 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.6300e-
003

0.0253 0.0275 4.0000e-
005

1.6600e-
003

1.6600e-
003

1.6600e-
003

1.6600e-
003

0.0000 3.8299 3.8299 3.0000e-
004

0.0000 3.8373

Total 0.9847 0.0253 0.0275 4.0000e-
005

1.6600e-
003

1.6600e-
003

1.6600e-
003

1.6600e-
003

0.0000 3.8299 3.8299 3.0000e-
004

0.0000 3.8373

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0000e-
003

7.4000e-
004

7.2200e-
003

2.0000e-
005

2.1700e-
003

2.0000e-
005

2.1800e-
003

5.8000e-
004

1.0000e-
005

5.9000e-
004

0.0000 1.9572 1.9572 6.0000e-
005

0.0000 1.9586

Total 1.0000e-
003

7.4000e-
004

7.2200e-
003

2.0000e-
005

2.1700e-
003

2.0000e-
005

2.1800e-
003

5.8000e-
004

1.0000e-
005

5.9000e-
004

0.0000 1.9572 1.9572 6.0000e-
005

0.0000 1.9586

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0975 0.4340 1.1817 4.0100e-
003

0.3438 3.4100e-
003

0.3472 0.0921 3.1900e-
003

0.0953 0.0000 369.3653 369.3653 0.0196 0.0000 369.8552

Unmitigated 0.0975 0.4340 1.1817 4.0100e-
003

0.3438 3.4100e-
003

0.3472 0.0921 3.1900e-
003

0.0953 0.0000 369.3653 369.3653 0.0196 0.0000 369.8552

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Retirement Community 363.12 213.18 204.00 912,277 912,277

Total 363.12 213.18 204.00 912,277 912,277

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

Retirement Community 10.80 7.30 7.50 42.00 18.00 40.00 86 11 3

4.4 Fleet Mix
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 152.5417 152.5417 6.1400e-
003

1.2700e-
003

153.0738

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 152.5417 152.5417 6.1400e-
003

1.2700e-
003

153.0738

NaturalGas 
Mitigated

6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 61.1016 61.1016 1.1700e-
003

1.1200e-
003

61.4647

NaturalGas 
Unmitigated

6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 61.1016 61.1016 1.1700e-
003

1.1200e-
003

61.4647

5.1 Mitigation Measures Energy

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Parking Lot 0.593936 0.041843 0.182569 0.108325 0.016436 0.005513 0.015940 0.023523 0.001912 0.001972 0.006090 0.000748 0.001193

Retirement Community 0.593936 0.041843 0.182569 0.108325 0.016436 0.005513 0.015940 0.023523 0.001912 0.001972 0.006090 0.000748 0.001193

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

1.145e
+006

6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 61.1016 61.1016 1.1700e-
003

1.1200e-
003

61.4647

Total 6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 61.1016 61.1016 1.1700e-
003

1.1200e-
003

61.4647

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

1.145e
+006

6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 61.1016 61.1016 1.1700e-
003

1.1200e-
003

61.4647

Total 6.1700e-
003

0.0528 0.0225 3.4000e-
004

4.2700e-
003

4.2700e-
003

4.2700e-
003

4.2700e-
003

0.0000 61.1016 61.1016 1.1700e-
003

1.1200e-
003

61.4647

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Parking Lot 14420 4.7126 1.9000e-
004

4.0000e-
005

4.7290

Retirement 
Community

452341 147.8292 5.9500e-
003

1.2300e-
003

148.3448

Total 152.5417 6.1400e-
003

1.2700e-
003

153.0738

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Parking Lot 14420 4.7126 1.9000e-
004

4.0000e-
005

4.7290

Retirement 
Community

452341 147.8292 5.9500e-
003

1.2300e-
003

148.3448

Total 152.5417 6.1400e-
003

1.2700e-
003

153.0738

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.5261 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Unmitigated 0.5261 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0981 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.4050 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0231 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Total 0.5262 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0981 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.4050 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0231 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Total 0.5262 8.7700e-
003

0.7600 4.0000e-
005

4.1900e-
003

4.1900e-
003

4.1900e-
003

4.1900e-
003

0.0000 1.2390 1.2390 1.2000e-
003

0.0000 1.2691

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 45.6005 0.2183 5.4800e-
003

52.6897

Unmitigated 45.6005 0.2183 5.4800e-
003

52.6897

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

6.64571 / 
4.18969

45.6005 0.2183 5.4800e-
003

52.6897

Total 45.6005 0.2183 5.4800e-
003

52.6897

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

6.64571 / 
4.18969

45.6005 0.2183 5.4800e-
003

52.6897

Total 45.6005 0.2183 5.4800e-
003

52.6897

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 9.5243 0.5629 0.0000 23.5961

 Unmitigated 9.5243 0.5629 0.0000 23.5961

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

46.92 9.5243 0.5629 0.0000 23.5961

Total 9.5243 0.5629 0.0000 23.5961

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Retirement 
Community

46.92 9.5243 0.5629 0.0000 23.5961

Total 9.5243 0.5629 0.0000 23.5961

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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DEVELOPMENT PROJECT REVIEW CHECKLIST

CITY OF OCEANSIDE 4-19 CLIMATE ACTION PLAN
 

Table 18 Implementation Actions

Actions Responsible 
Department Phase Schedule Milestones/

Performance Targets
AF4—Carbon Farming Program

Implement a 
Demonstrative Carbon 
Farming Program

Lead Department:
Water Utilities

Collaborating with:
Development Services 

Department

Commencement 
Phase

Designate a Climate Action Planning Team 
Member to Become Knowledgeable on 

Sustainable Practices
Completed (Y/N)

Phase 1
Phase 2

Policy Drafted
Within 2 year of CAP Adoption

Policy Quantifies Program Goals Tied to 
Concrete Metrics (i.e. technologies, acres, 

water reduction)
Requirements (Y/N)

Identified Funding Sources for Program
Within 30 months of CAP Adoption

Identify Interested Parties
Within 30 months of CAP Adoption

Policy Adoption and Implementation
Within 3 year of CAP Adoption

Phase 1
Phase 2
Phase 3

Prepare Annual Report to Quantifying 
Program Participation and Findings

Completed (Y/N)

 

Development Project Review Checklist
For proposed land use development projects, proponents shall complete the CAP Project Review 
Checklist. The Project Review Checklist is designed to assess consistency with GHG reduction measures 
identified in Chapter 3. The CAP and Project Review Checklist are intended as living documents. The City 
may amend the Project Review Checklist as adoption of policies and ordinances identified in Table 19 
establish more refined criteria.   



CHAPTER 4 IMPLEMENTATION

CITY OF OCEANSIDE 4-20 CLIMATE ACTION PLAN

Table 19 Project Review Checklist
Checklist Item Inclusion

Project Information
Applicant: 
Project Name: 
Project Number: 
Property Address:   
Project Area: acres

Proposed Uses:
Single-family Residential  units
Multi-family Residential  units
Commercial square feet
Industrial square feet
Other square feet

Project Description:   

Smart Growth

1. Is the project located within an existing or potential SANDAG smart growth opportunity area 
(SGOA)?

Yes
No
N/A

If “Yes” proceed to Item 2 of the Checklist
If “No” proceed to Item 3 of the Checklist
2. Do the proposed land use densities meet or exceed SANDAG’s minimum target densities?

Town Center SGOA Target Densities
20 dwelling units per acre; or
30 employees per acre; or
Combination thereof

Mixed-Use Transit Corridor SGOA Target Densities
24 dwelling units per acre; or
Any density commercial development;

Community Center SGOA Target Densities
20 dwelling units per acre; or
Any density commercial development

Yes
No
N/A

If “Yes” the project is consistent with Smart Growth Land Use; Skip to Item 4 of the Checklist;
If “No” proceed to Item 3 of the Checklist

3. Does the project propose land use that is consistent with, or less GHG-intensive than, the existing 
General Plan Land Use Designation?  

Yes
No
N/A

If “Yes” the project is consistent with Smart Growth Land Use; 
If “No” proceed to Item 4 of the Checklist

4. Does the project propose to purchase carbon offset credits that would result in lesser net GHG 
emissions than the existing General Plan Land Use Designation?  

Yes
No
N/A

If “Yes” the project is consistent with Smart Growth Land Use; 
If “No” the project is could conflict with Smart Growth Land Use  

Mitigation through purchase of carbon offset credits shall only be considered with input from City staff including the 
Climate Action Planning Team. Carbon offset credits must represent voluntary local reduction measures that achieve
long-lived reductions. As feasible, preference will be given to like-for-like offsets (for example, increased transportation 
emissions shall be offset by transportation reduction measures). 



DEVELOPMENT PROJECT REVIEW CHECKLIST

CITY OF OCEANSIDE 4-21 CLIMATE ACTION PLAN

Table 19 Project Review Checklist
Alternative-Fueled Vehicle Infrastructure
45. For single-family residential projects, does the project include prewiring to allow for future electric 

vehicle charging stations in the garage or driveway of each residence?

For multi-family residential projects, does the project include prewiring to allow for future electric 
vehicle charging stations in all garages and 5 percent of resident and visitor parking spaces (2 
minimum)?

For commercial or industrial projects, does the project include prewiring to allow for future 
electric vehicle charging stations in 10 percent of surface parking spaces (2 minimum) and 
include immediate installation of charging stations at half of these prewired parking spaces?

Yes
No
N/A

Alternative-Fueled Vehicle Parking

56. For commercial or industrial projects, does the project include reserved parking for clean air 
vehicles at 12 percent of parking spaces?

Yes
No
N/A

Transportation Demand Management
67. For commercial or industrial projects that would generate more than 100 vehicle commute trips 

per day, does the project include a minimum of10 points of transportation demand 
management strategies? 
[Transportation demand management strategies will be expanded in TDM Ordinance] 

Employee Rideshare Programs (4 points per project)

Secure Bicycle End-trip Facilities
(i.e. secure parking, lockers, and showers) (2 points per project)

Improvements to Adjacent Bicycle Lane (2 points per project)

Pedestrian/Bicycle Connections to Off-site Paths (1 point per project)

Unbundled Parking Pricing/
Employee Parking Cash-Out Programs (2 points per $20 monthly cash-out)

Discounted Transit Program (2 points per $0.75 of subsidy)

Roadway Safety improvements 
(e.g. curb bulb-outs, raised pedestrian crossings, count-down 
signal timers, chicanes, raised medians, etc.) (1 point per feature/intersection)

Improvements to Nearby Transit Stops
(i.e. improved shelters, benches, and street lighting) (1 point per stop)

  Yes
  No
  N/A

Energy Efficiency
78. For projects that include more than 50 surface parking spaces -

Does the project incorporate on-site renewable energy sources capable of offsetting at least 50 
percent of forecasted electricity demand?

Yes
No
N/A

Recycled Water
89. Does the project incorporate service connections for immediate or future recycled water use?

Recycled water may be feasible for landscape, agricultural, or natural system irrigation, 
recreational impoundment, industrial processes, or for toilet or urinals.

Yes
No
N/A

Tree Canopy
910. Does the project promote a walkable environment through incorporation of shade trees in 

parking lots, recreation areas, and along frontage?
Yes
No
N/A

If “Yes” for all checklist items, then the project is considered consistent with the CAP.
If “No” for any checklist item, the project’s GHG impact is significant. The project must incorporate each checklist item 

to the maximum extent feasible; however the project’s GHG impact would remain significant.
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ATTACHED MAPS AND APPENDICES 
 
 
Figure 1 Site Location Map 
Figure 2 Topographic Map, 1/100000 
Figure 3 Topographic Map, 1/24000 
Figure 4 Topographic Map, 1/6000 
Figure 5 Street Level Photo 
Figure 6 California Setting 
Figure 7 Regional Geologic Map 
Figure 8 Regional Fault Map 
Figure 9 Fault Activity Map 
Figure 10 Regional Physiographic Map 
 
Plate 1 Exploratory Boring Location Map 
Plate 2 Retaining Wall Drainage Detail 
 
Appendix A References 
Appendix B Geotechnical Boring Log 
Appendix C Laboratory Test Results 
Appendix D CBC Seismic Design Parameters 
Appendix E General Earthwork and Grading Specifications 
Appendix F Slope Maintenance Guidelines 
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SCOPE OF WORK 
 
 

 Review soils, seismic, groundwater data, and maps in our files. 
 

 Exploration of the site at accessible location by means of a drill rig.  
 

 Field engineer for logging, observe drilling resistance/caving. 
 

 Sampling of select soils. 
 

 Laboratory testing for classification, shear strength, expansion, and sulfate. 
 

 Prepare CBC seismic design parameters. 
 

 Preparation of a soil investigation report (3 copies) to include: Site preparation recommendations, 
Allowable soil bearing value, Foundation recommendations, Slab-on-grade recommendations, Earth 
pressures, Grading specifications, Pavement design, Site Class, CBC seismic design parameters, and 
cement type. 
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SITE CONDITIONS AND PROPOSED DEVELOPMENT 
 
 
Site Condition 
 
The subject site is currently a vacant lot that is located immediately north of the intersection of Cannon Road 
and Mystra Way, in the city of Oceanside.  Both Cannon and Mystra are paved roads with fully developed 
concrete curb, gutter, and sidewalks.  The site is generally rectangle in shape measuring approximately 575 
feet long and 270 feet wide.  Access on site is off Cannon Road, from a private paved road located on the 
northeastern border of the lot.   
 
Several mature trees were noted along the northeastern border of the site along with several piles of 
dumped vegetation debris.  Large cobbles and chunks of concrete were noted throughout the site.   
 
The site had probably been mass graded in cut sometime in the past and currently has a relatively flat 
topography.  Surface sheet flow is draining towards Mystra Way at rate of approximately 1.6 percent.  To 
total relief on site is approximately 25 feet with the highest end located on the northeastern border on the 
access road and the lowest elevation located in the southern corner by the Cannon-Mystra intersection.   
 
Proposed Development 
 
We understand that the site is proposed for a senior living development and the associated streets, parking 
spaces, driveways, etc.  The structures are assumed to be one or two story wood framed units.  We 
anticipate that the proposed structures are to be supported by a combination of isolated square and 
continuous wall type foundations, and concrete slabs-on-grade.  We have not been provided with specific 
foundation loads.  We anticipate however, that continuous wall loads will not exceed 2500 pounds per linear 
foot and isolated column loads of up to 25 kips. 
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SUMMARY OF GEOTECHNICAL FINDINGS 
 
 
Subsurface Exploration 
 
Six exploratory boreholes were drilled on June 11, 2016, to a maximum depth of 15 feet below existing 
ground surface utilizing a CME 45 equipped with 6-inch hollows stem augers.  A field engineer from this 
office observed the drilling and prepared the boring logs.  Stratification lines on the logs represent the 
approximate boundary between soil types, although the transitions may actually be gradual.  Refer to Plate 1 
for location of exploratory boreholes.   
 
Relatively undisturbed samples were obtained with the California Ring Sampler (ASTM D 1587).  This 
sampler has three inches external diameter, 2.5 inches inside diameter, and is lined with one inch high 
brass rings, with an inside diameter of 2.41-inches.  The sample barrel is driven into the ground at the 
bottom of the boring with 140-pound hammer with a free fall of approximately 30-inches.  
 
Sampler driving resistance, expressed as blows per six inches of penetration, is presented on the boring 
logs at the respective sampling depths.  Ring samples were retained in close-fitting, moisture tight canisters 
for transport to our laboratory for testing. 
 
Additional representative samples have been recovered with the SPT (Standard Penetration Test, ASTM D 
1586) sampler.  This sampler consists of steel driving shoe and tube that split longitudinally in half, and a 
coupling at the top.  The coupling connects the sampler to the drill rod.  The standard split tube has an 
inside diameter of 1 3/8-inch (1 ½ -inch inside diameter without liners) and an outside diameter of 2-inches.  
Unless noted otherwise, liners are usually not used.  
 
The standard driving weight and free fall for this test is similar to California Ring Sampler.  Blow counts 
required to drive the samplers 18-inches are recorded on the boring logs.  The sum of the number of blows 
for the last 12 inches on an 18-inch penetration represents the SPT count.  This data is shown on the boring 
logs when obtained in the field. 
 
A bulk sample was also collected from the auger cuttings during drilling.  The sample was collected in a 
plastic bag, tied, and tagged for the location and depth. 
 
The geotechnical boring logs are presented in Appendix B and may include a description and classification 
of each stratum, sample locations, blow counts, groundwater conditions encountered during drilling, results 
from selected types of laboratory tests, and drilling information. 
 
Subsurface Findings 
 
According to the California Geologic Survey, Geologic Map of the Oceanside 30’x60’ Quadrangle, the site is 
mapped in an area of Tonalite bedrock classified as well graded sand with silt and gravel (USCS “SW-SM).  
This granitic material was dense to very dense, and brown, black, and white in color.   
 
The bedrock in the majority of the site is overlain with sandstone material classified as silty sand (USCS 
“SM”).  Other areas the bedrock is overlain with claystone/siltstone classified as dark brown sandy clay and 
reddish brown clayey sand (USCS “CL” and “SC”). 
 
Approximate depths to the granitic bedrock can be found in the following table.   
 

Borehole No. B1 B2 B3 B4 B5 B6 

Depth to Bedrock (ft) 3 2 1 >15 5 5 
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Laboratory Testing 
 
Laboratory moisture, density, sieve analysis, direct shear, expansion index, and sulfate, performed for a 
selected sample obtained from the boreholes.  The soil classification is in conformance with the Unified Soil 
Classifications System (USCS), as outlined in the Classification and Symbols Chart (Appendix B).  A 
graphical presentation of the test results is presented in Appendix C.   
 
Groundwater 
 
Groundwater study is not within the scope of this work. Groundwater was not encountered in our exploratory 
boring to a maximum depth of 15 feet below the ground surface.  Due to the elevation of the site with 
respect to natural drainage courses, regional ground water is not expected to be a significant factor during 
construction of the proposed project.  
 
Highest historical groundwater depths were researched using the State of California, Department of Water 
Resources and the USGS, National Water Information Systems and no pertinent information was available 
for the site.   
 
Please note that the potential for rain or irrigation water locally seeping through from adjacent elevated 
areas and showing up near grades cannot be precluded.  Our experience indicates that surface or near-
surface groundwater conditions can develop in areas where groundwater conditions did not exist prior to site 
development, especially in areas where a substantial increase in surface water infiltration results from 
landscape irrigation.  Fluctuations in perched and static water elevations are likely to occur in the future due 
to variations in precipitation, temperature, consumptive uses, and other factors including urbanization and 
development which were not present at the time our observations were made.  Mitigation for nuisance 
shallow seeps will be needed if encountered.  These mitigations may include subdrains, horizontal drains, 
toe drains, french drains, heel drains or other devices.  
 
Soil Type 
 
Highly weathered white sandstone:  Soil Type “C” 
Claystone/siltstone (sandy clay and clayey sand):  Soil Type “B” 
Granitic Bedrock:  Stable Rock 
 
Excavation Characteristics 
 
The subgrade soil appears to be moderately dense to dense and very firm with dense to very dense granitic 
bedrock.  Difficult excavation in bedrock may be encountered during rough grading, utility excavation, and 
foundation construction. 
 
Temporary Excavations 
 
General 
 
All excavations must comply with applicable local, state, and federal safety regulations including the 
current OSHA Excavation and Trench Safety Standards.  Construction site safety generally is the sole 
responsibility of the Contractor, who should also be solely responsible for the means, methods, and 
sequencing of construction operations.  
 
Safe Vertical Cut 
 
Temporary un-surcharged excavations of 4 feet high may be made at a vertical gradient for short period of 
time.  The overlaying sandstone may be highly weathered and could unravel or cave-in during excavations.  
Temporary un-surcharged excavations greater than 4 feet may be trimmed at 1.5H:1V gradient.   
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Exposed condition during construction should be verified by the project geotechnical engineer.  No 
excavations should take place without the direct supervision of the project geotechnical engineer.   
 
All applicable requirements of the California Construction and general Industry Safety Orders, the 
Occupational Safety and Health Act, and current amendments, and the Construction safety Act should be 
met.  Cuts should be observed during excavation by the project’s geotechnical consultant.  If potentially 
unstable soil conditions are encountered, modifications of slope ratios for temporary cuts may be required. 
 
Precaution for Excavations  
 
The Contractor should be aware that unsupported excavation depths should in no case exceed those 
specified in local, state, and/or federal safety regulations (e.g., OSHA Health and Safety Standards for 
Excavations, 29 CFR Part 1926, or successor regulations).  
 
Such regulations are strictly enforced and, if they are not followed, the Owner, Contractor, and/or 
earthwork and utility subcontractors could be liable for substantial penalties.  The contractor’s “responsible 
person”, as defined in 29 CFR Part 1926, should evaluate the soil exposed in the excavations as part of the 
contractor’s safety procedures.   
 
Sloping the sides of temporary excavations should be required beyond the recommended safe cut where 
trench/excavation is expected to be left open for a long time or where trench/excavation is along foundation 
or where adjacent utilities exist or public right-of-way.  Temporary excavation should not extend below a 
1H:1V plane extending beyond and down from the bottom of the existing utility lines or structures. 
 
Expansive Soil Characteristics 
 
Based on laboratory testing, the upper foundation soil is classified as low in expansion potential 
(EI<50).  This should be verified during construction to confirm the soil expansion potential.  
 
Soil Corrosivity 
 
Representative soil sample obtained from borehole cuttings was tested in the laboratory for soluble sulfate 
content.  Based on the results, sulfate concentration is about 450 ppm (0.045%) in the tested soil sample.  
Therefore we recommend Type II cement for all concrete in contact with earth material. 
 
Site Class 
 
It is our opinion that structures should be designed in accordance with the current seismic building code as 
determined by the structural engineer.  Considering the Spectral Response Acceleration at short period SDS 
> 0.50g (CBC Table 1613.5.6(1), and the Spectral Response Acceleration at one second period SD1 >0.20g 
(CBC Table 1613.5.6(2), the subject site is located in an estimated Site Class “D” as outlined in CBC Table 
1613.5.2.   
 
Ground Motion And Seismic Design Parameters: 
 
The peak ground acceleration (PGA) and 2013 CBC seismic design parameters are presented in Appendix 
D. 
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SUMMARY OF GEOLOGIC FINDINGS 
 
 
Introduction 
 
The I-5 Freeway cuts north-south through the region approximately 4 miles to the west. The town center of 
Oceanside is approximately in the same area.  The Orange County – San Diego County line runs NE-SW 
through the region approximately 20 miles to the northwest. 
 
See attached Figures 1 – 5 for location detail. 
 
The following graphics review the setting and geology.   
 
Topographic map, 1/100,000, 
Street Map, ~1/24000, 
Topographic Map, 1/6000, 
Regional Physiographic Map, 
Street Location, 
Street Level Photo, 
California Setting, 
Fault Activity Map, 
Regional Fault Map, 
Geologic Map, 
 
Regional Geologic Setting 
 
The project site is located in north San Diego County, a coastal part of the Peninsular Ranges Geomorphic 
Province of Southern California.  The province is generally thought of as characterized by belts of major 
northwest-southeast trending zones of faulting and high seismic activity.  See attached Geomorphic 
Province Map of California, Figure 6.   
 
Attached maps review the seismic setting of the property.  The Newport Inglewood-Rose Canyon Fault 
Zone is the closest of the major faults.  It is located a short distance off shore, approximately 2 miles 
southwest of the subject site.  This fault is one of the principal earthquake faults of California.  It is 
considered coextensive with the Rose Canyon Fault of the San Diego area.  This concept provides great 
extent to the discontinuity, represented by the overall zone of possible fault activity.  The magnitude 
potential of earthquakes generated by this fault is frequently given as seven (moment magnitude).  
However, this section of the fault zone has been determined inactive, see Figures 7-9. 
 
Prospective ground motion from earthquakes is reviewed for the site (Lat/Long input) by the Ground Motion 
Interpolator of the California Geological Survey.  The PGA for the site is 0.281g.  
 
Bedrock of the item area is generally granitic.   
 
Site Geology 
 
The subject property setting is the hillside country, south of Camp Pendleton in San Diego County.  The site 
is located east of the center of town and east of the I-5 Freeway.  See Figures 1 – 5 and Figure 10 for 
further detail.  The topographic setting of the property is terrain between the Coast Ranges of the area.  The 
native terrain is underlain by Cretaceous, granitic rock, see Figure 7.   
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Geologic Hazards  
 
Active faults  
 
The site is not located within an Alquist-Priolo Earthquake Fault Zone.  According to the California 
Department of Conservation, Fault Activity Map, the site is closely located to the Newport Inglewood-Rose 
Canyon Fault system.  The Fault Zone is located approximately 2 miles, offshore, southwest of the site.   
 
Ground Shaking 
 
Although there are no known active surface faults within or adjacent to the site that will significantly 
impact the project, the project is located in a region with active earthquakes and strong seismic motion of 
those earthquakes could affect the project.  The structures that are proposed to be constructed on the site 
will be required to meet and comply with all applicable city and State building codes to reduce seismic 
ground shaking at the site to less-than-significant. 
 
Surface Rupture Zones 
 
The site is not within a currently established Earthquake Fault Zone for surface fault rupture hazards.  
Therefore, the potential for surface rupture is very low.  It is probable that not all-active or potentially active 
faults in the region have been identified.  Furthermore, seismic potential of the smaller and less notable 
faults is not sufficiently developed for assignment of maximum magnitudes and associated levels of ground 
shaking that might occur at the site due to these faults. 
 
Tsunamis, Seiches  
 
A tsunami is a series of long period waves generated in the ocean by a sudden displacement of 
large volumes of water.  Causes of tsunamis include underwater earthquakes, volcanic eruptions, 
or offshore slope failures.  The first order driving force for locally generated tsunamis offshore 
southern California is expected to be tectonic deformation from large earthquakes (Legg, et al., 
2002).  According to the State of California, Tsunami Inundation Map, Oceanside Quadrangle, t he 
site is not located within a tsunami inundation area.   
 
A seiche is a run-up of water within a lake or embayment triggered by fault or landslide induced ground 
displacement.  The site is not located near a body of water.  Therefore, the potential of seiches affecting the 
site is considered very low. 
 
Slope Stability 
 
The existing slopes along the borders of Cannon Road and Mystra Way, are estimated at 2.5H:1V or flatter 
and as high as approximately eight feet.  These slopes are considered grossly stable.  No other slopes are 
proposed.   
 
Landslides 
 
The site and the surrounding properties are flat and not prone to slope instability hazards, such as 
landslides.  The project will not be impacted by a landslide or impact adjacent properties due to a project 
generated landslide. 
 
Liquefaction 
 
According to the City of Oceanside’s General Plan, the site is not located in an area prone to 
liquefaction.   
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CONCLUSIONS 
 
 

 Disturbed soil, fill, utility lines, irrigation lines, roots, and any deleterious materials would require 
removal from the proposed construction area.  Cleaning excavated bottoms from underground 
obstruction should be an important consideration.     

 

 Based on laboratory testing, the expansion potential of the near-surface soils at the site is expected to 
be low.  This would require verification for the building pad subsequent to completion of rough grading.   

 

 The use of shallow foundation appears feasible for the proposed construction. 
 

 The overall geologic situation of the item property is satisfactory for the use intended, providing are 
followed the recommendations of foundation design. 

 

 The site is expected to be subject to moderate to strong ground shaking from a regional seismic event 
within the projected life of the proposed structure.   
 

 No groundwater and/or seepage were encountered during our subsurface investigation.  However, the 
potential for rain or irrigation water moving through from adjacent and elevated areas cannot be 
precluded.  Our experience indicates that surface or near-surface groundwater conditions can develop 
in areas where groundwater conditions did not exist prior to site development, especially in areas where 
a substantial increase in surface water infiltration results from landscape irrigation.  We therefore 
recommend that local landscape irrigation and landscape irrigation from surrounding areas be kept to 
the minimum necessary to maintain plant vigor and that any leaking pipes/sprinklers, etc. should be 
promptly repaired.  We have no way of predicting depth to the groundwater which may fluctuate with 
seasonal changes and from one year to the next.  Subdrains, horizontal drains, French drains or other 
devices may be recommended in future for graded areas that exhibit nuisance seepage. 
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RECOMMENDATIONS 
 
Building Pad Preparation 
 
All grading should be performed in accordance with our General Earthwork and Grading Specifications 
presented in Appendix E except as modified within the text of this report.  All debris, abandoned utility lines, 
irrigation appurtenances, underground structures, deleterious materials, etc., should be removed and hauled 
offsite.  Cavities created during site clearance should be backfilled in a controlled manner.   
 
Any fill and loose soil should be traced and removed.  Removal may be extended deeper if loose soil is 
encountered in work areas.  Where possible, the lateral extent of excavated area should be at least 5 feet 
around all building pads. 
 
Subsequent to site clearance, proposed building pad areas should be overexcavated to a depth of at least 5 
feet to expose competent native soil.  Depth of overexcavation is taken from existing grade or proposed 
grade, whichever is deeper.   
 
After overexcavation, the exposed surfaces should be scarified to a depth of at least 12-inches, watered and 
recompacted to at least 90 percent of the maximum dry density, as determined by ASTM D1557 Test 
Method; prior to placement of fill.  Deeper overexcavation, especially to remove loose soils or deleterious 
material, may be required depending upon field observations of excavation bottom by the soil engineer or 
his representative.   
 
Compacted Fills/Imported Soils 
 
Any soil to be placed as fill, whether presently onsite or import, should be approved by the soil engineer or 
his representative prior to their placement.  All onsite soils to be used as fill should be cleansed of any roots, 
or other deleterious materials.   
 
All fills should be placed in 6- to -8 inch loose lifts, thoroughly watered, or aerated to near optimum moisture 
content, mixed and compacted to at least 90 percent relative compaction.  This is relative to the maximum 
dry density determined by ASTM D1557 Test Method.   
 
Any imported soils should be sandy (preferably USCS "SM" or "SW", and very low in expansion potential) 
and approved by the soil engineer.  The soil engineer or his representative should observe the placement of 
all fill and take sufficient tests to verify the moisture content and the uniformity and degree of compaction 
obtained. 
 
Conventional Shallow Foundation 
 
The use of shallow spread footings in firm native ground or compacted fill is feasible.  Recommended 
maximum allowable bearing value and minimum depth of footing for wood frame residential buildings is as 
follows.  
 

Structure Minimum Depth of Footing 
(below lowest firm grade and slab on grade) 

Maximum Allowable Soil 
Bearing Value 

One Story  12 in 1500 psf 

Two Story 18 in 2000 psf 

 

 Footing reinforcement should be determined by the structural engineer; however, minimum 
reinforcement should be at least two No. 4 reinforcing bars, top and bottom. 
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 Expansion potential of foundation soils should be verified subsequent to footing excavation and before 
placement of footing material.   

 

 The above recommended bearing value may be increased by one third for temporary (wind or seismic) 
loads.   

 
Resistance to lateral footing will be provided by passive earth pressure and base friction.  For footings 
bearing against compacted fill or firm native material, passive earth pressure may be considered to be 
developed at a rate of 243 psf per foot of depth to a maximum of 2000 psf.  Base friction may be computed 
at 0.39 times the normal load.  If passive earth pressure and friction are combined to provide required 
resistance to lateral forces, the value of the passive pressure should be reduced to two-thirds the value.   
 
Foundations should be designed by a qualified structural engineer.  Foundation design comes under the 
purview of the structural engineer.  These recommendations should not preclude more restrictive structural 
requirements.  The structural engineer should determine the actual footing sizes and reinforcement to resist 
vertical, horizontal, and uplift forces under static and seismic conditions.  Reinforcement and size 
recommendations presented in this report are considered the minimum necessary for the soil conditions 
present at foundation level and are not intended to supersede the design of the project structural engineer 
or criteria of the governing agencies for the project.   
 
Reinforcement and size recommendations presented in this report are considered the minimum necessary 
for the soil conditions present at foundation level and are not intended to supersede the design of the project 
structural engineer or criteria of the governing agencies for the project.   
 
Retaining Walls 
 
The following lateral earth pressures and soil parameters in conjunction with the above allowable soil 
bearing value for shallow foundation may be used for design of conventional retaining walls with free 
draining compacted backfills.   
 
If passive earth pressure and friction are combined to provide required resistance to lateral forces, the value 
of the passive pressure should be reduced to two-thirds the following recommendations. 
 
Active Earth Pressure with level backfill (Pa) 40 psf (EFP) drained, yielding 
At Rest Pressure (P0)    59 psf (EFP), drained, non-yielding (part of building wall) 
Passive Earth Pressure (Pp)   243 psf (EFP), drained, maximum of 2000 psf 

Horizontal Coefficient of Friction ()  0.39 

Unit Soil Weight (t)    120 pcf 

 
All retaining walls and block wall footings should be founded in competent or compacted soil.  We 
recommend drainage for retaining walls to be provided in accordance with the attached Plate 2.  Drainage 
pipes and ditches should be connected to an approved drainage device.  Maximum precautions should be 
taken when placing drainage materials and during backfilling.  Wall backfill should be properly compacted to 
at least 90 percent relative compaction.  Back-cut distance behind the top of wall should be at least 18 
inches or other practical distance to facilitate compaction.   
 
Total Settlement 
 
The foundation will be embedded into compacted fill.  Native soils below the fill possess relatively high 
strengths and will not be subject to significant stress increases from the foundations of the new structure.  
Therefore settlements are expected to be within tolerable limits.  Total long-term settlement between 
similarly loaded adjacent foundation systems should not exceed one inch.  The structures should be 
designed to tolerate a differential settlement on the order of 1/2 to 3/4-inch. 
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Interior Concrete Flatwork 
 
Interior slabs-on-grade may be at least four inches thick (5 inches for storage areas), reinforced with at least 
No 4 bars at 12-inches on-center both ways, properly centered in mid thickness of slabs.  Slab-on-grades 
should be underlain with four inches of sand.  If moisture intrusion is objectionable, the concrete slab should 
be provided by a 10-mil Visqueen moisture barrier placed and sealed over the sand.   
 
Slab-on-grade thickness and reinforcement should be evaluated by the structural engineer and designed in 
compliance with applicable codes.  Excess soils generated from foundation excavations should not be 
placed on any building pads without proper moisture and compaction.  All slab subgrades should be verified 
to be saturated to a depth of 12 inches prior to placement of slab building materials.  Moisture content 
should be tested in the field by the soil engineer.  Slabs subgrade should be kept moist and the surface 
should not be allowed to desiccate.   
 
The addition of fiber mesh in the concrete and careful control of water/cement ratios may lessen the 
potential for slab cracking.  In hot or windy weather, the contractor must take appropriate curing precautions 
after the placement of concrete.   
 
The use of mechanically compacted low slump concrete (not exceeding 4 inches at the time of placement) 
is recommended.  We recommend that a slipsheet (or equivalent) be utilized if grouted tiles or other crack 
sensitive flooring (such as marble tiles) is planned directly on concrete slabs.   
 
Site Drainage 
 
Positive drainage should be provided and maintained for the life of the project around the perimeter of all 
structures and all foundations toward streets or approved drainage devices to minimize water infiltrating into 
the underlying natural and engineered fill soils, and prevent erosion from slopes.  
 
In addition, finish subgrade adjacent to exterior footings should be sloped down (at least 2%) and away to 
facilitate surface drainage.  Roof drainage should be collected and directed away from foundations via 
nonerosive devices.  Water, either natural or by irrigation, should not be permitted to pond or saturate the 
foundation soils or slopes.   
 
Planter areas and large trees adjacent to the foundations are not recommended.  All planters should be 
provided with drainage devices.  Location of drainage device should be in accordance with the design civil 
engineers drainage and erosion control recommendations.   
 
The owner should be made aware of the potential problems, which may develop when drainage is altered 
through construction of walls and other devices.  Ponded water, leaking irrigation systems, over watering or 
other conditions which could lead to ground saturation should be avoided.  Surface and subsurface runoff 
from adjacent properties should be controlled.  Area drainage collection should be directed toward the 
existing street through approved drainage devices.  All drainage devices should be properly maintained. 
 
Slope Protection And Maintenance 
 
Proper slope protection and maintenance should help minimize erosion and improve the stability of the 
existing slopes.  As a minimum the slope maintenance guidelines presented in Appendix F should be 
followed.  Additional precautions are: 
 
1. Recommendations for slope planting should be provided by a qualified landscape architect.  GeoMat 

Testing Laboratories, Inc. strongly recommends that erosion control measures should be maintained. 
 

2. It is critical to provide periodic maintenance and repair of all slopes and drainage systems.  Surficial 
drainage system should be designed by the project civil engineer.  Drainage system inlets, outlets, and 
spillways should be periodically inspected and cleaned of soil and debris.  
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3. It is recommended that all project landscaping be provided with automatic sprinkler shutoffs in 

order to help prevent over-saturation of slope faces and help mitigate surficial slope instability 
problems. Leaks in the irrigation system should be fixed without delay. 

 
4. The slopes should be periodically inspected for evidence of cracking, erosion, and burrowing animals.  

Any problems should be repaired immediately. 
 
Trench Backfill 
 
All utility trenches and retaining wall backfills should be mechanically compacted to the minimum 
requirements of at least 90 percent relative compaction.  Onsite soils derived from trench excavations can 
be used as trench backfill except for deleterious materials.  Soils with sand equivalent greater than 30 may 
be utilized for pipe bedding and shading.  Pipe bedding should be required to provide uniform support for 
piping.  Excavated material from footing trenches should not be placed in slab-on-grade areas unless 
properly compacted and tested. 
 
Tentative Asphalt Pavement 
 
On the basis of classifications of onsite soils, an assumed Traffic Indices, and estimated R-value of 25, the 
minimum recommended pavement thickness is as follows: 
 

Location Traffic Index Minimum Recommended Pavement Section 

Auto Parking 4.0 2.5” AC over 5.0” Class 2 Base 

Delivery and Refuse 
Truck Drives 

5.0 2.5” AC over 7.5” Class 2 Base 

 
The upper twelve inches of pavement subgrade should be scarified, watered and compacted to at least 90 
percent of the maximum density as determined by ASTM D1557 test method.  Aggregate base should be 
compacted to at least 95 percent of the maximum density as determined by ASTM D1557 test method.   
 
Final pavement design recommendations should be based on laboratory test results of representative 
pavement subgrade soils upon the completion of rough grading. 
 
Tentative Concrete Pavement 
 
For auto stalls a 5.5 inch concrete is recommended.  For the driveway a 6.5 inches of concrete is 
recommended.  Pavement subgrade should be saturated to a depth of 12 inches and compacted to at least 
90 percent relative compaction.  Saturated subgrade should be tested for moisture by the soil engineer.   
 
Concrete pavement should be air entrained Portland Cement Concrete Pavement and must have a 
minimum 28-day flexural strength of 570 psi (compressive strength of approximately 4000 psi).  
 
No reinforcing is necessary.  Joint design and spacing should be in accordance with ACI recommendations. 
Construction joints should contain dowels or be tongue and grooved to provide load transfer. Tie bars are 
recommended on the joints adjacent to unsupported edges. Maximum joint spacing in feet should not 
exceed 2 to 3 times the thickness in inches. Joint sealing with a quality silicone sealer is recommended to 
prevent water from entering the subgrade allowing pumping and loss of support. 
 
Proper subgrade preparation and joint sealing will reduce (but not eliminate) the potential for slab 
movements (thus cracking) on native soils.  Frequent jointing will reduce uncontrolled cracking and increase 
the efficiency of aggregate interlock joint transfer. 
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Trash Enclosure 
 
The trash enclosure slab should consist of a minimum 4 inches concrete over a minimum 4 inches of 
compacted Class 2 aggregate base.  At a minimum, the trash enclosure slab should be reinforced with #4 
rebars (both ways) at 12-inch center-to-center spacing.  The required slab thickness and reinforcement 
should be designed by the project structural engineer.  Shrinkage control and construction joints should 
be considered by the trash enclosure slab designer. 
 
Based on our previous experience, there is a tendency for early pavement damage in front of the trash 
enclosure area, where heavy wheel loads are concentrated in the same location. To enhance the 
durability of this paved area and reduce maintenance costs, a concrete stress apron consisting of a 
minimum 8 inches concrete over a minimum 12 inches of compacted Class 2 aggregate base.  Concrete 
pavement should be air entrained Portland Cement Concrete Pavement and must have a minimum 28-day 
flexural strength of 570 psi (compressive strength of approximately 4000 psi).  At a minimum, the concrete 
apron pavement should be reinforced with #4 rebar (both ways) at 12-inch center-to-center spacing.  
Shrinkage control and construction joints should be considered by the PCC pavement designer. 
 
The apron should be installed to cover the front of the enclosure and extend out an additional 8 feet 
minimum from the enclosure opening. The aggregate base should be placed in thin lifts in a manner to 
prevent segregation; uniformly moisture conditioned to near optimum moisture content, and compacted to 
at least 95 percent relative compaction to provide a smooth, unyielding surface. The upper 12 inches of 
subgrade under the concrete stress apron should be saturated, tested for saturation, and re-compacted to 
at least 90 percent relative compaction. 
 
We Should be Retained for Plan Reviews 
 
The recommendations provided in this report are based on preliminary information and subsurface 
conditions as interpreted from limited exploratory trenches at the site.  We should be retained to review final 
grading and foundation plans to revise our conclusions and recommendations, as necessary.  Professional 
fees will apply for each review.   
 
Our conclusions and recommendations should also be reviewed and verified during site grading, and 
revised accordingly if exposed geotechnical conditions vary from our preliminary findings and 
interpretations. 
 
Additional Observation and/or Testing 
 
GeoMat Testing Laboratories, Inc. should observe and/or test at the following stages of construction. 
 
• During overexcavation and backfills.  
• Following footing excavation and prior to placement of footing materials. 
• During wetting of slab subgrade and prior to placement of slab materials. 
• During all trench and wall backfill. 
• When any unusual conditions are encountered. 
 
Final Report of Compaction During Grading 
 
A final report of compaction control should be prepared subsequent to the completion of grading. The report 
should include a summary of work performed, laboratory test results, and the results and locations of field 
density tests performed during grading. 
  



NWC of Cannon Road & Mystra Way Project No. 16081-01 
Oceanside, California June 16, 2016 
 

 

GeoMat Testing Laboratories, Inc.  Page  16 

 

GEOTECHNICAL RISK 
 
The concept of risk is an important aspect of the geotechnical evaluation.  The primary reason for this is that 
the analytical methods used to develop geotechnical recommendations do not comprise an exact science.  
The analytical tools which geotechnical engineers use are generally empirical and must be used in 
conjunction with engineering judgment and experience.  Therefore, the solutions and recommendations 
presented in the geotechnical evaluation should not be considered risk-free and, more importantly, are not a 
guarantee that the interaction between the soils and the proposed structure will perform as planned.   
 
The engineering recommendations presented in the preceding sections constitute GeoMat Testing 
Laboratories professional estimate of those measures that are necessary for the proposed structure to 
perform according to the proposed design based on the information generated and referenced during this 
evaluation, and GeoMat Testing Laboratories experience in working with these conditions. 
 

LIMITATION OF INVESTIGATION 
 
This report was prepared for the exclusive use of the owner and project team.  The use by others, or for the 
purposes other than intended, is at the user’s sole risk.  Our investigation was performed using the degree 
of care and skill ordinarily exercised, under similar circumstances, by reputable Geotechnical Engineers 
practicing in this or similar locations within the limitations of scope, schedule, and budget.  No other 
warranty, expressed or implied, is made as to the conclusions and professional advice included in this 
report. 
 
The field and laboratory test data are believed representative of the site; however, soil conditions can vary 
significantly.  As in most projects, conditions revealed during construction may be at variance with 
preliminary findings.  If this condition occurs, the possible variations must be evaluated by the Project 
Geotechnical Engineer and adjusted as required or alternate design recommended. 
 
This report is issued with the understanding that it is the responsibility of the owner, or his representative, to 
ensure that the information and recommendations contained herein are brought to the attention of the 
architect and engineer and incorporated into the plans, and the necessary steps are taken to see that the 
contractor and subcontractor carry out such recommendations in the field. 
 
This firm does not practice or consult in the field of safety engineering.  We do not direct the contractor's 
operations, and we cannot be responsible for other than our own personnel on the site; therefore, the safety 
of others is the responsibility of the contractor.  The contractor should notify the owner if he considers any of 
the recommended actions presented herein to be unsafe. 
 
The findings, conclusions, and recommendations presented herein are based on our understanding of the 
project and on subsurface conditions observed during our site work, and are valid as of the present date.  
However, changes in the conditions of a property can occur with the passage of time, whether they be due 
to natural processes or the works of man on this or adjacent properties.  In additions, changes in applicable 
or appropriate standards may occur, whether they result from legislation or the broadening of knowledge. 
 
The findings of this report are valid as of the present date.  However, changes in the conditions of a property 
can occur with the passage of time, whether they be due to natural processes or the works of man on this or 
adjacent properties.  In additions, changes in applicable or appropriate standards may occur, whether they 
result from legislation or the broadening of knowledge.     
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Coodinate

Date Time

BORHOLE LOG BH-2 Sheet
6/11/2016

Sampler

Drilling Rig

Date

Cal Mod. And SPT

Hollow Stem

Project

16081-01

Protea Senior Living

Protea Senior Living

Symbol

Hole 

Dept

h (ft)

Casing 

Depth (ft)

Casing Size 

(in)



1 OF 1

Type/Symbol

C

6/11/2016 None

Hammer Wt.

Hammer Fall
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%
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 D
e

n
si

ty
 (

p
cf

)

Te
st

0

1

2 S 7 12 12 24 9
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4 S 9 11 30 41

5 drills like well-graded sand with gravel

6

7

8

9
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13

14
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21
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23

24

The stratification lines represent the approximate boundary lines between soil and rock types.  In-situ, the transition may be gradual.

Practical Drilling Refusal @ 5'

SANTIAGO FORMATION (CL)

SANTIAGO FORMATION (SC)

dense

white sandstone with traces of brown clay drills like SC

GRANITIC BEDROCK (SW-SM)

VISUAL MATERIAL CLASSIFICATION AND REMARKS

Water Depth 

(ft)R

N
6

0
 

N
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e

(N
1
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e
 (
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)

Casing Split Spoon

I.D.

O.D.

Length

S

BlowsSoil Sample

Ring Sampler Cutting

Notes

Project No.

Client

Total Depth

Surface Elev.

Method

Hammer Type 140 lb

5'

 

CME 45

Location SWC of Cannon Road & Mystra Way, Oceanside, CA

Coodinate

Date

BORHOLE LOG BH-3 Sheet
6/11/2016

Sampler

Drilling Rig

Date

Cal Mod. And SPT

Hollow Stem

Project

16081-01

Protea Senior Living

Protea Senior Living

Symbol

Hole 

Dept

h (ft)

Casing 

Depth (ft)

Casing Size 

(in)

medium dense,    % Passing No. 200 Sieve = 24



1 OF 1

Type/Symbol

C

6/11/2016 None

Hammer Wt.

Hammer Fall
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3 R 32 34 38 47
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10 R 22 35 50/ 88 10 123

11 3"

12 very dense

13
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15 S 22 29 33 62
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23

24

The stratification lines represent the approximate boundary lines between soil and rock types.  In-situ, the transition may be gradual.

BORHOLE LOG BH-4 Sheet
6/11/2016

Sampler

Drilling Rig

Date

Cal Mod. And SPT

Hollow Stem

Project

16081-01

Protea Senior Living

Protea Senior Living

Symbol

Hole 

Dept

h (ft)

Casing 

Depth (ft)

Casing Size 

(in)

tops of large cobbles noted at existing subgrade elevation

Ring Sampler Cutting

Notes

Project No.

Client

Total Depth

Surface Elev.

Method

Hammer Type 140 lb

15'

 

CME 45

Location SWC of Cannon Road & Mystra Way, Oceanside, CA

Coodinate

Date Time
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n

 (
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)
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e
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w

 S
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e
 (

ft
)

Casing Split Spoon

I.D.

O.D.

Length

S

BlowsSoil Sample

VISUAL MATERIAL CLASSIFICATION AND REMARKS

Water Depth 

(ft)R

N
6

0
 

N
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u

e

(N
1

)6
0

% Passing No. 200 Sieve = 53

medium brown to reddish brown clayey sand

dense

very firm

SANTIAGO FORMATION (SC)

dark brown to dark reddish brown sandy clay

CLAYEY SAND (SC)

very dense

white sandstone with traces of brown clay drills like SC

sample disturbed, some brown clay in sample

SANTIAGO FORMATION (CL)

% Passing No. 200 Sieve = 34



1 OF 1

Type/Symbol

C

6/11/2016 None
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Hammer Fall
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5 S 32 38 49 87 GRANITIC BEDROCK (SW-SM)

6 very dense
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24

The stratification lines represent the approximate boundary lines between soil and rock types.  In-situ, the transition may be gradual.

Practical Drilling Refusal @ 6'

SANTIAGO FORMATION (CL)

SANTIAGO FORMATION (SC)

white sandstone with traces of brown clay drills like SC

reddish to medium brown sandy clay, very firm

VISUAL MATERIAL CLASSIFICATION AND REMARKS

Water Depth 

(ft)R
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)

Casing Split Spoon

I.D.

O.D.

Length

S

BlowsSoil Sample

Ring Sampler Cutting

Notes

Project No.

Client

Total Depth

Surface Elev.

Method

Hammer Type 140 lb

6'

 

CME 45

Location SWC of Cannon Road & Mystra Way, Oceanside, CA

Coodinate

Date

BORHOLE LOG BH-5 Sheet
6/11/2016

Sampler

Drilling Rig

Date

Cal Mod. And SPT

Hollow Stem

Project

16081-01

Protea Senior Living

Protea Senior Living

Symbol

Hole 

Dept

h (ft)

Casing 

Depth (ft)

Casing Size 

(in)

tops of large cobbles noted at existing subgrade elevation
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Type/Symbol

C

6/11/2016 None
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The stratification lines represent the approximate boundary lines between soil and rock types.  In-situ, the transition may be gradual.

Practical Drilling Refusal @ 6'

hard drilling at 2'

SANTIAGO FORMATION (SC)

white sandstone with traces of brown clay drills like SC

VISUAL MATERIAL CLASSIFICATION AND REMARKS

Water Depth 
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Casing Split Spoon
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O.D.

Length
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BlowsSoil Sample

Ring Sampler Cutting

Notes

Project No.

Client

Total Depth

Surface Elev.

Method

Hammer Type 140 lb
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CME 45

Location SWC of Cannon Road & Mystra Way, Oceanside, CA

Coodinate

Date

BORHOLE LOG BH-6 Sheet
6/11/2016

Sampler

Drilling Rig

Date

Cal Mod. And SPT

Hollow Stem

Project

16081-01

Protea Senior Living

Protea Senior Living

Symbol

Hole 

Dept

h (ft)

Casing 

Depth (ft)

Casing Size 

(in)

tops of large cobbles noted at existing subgrade elevation
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LABORATORY TESTING 
 
INTRODUCTION 
The contents of this appendix shall be integrated with the geotechnical engineering study of which it is a 
part. The data contained in this appendix shall not be used in whole or in part as a sole source for information 
or recommendations regarding the subject site.  Not all of the tests included in the following list have been 
performed on this project. 
 
LABORATORY ANALYSIS 
Laboratory tests were performed on selected driven ring or SPT and bulk soil samples to estimate engineering 
characteristics of the various earth materials encountered. Testing was performed in general accordance with 
ASTM Standards for Soil Testing. The results of the laboratory analyses are summarized in this Appendix. 
 
Laboratory Moisture and Density Determinations 
Moisture content and dry density determinations were performed on selected driven ring samples collected by 
California Ring Split Spoon Sampler (ASTM D1587) to evaluate the natural water content and dry density of the 
various soils encountered in accordance with ASTM D2216 and part of D2937. The results are presented on 
the respective drill-hole logs. 
 
Sieve Analysis and Hydrometer 
Laboratory sieve analysis and hydrometer were performed on selected bulk, driven ring, or split spoon samples 
collected to evaluate the grain size distribution of the various soils encountered in accordance with ASTM 
D422. The graphical results are presented in this Appendix. 
 
Atterberg Limits Tests 
Atterberg limits tests were performed on selected samples. Liquid and plastic limits were determined in 
accordance with standard test method ASTM D4318. The test results are shown on Plasticity Chart in this 
Appendix and may be also be listed on the respective drill-hole logs. 
 
Direct Shear Tests. 
Direct shear tests were performed on a selected driven ring sample to evaluate the shear strength of the 
earth materials. The tests were performed in accordance with standard test method ASTM D-3080. 
Summary plots of the direct shear data are presented in this Appendix.  Residual shear strength was obtained 
by re-shearing the samples. 
 
Compaction Tests 
Compaction tests were performed on selected samples of the onsite soils to assess their compaction 
characteristics. The tests were performed in accordance with ASTM D1557 and the results are presented in 
this Appendix. 
 
R-Value Tests 
R-value tests were performed on selected samples of surficial earth material. The test was performed in 
accordance with standard test method ASTM D2844 or CT-301 and test results is in this Appendix. 
 
Expansion Index Tests 
Expansion Index tests were performed on selected samples of the near-surface soils to estimate the 
expansion characteristics. The test was performed in general accordance with Uniform Building Code 
(UBC) Standard No. 29-2, Expansion Index Test Method. The results are presented in this Appendix. 
 
Soil Chemistry Tests/Corrosion Tests 
soil chemistry tests were performed on select samples to evaluate one or all of the following properties: 
resistivity (ASTM G57), pH (ASTM D1293), sulfate (Hach), and chloride (Hach). The results of the testing 
and opinion on corrosivity to pipe and concrete materials are summarized in the text. The laboratory output is 
presented in this Appendix. 
 
Odometer Consolidation-Swell Test 
This can be used to determine consolidation (ASTM D2435) and swelling (ASTM D4546) parameters. 
Consolidation tests were performed on samples, within the brass ring, to predict the soils behavior under 
a specific load. Porous stones are placed in contact with top and bottom of the samples to permit to allow the 
addition or release of water. Loads are applied in several increments and the results are recorded at 
selected time intervals. Samples are tested at field and increased moisture content. The results are plotted on 
the Consolidation Test Curve and the load at which the water is added is noted on the drawing. 



N.W.C. of Cannon Road Mystra Way

Oceanside, California

LABORATORY TEST RESULTS

Project No. 16081-01

June 13, 2016

Date : 06/11/16 D10 = 0.07 Classification % Gravel  

Sample #: D30 = 0.44 SW-SM, Well-graded Sand with Silt and Gravel 16.62%

Sample ID: B1 @ 5' D60 = 1.82 % Sand  

Source: SPT CC = 1.57 Specifications 72.38%

Project: Protea Senior Living CU = 26.74 custom specs 1 % Silt & Clay  

Location: NWC of Cannon Road & Mystra Way, Oceanside, CALiquid Limit= n/a 11.00%

Boring #: B1 Plastic Limit= n/a Fineness Modulus Sample Moisture

Depth: 5' Plasticity Index= n/a 3.27 3.2%

Coarse Actual Interpolated Fines Actual Interpolated

Section Cumulative Cumulative Section Cumulative Cumulative

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs

US Metric Passing Passing Max Min US Metric Passing Passing Max Min

6.00" 150.00 100.0% #4 4.750 83.4% 83.4%

4.00" 100.00 100.0% #8 2.360 69.4% 69.4%

3.00" 75.00 100.0% #10 2.000 63.1%

2.50" 63.00 100.0% #16 1.180 48.8% 48.8%

2.00" 50.00 100.0% #20 0.850 41.1%

1.75" 45.00 100.0% #30 0.600 35.3% 35.3%

1.50" 37.50 100.0% #40 0.425 29.4%

1.25" 31.50 100.0% #50 0.300 25.3% 25.3%

1.00" 25.00 100.0% 100.0% #60 0.250 22.5%

7/8" 22.40 100.0% #80 0.180 18.6%

3/4" 19.00 100.0% 100.0% #100 0.150 16.9% 16.9%

5/8" 16.00 98.5% #140 0.106 13.4%

1/2" 12.50 96.8% 96.8% #170 0.090 12.2%

3/8" 9.50 94.2% 94.2% #200 0.075 11.0% 11.0%

1/4" 6.30 86.9% #270 0.053

#4 4.75 83.4% 83.4%
Copyright Spears Engineering & Technical Services PS, 1996-2004
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GeoMat Testing Laboratories, Inc. Appendix C



N.W.C. of Cannon Road Mystra Way

Oceanside, California

LABORATORY TEST RESULTS

Project No. 16081-01

June 13, 2016

Date : 06/11/16 D10 = 0.03 Classification % Gravel  

Sample #: D30 = 0.10 SC, Clayey Sand 0.46%

Sample ID: B3 @ 2' D60 = 0.22 % Sand  

Source: SPT CC = 1.52 Specifications 76.09%

Project: Protea Senior Living CU = 6.79 custom specs 1 % Silt & Clay  

Location: NWC of Cannon Road & Mystra Way, Oceanside, CALiquid Limit= n/a 23.46%

Boring #: B3 Plastic Limit= n/a Fineness Modulus Sample Moisture

Depth: 2' Plasticity Index= n/a 0.89 8.5%

Coarse Actual Interpolated Fines Actual Interpolated

Section Cumulative Cumulative Section Cumulative Cumulative

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs

US Metric Passing Passing Max Min US Metric Passing Passing Max Min

6.00" 150.00 100.0% #4 4.750 99.5% 99.5%

4.00" 100.00 100.0% #8 2.360 98.6% 98.6%

3.00" 75.00 100.0% #10 2.000 97.9%

2.50" 63.00 100.0% #16 1.180 96.2% 96.2%

2.00" 50.00 100.0% #20 0.850 94.1%

1.75" 45.00 100.0% #30 0.600 92.6% 92.6%

1.50" 37.50 100.0% #40 0.425 87.1%

1.25" 31.50 100.0% #50 0.300 83.2% 83.2%

1.00" 25.00 100.0% 100.0% #60 0.250 69.2%

7/8" 22.40 100.0% #80 0.180 49.6%

3/4" 19.00 100.0% 100.0% #100 0.150 41.2% 41.2%

5/8" 16.00 100.0% #140 0.106 30.8%

1/2" 12.50 100.0% 100.0% #170 0.090 27.0%

3/8" 9.50 100.0% 100.0% #200 0.075 23.5% 23.5%

1/4" 6.30 99.7% #270 0.053

#4 4.75 99.5% 99.5%
Copyright Spears Engineering & Technical Services PS, 1996-2004
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N.W.C. of Cannon Road Mystra Way

Oceanside, California

LABORATORY TEST RESULTS

Project No. 16081-01

June 13, 2016

Date : 06/11/16 D10 = 0.01 Classification % Gravel  

Sample #: D30 = 0.04 #N/A 0.16%

Sample ID: B4 @ 7' D60 = 0.13 % Sand  

Source: Bulk CC = 1.01 Specifications 47.28%

Project: Protea Senior Living CU = 8.94 custom specs 1 % Silt & Clay  

Location: NWC of Cannon Road & Mystra Way, Oceanside, CALiquid Limit= n/a 52.55%

Boring #: B4 Plastic Limit= n/a Fineness Modulus Sample Moisture

Depth: 7' Plasticity Index= n/a 0.87 10.1%

Coarse Actual Interpolated Fines Actual Interpolated

Section Cumulative Cumulative Section Cumulative Cumulative

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs

US Metric Passing Passing Max Min US Metric Passing Passing Max Min

6.00" 150.00 100.0% #4 4.750 99.8% 99.8%

4.00" 100.00 100.0% #8 2.360 96.9% 96.9%

3.00" 75.00 100.0% #10 2.000 95.2%

2.50" 63.00 100.0% #16 1.180 91.4% 91.4%

2.00" 50.00 100.0% #20 0.850 87.7%

1.75" 45.00 100.0% #30 0.600 84.9% 84.9%

1.50" 37.50 100.0% #40 0.425 80.1%

1.25" 31.50 100.0% #50 0.300 76.7% 76.7%

1.00" 25.00 100.0% 100.0% #60 0.250 72.2%

7/8" 22.40 100.0% #80 0.180 65.9%

3/4" 19.00 100.0% 100.0% #100 0.150 63.2% 63.2%

5/8" 16.00 100.0% #140 0.106 56.9%

1/2" 12.50 100.0% 100.0% #170 0.090 54.7%

3/8" 9.50 100.0% 100.0% #200 0.075 52.6% 52.6%

1/4" 6.30 99.9% #270 0.053

#4 4.75 99.8% 99.8%
Copyright Spears Engineering & Technical Services PS, 1996-2004
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N.W.C. of Cannon Road Mystra Way

Oceanside, California

LABORATORY TEST RESULTS

Project No. 16081-01

June 13, 2016

Date : 06/11/16 D10 = 0.02 Classification % Gravel  

Sample #: D30 = 0.07 SC, Clayey Sand 0.23%

Sample ID: B4 @ 10' D60 = 0.57 % Sand  

Source: Cal Ring CC = 0.35 Specifications 66.03%

Project: Protea Senior Living CU = 25.86 custom specs 1 % Silt & Clay  

Location: NWC of Cannon Road & Mystra Way, Oceanside, CALiquid Limit= n/a 33.74%

Boring #: B4 Plastic Limit= n/a Fineness Modulus Sample Moisture

Depth: 10' Plasticity Index= n/a 1.77 10.4%

Coarse Actual Interpolated Fines Actual Interpolated

Section Cumulative Cumulative Section Cumulative Cumulative

Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent Specs Specs

US Metric Passing Passing Max Min US Metric Passing Passing Max Min

6.00" 150.00 100.0% #4 4.750 99.8% 99.8%

4.00" 100.00 100.0% #8 2.360 96.6% 96.6%

3.00" 75.00 100.0% #10 2.000 90.3%

2.50" 63.00 100.0% #16 1.180 76.0% 76.0%

2.00" 50.00 100.0% #20 0.850 67.4%

1.75" 45.00 100.0% #30 0.600 61.0% 61.0%

1.50" 37.50 100.0% #40 0.425 54.3%

1.25" 31.50 100.0% #50 0.300 49.5% 49.5%

1.00" 25.00 100.0% 100.0% #60 0.250 46.5%

7/8" 22.40 100.0% #80 0.180 42.3%

3/4" 19.00 100.0% 100.0% #100 0.150 40.5% 40.5%

5/8" 16.00 100.0% #140 0.106 36.5%

1/2" 12.50 100.0% 100.0% #170 0.090 35.1%

3/8" 9.50 100.0% 100.0% #200 0.075 33.7% 33.7%

1/4" 6.30 99.8% #270 0.053

#4 4.75 99.8% 99.8%
Copyright Spears Engineering & Technical Services PS, 1996-2004
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NWC Cannon Road Mystra Way

Oceanside, California

Project No. 16081-01

June 13, 2016

32.7 112

30.3 78B5 @ 3' White Sandstone SM Ultimate

B5 @ 3' SM PeakWhite Sandstone

DIRECT SHEAR TEST RESULTS

Sample Symbol Description
Soil Type 

[USCS]

Shear 

Strength

Friction Angle, 

φ [degrees]

Cohesion, c 

[psf]

ASTM  D-3080

Sample Moisture [%] Saturated Moisture [%] Dry Unit Weight [pcf]

12.9 24.5 103.6
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APN 249-070-011

Riverside, California

Project No. 16038-01

March 17, 2016
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B4 Bulk

Project Name:

Project No.:

Sample Compacted Moisture Compacted Dry Density Final Moisture Expansion Index

Classification of Potential Expansion of Soils 

Using Expansion Index, EI

Expansion Index, EI

Potential Expansion

Protea - Oceanside

16081-01 Expansion Index: ASTM D 4829

Expansion Classification

8.5% 110.9 17.5% 27 Low

0

0.05

0.1

0.15

0.2

0.25

0.3

0.1 1 10 100 1000 10000

%
 S

w
e

ll 

Time [min] 

GeoMat Testing Laboratories, Inc. Appendix C



9980 Indiana Avenue ● Suite 14 ● Riverside ● California ● 92503 ● Phone (951) 688-5400 ● Fax (951) 688-5200 
www.geomatlabs.com, contact: e-mail: geomatlabs@sbcglobal.net 

GeoMat Testing Laboratories, Inc. 

Soil Engineering, Environmental Engineering, Materials Testing, Geology  
 

SOLUBLE SULFATE AND CHLORIDE TEST RESULTS 
Project Name Protea Senior Living Test Date 6/13/2016 

Project No. 16081-01 Date Sampled 6/11/2016 

Project Location NWC Cannon Rd & Mystra Way, Oceanside, CA Sampled By AM 

Location in Structure B4 Bulk Sample Type Bulk 

Sampled Classification SC Tested By AM 

 

TESTING INFORMATION Sample weight before drying -- 

Sample weight after drying -- 

Sample Weight Passing No. 10 Sieve 100 grams 

 Moisture -- 
 

Location 
Mixing 
Ratio 

Dilution 
Factor 

Sulfate 
Reading 

(ppm) 

Sulfate 
Content 

 
Chloride 
Reading 

(ppm) 

Chloride 
Content 

 
pH 

(ppm) (%)  (ppm) (%)  

B4 3 2 75 450 0.045       

            

   Average    Average    Average  
 

ACI 318-05 Table 4.3.1 Requirements for Concrete Exposed to Sulfate-Containing Solutions 

Sulfate 
Exposure 

Water-Soluble 
Sulfate (SO4) 

In Soil, 
% by Mass 

Sulfate (SO4) 
In Water 

ppm 
Cement Type 

Maximum 
w/cm 

by Mass 

Minimum Design 
Compressive Strength 

fc, MPa (psi) 

Negligible < 0.10 < 150 No Special Type -- -- 

Moderate 
(see water) 

0.10 to 0.20 150 to 1500 

II 
IP(MS), IS(MS), 

P(MS), 
I(PM)(MS), 
I(SM)(MS) 

0.50 28 (4000) 

Severe 0.20 to 2.00 
1500 to 
10,000 

V 0.45 31 (4500) 

Very Severe > 2.00 >10,000 V + pozz 0.45 31 (4500) 
 

Caltrans classifies a site as corrosive to structural concrete as an area where soil and/or water contains >500pp chloride, >2000ppm sulfate, or has a 
pH <5.5.  A minimum resistivity of less than 1000 ohm-cm indicates the potential for corrosive environment requiring testing for the above criteria. 
 
The 2007 CBC Section 1904A references ACI 318 for material selection and mix design for reinforced concrete dependant on the onsite corrosion 
potential, soluble chloride content, and soluble sulfate content in soil 

 

Comments:Sec 4.3 of ACI 318 (2005) Soil environment is detrimental to concrete if it has soluble sulfate  

>1000ppm and/or pH<5.5.  Soil environment is corrosive to reinforcement and steel pipes if Chloride ion 

>500ppm or pH <4.0. 

 
 
 

 
 

Signature Date 
 
 

 
 

Print Name Title 

 

The information in this form is not intended for corrosion 
engineering design.  If corrosion is critical, a corrosion 
specialist should be contacted to provide further 
recommendations. 

http://www.geomatlabs.com/
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Design Maps Detailed Report

From Figure 22-1 [1]

From Figure 22-2 [2]

ASCE 7-10 Standard (33.1656°N, 117.2688°W)

Site Class D – “Stiff Soil”, Risk Category I/II/III

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal

spectral response acceleration. They have been converted from corresponding geometric

mean ground motions computed by the USGS by applying factors of 1.1 (to obtain SS) and

1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.

Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

SS = 1.048 g

S1 = 0.407 g

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or

the default has classified the site as Site Class D, based on the site soil properties in

accordance with Chapter 20.

Table 20.3–1 Site Classification

Site Class vS N or Nch su

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the

characteristics:

Plasticity index PI > 20,

Moisture content w ≥ 40%, and

Undrained shear strength su < 500 psf

F. Soils requiring site response

analysis in accordance with Section

21.1

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m²

Design Maps Detailed Report http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template...



Section 11.4.3 — Site Coefficients and Risk–Targeted Maximum Considered Earthquake

(MCER) Spectral Response Acceleration Parameters

Table 11.4–1: Site Coefficient Fa

Site Class Mapped MCE R Spectral Response Acceleration Parameter at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = D and SS = 1.048 g, Fa = 1.081

Table 11.4–2: Site Coefficient Fv

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = D and S1 = 0.407 g, Fv = 1.593

Design Maps Detailed Report http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template...



Equation (11.4–1):

Equation (11.4–2):

Equation (11.4–3):

Equation (11.4–4):

From Figure 22-12 [3]

SMS = FaSS = 1.081 x 1.048 = 1.133 g

SM1 = FvS1 = 1.593 x 0.407 = 0.649 g

Section 11.4.4 — Design Spectral Acceleration Parameters

SDS = ⅔ SMS = ⅔ x 1.133 = 0.755 g

SD1 = ⅔ SM1 = ⅔ x 0.649 = 0.432 g

Section 11.4.5 — Design Response Spectrum

TL = 8 seconds

Figure 11.4–1: Design Response Spectrum

Design Maps Detailed Report http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template...



Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response Spectrum

The MCER Response Spectrum is determined by multiplying the design response spectrum above by

1.5.

Design Maps Detailed Report http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template...



From Figure 22-7 [4]

Equation (11.8–1):

From Figure 22-17 [5]

From Figure 22-18 [6]

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic

Design Categories D through F

PGA = 0.398

PGAM = FPGAPGA = 1.102 x 0.398 = 0.438 g

Table 11.8–1: Site Coefficient FPGA

Site

Class

Mapped MCE Geometric Mean Peak Ground Acceleration, PGA

PGA ≤

0.10

PGA =

0.20

PGA =

0.30

PGA =

0.40

PGA ≥

0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of PGA

For Site Class = D and PGA = 0.398 g, FPGA = 1.102

Section 21.2.1.1 — Method 1 (from Chapter 21 – Site-Specific Ground Motion Procedures for

Seismic Design)

CRS = 0.996

CR1 = 1.046

Design Maps Detailed Report http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template...



Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

VALUE OF SDS

RISK CATEGORY

I or II III IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I and SDS = 0.755 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

VALUE OF SD1

RISK CATEGORY

I or II III IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I and SD1 = 0.432 g, Seismic Design Category = D

Note: When S1 is greater than or equal to 0.75g, the Seismic Design Category is E for

buildings in Risk Categories I, II, and III, and F for those in Risk Category IV, irrespective

of the above.

Seismic Design Category ≡ “the more severe design category in accordance with

Table 11.6-1 or 11.6-2” = D

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.
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GENERAL 
 
The guidelines contained herein and the standard details attached hereto represent this firm’s standard 
recommendation for grading and other associated operations on construction projects. These guidelines 
should be considered a portion of the project specifications. 
All plates attached hereto shall be considered as part of these guidelines. 
The Contractor should not vary from these guidelines without prior recommendation by the Geotechnical 
Consultant and the approval of the Client or his authorized representative. Recommendation by the 
Geotechnical Consultant and/or Client should not be considered to preclude requirements for the approval 
by the controlling agency prior to the execution of any changes. 
These Standard Grading Guidelines and Standard Details may be modified and/or superseded by 
recommendations contained in the text of the preliminary Geotechnical Report and/or subsequent reports. 
If disputes arise out of the interpretation of these grading guidelines or standard details, the Geotechnical 
Consultant shall provide the governing interpretation. 
 
DEFINITION OF TERMS 

 
ALLUVIUM 
Unconsolidated soil deposits resulting from flow of water, including sediments deposited in river beds, 
canyons, flood plains, lakes, fans and estuaries. 
AS-GRADED (AS-BUILT): The surface and subsurface conditions at completion of grading. 
BACKCUT: A temporary construction slope at the rear of earth retaining structures such as buttresses, shear 
keys, stabilization fills or retaining walls. 
BACKDRAIN: Generally a pipe and gravel or similar drainage system placed behind earth retaining 
structures such buttresses, stabilization fills, and retaining walls. 
BEDROCK: Relatively undisturbed formational rock, more or less solid, either at the surface or beneath 
superficial deposits of soil. 
BENCH: A relatively level step and near vertical rise excavated into sloping ground on which fill is to be 
placed. 
BORROW (Import): Any fill material hauled to the project site from off-site areas. 
BUTTRESS FILL::A fill mass, the configuration of which is designed by engineering calculations to retain 
slope conditions containing adverse geologic features. A buttress is generally specified by minimum key 
width and depth and by maximum backcut angle. A buttress normally contains a back-drainage system. 
CIVIL ENGINEER: The Registered Civil Engineer or consulting firm responsible for preparation of the 
grading plans, surveying and verifying as-graded topographic conditions. 
CLIENT: The Developer or his authorized representative who is chiefly in charge of the project. He shall 
have the responsibility of reviewing the findings and recommendations made by the Geotechnical 
Consultant and shall authorize the Contractor and/or other consultants to perform work and/or provide 
services. 
COLLUVIUM: Generally loose deposits usually found near the base of slopes and brought there chiefly by 
gravity through slow continuous downhill creep (also see Slope Wash). 
COMPACTION : Densification of man-placed fill by mechanical means. 
CONTRACTOR – A person or company under contract or otherwise retained by the Client to perform 
demolition, grading and other site improvements. 
DEBRIS: All products of clearing, grubbing, demolition, and contaminated soil materials unsuitable for reuse 
as compacted fill, and/or any other material so designated by the Geotechnical Consultant. 
ENGINEERING GEOLOGIST: A Geologist holding a valid certificate of registration in the specialty of 
Engineering Geology. 
ENGINEERED FILL: A fill of which the Geotechnical Consultant or his representative, during grading, has 
made sufficient tests to enable him to conclude that the fill has been placed in substantial compliance with 
the recommendations of the Geotechnical Consultant and the governing agency requirements. 
EROSION: The wearing away of ground surface as a result of the movement of wind, water, and/or ice. 
EXCAVATION: The mechanical removal of earth materials. 
EXISTING GRADE: The ground surface configuration prior to grading. 
FILL: Any deposits of soil, rock, soil-rock blends or other similar materials placed by man. 
FINISH GRADE: The ground surface configuration at which time the surface elevations conform to the 
approved plan. 
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GEOFABRIC: Any engineering textile utilized in geotechnical applications including subgrade stabilization 
and filtering. 
GEOLOGIST: A representative of the Geotechnical Consultant educated and trained in the field of geology. 
GEOTECHNICAL CONSULTANT: The Geotechnical Engineering and Engineering Geology consulting firm 
retained to provide technical services for the project. For the purpose of these specifications, observations by 
the Geotechnical Consultant include observations by the Soil Engineer, Geotechnical Engineer, Engineering 
Geologist and those performed by persons employed by and responsible to the Geotechnical Consultants. 
GEOTECHNICAL ENGINEER: A licensed Geotechnical Engineer or Civil Engineer who applies scientific 
methods, engineering principles and professional experience to the acquisition, interpretation and use of 
knowledge of materials of the earth’s crust for the evaluation of engineering problems. Geotechnical 
Engineering encompasses many of the engineering aspects of soil mechanics, rock mechanics, geology, 
geophysics, hydrology and related sciences. 
GRADING: Any operation consisting of excavation, filling or combinations thereof and associated operations. 
LANDSIDE DEBRIS: Material, generally porous and of low density, produced from instability of natural or 
man-made slopes. 
MAXIMUM DENSITY: Standard laboratory test for maximum dry unit weight. Unless otherwise specified, the 
maximum dry unity weight shall be determined in accordance with ASTM Method of Test D 1557-91. 
OPTIMUM MOISTURE – Soil moisture content at the test maximum density. 
RELATIVE COMPACTION: The degree of compaction (expressed as a percentage) of dry unit weight of a 
material as compared to the maximum dry unit weight of the material. 
ROUGH GRADE: The ground surface configuration at which time the surface elevations approximately 
conform to the approved plan. 
SITE: The particular parcel of land where grading is being performed. 
SHEAR KEY: Similar to buttress, however, it is generally constructed by excavating a slot within a natural 
slope, in order to stabilize the upper portion of the slope without grading encroaching into the lower portion of 
the slope. 
SLOPE: An inclined ground surface, the steepness of which is generally specified as a ration of 
horizontal:vertical (e.g., 2:1) 
SLOPE WASH: Soil and/or rock material that has been transported down a slope by action of gravity 
assisted by runoff water not confined by channels (also see Colluvium). 
SOIL: Naturally occurring deposits of sand, silt, clay, etc., or combinations  
thereof. 
SOIL ENGINEER: Licensed Geotechnical Engineer or Civil Engineer experienced in soil mechanics (also 
see Geotechnical Engineer). 
STABILIZATION FILL: A fill mass, the configuration of which is typically related to slope height and specified 
by the standards of practice for enhancing the stability of locally adverse conditions. A stabilization fill is 
normally specified by minimum key width and depth and by maximum backcut angle. A stabilization fill may 
or may not have a backdrainage system specified. 
SUBDRAIN: Generally a pipe and gravel or similar drainage system placed beneath a fill in the alignment of 
canyons or formed drainage channels. 
SLOUGH: Loose, non-compacted fill material generated during grading operations. 
TAILINGS: Non-engineered fill which accumulates on or adjacent to equipment haul-roads. 
TERRACE: Relatively level step constructed in the face of a graded slope surface for drainage control and 
maintenance purposes. 
TOPSOIL: The presumable fertile upper zone of soil, which is usually darker in color and loose. 
WINDROW: A string of large rocks buried within engineered fill in accordance with guidelines set forth by the 
Geotechnical Consultant. 
 
OBLIGATIONS OF PARTIES 

 
The Geotechnical Consultant should provide observation and testing services and should make evaluations 
in order to advise the Client on Geotechnical matters. The Geotechnical Consultant should report his 
findings and recommendations to the Client or his authorized representative. 
The client should be chiefly responsible for all aspects of the project. He or his authorized representative 
has the responsibility of reviewing the findings and recommendations of the Geotechnical Consultant. He 
shall authorize or cause to have authorized the Contractor and/or other consultants to perform work and/or 
provide services.   
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During grading the Client or his authorized representative should remain on-site or should remain 
reasonably accessible to all concerned parties in order to make decisions necessary to maintain the flow of 
the project. 
The Contractor should be responsible for the safety of the project and satisfactory completion of all grading 
and other associated operations on construction projects, including but not limited to, earthwork in 
accordance with the project plans, specifications and controlling agency requirements. During grading, the 
Contractor or his authorized representative should remain on-site. Overnight and on days off, the Contractor 
should remain accessible. 
 
SITE PREPARATION 

 
The Client, prior to any site preparation or grading, should arrange and attend a meeting among the 
Grading Contractor, the Design Engineer, the Geotechnical Consultant, representatives of the appropriate 
governing authorities as well as any other concerned parties. All parties should be given at least 48 hours 
notice. 
Clearing and grubbing should consist of the removal of vegetation such as brush, grass, woods, stumps, 
trees, roots of trees and otherwise deleterious natural materials from the areas to be graded. Clearing and 
grubbing should extend to the outside of all proposed excavation and fill areas. 
Demolition should include removal of buildings, structures, foundations, reservoirs, utilities (including 
underground pipelines, septic tanks, leach fields, seepage pits, cisterns, mining shafts, tunnels, etc.) and 
man-made surface and subsurface improvements from the areas to be graded. Demolition of utilities should 
include proper capping and/or re-routing pipelines at the project perimeter and cutoff and capping of wells in 
accordance with the requirements of the governing authorities and the recommendations of the 
Geotechnical Consultant at the time of the demolition. 
Trees, plants or man-made improvements not planned to be removed or demolished should be protected by 
the Contractor from damage or injury. 
Debris generated during clearing, grubbing and/or demolition operations should be wasted from areas to 
be graded and disposed off-site. Clearing, grubbing and demolition operations should be performed under 
the observation of the Geotechnical Consultant. 
The Client or Contractor should obtain the required approvals for the controlling authorities for the project 
prior, during and/or after demolition, site preparation and removals, etc. The appropriate approvals should be 
obtained prior to proceeding with grading operations. 
 
SITE PROTECTION 

 
Protection of the site during the period of grading should be the responsibility of the Contractor. Unless other 
provisions are made in writing and agreed upon among the concerned parties, completion of a portion of the 
project should not be considered to preclude that portion or adjacent areas from the requirements for site 
protection until such time as the entire project is complete as identified by the Geotechnical Consultant, the 
Client and the regulating agencies. 
The Contractor should be responsible for the stability of all temporary excavations. Recommendations by the 
Geotechnical Consultant pertaining to temporary excavations (e.g., backcuts) are made in consideration of 
stability of the completed project and therefore, should not be considered to preclude the responsibilities of 
the Contractor. Recommendations by the Geotechnical Consultant should not be considered to preclude 
more restrictive requirements by the regulating agencies. 
Precautions should be taken during the performance of site clearing, excavations and grading to protect the 
work site from flooding, ponding, or inundation by poor or improper surface drainage. Temporary provisions 
should be made during the rainy season to adequately direct surface drainage away from and off the work 
site. Where low areas can not be avoided, pumps should be kept on hand to continually remove water during 
periods of rainfall. 
During periods of rainfall, plastic sheeting should be kept reasonably accessible to prevent unprotected 
slopes from becoming saturated. Where necessary during periods of rainfall, the Contractor should install 
check-dams de-silting basins, rip-rap, sandbags or other devices or methods necessary to control erosion 
and provide safe conditions. 
During periods of rainfall, the Geotechnical Consultant should be kept informed by the Contractor as to the 
nature of remedial or preventative work being performed (e.g., pumping, placement of sandbags or plastic 
sheeting, other labor, dozing, etc.).  
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Following periods of rainfall, the Contractor should contact the Geotechnical Consultant and arrange a walk-
over of the site in order to visually assess rain related damage. The Geotechnical Consultant may also 
recommend excavations and testing in order to aid in his assessments. At the request of the Geotechnical 
Consultant, the Contractor shall make excavations in order to evaluate the extent of rain related damage. 
Rain-related damage should be considered to include, but may not be limited to, erosion, silting, 
saturation, swelling, structural distress and other adverse conditions identified by the Geotechnical 
Consultant. Soil adversely affected should be classified as Unsuitable Materials and should be subject to 
overexcavation and replaced with compacted fill or other remedial grading as recommended by the 
Geotechnical Consultant. 
Relatively level areas, where saturated soils and/or erosion gullies exist to depths greater then 1 foot, 
should be overexcavated to unaffected, competent material. Where less than 1 foot in depth, unsuitable 
materials may be processed in-place to achieve near optimum moisture conditions, then thoroughly 
recompacted in accordance with the applicable specifications. If the desired results are not achieved, the 
affected materials should be overexcavated then replaced in accordance with the applicable specifications. 
In slope areas, where saturated soil and/or erosion gullies exist to depths of greater than 1 foot, should be 
over-excavated to unaffected, competent material. Where affected materials exist to depths of 1 foot or 
less below proposed finished grade, remedial grading by moisture conditioning in-place, followed by 
thorough recompaction in accordance with the applicable grading guidelines herein may be attempted. If 
the desired results are not achieved, all affected materials should be overexcavated and replaced as 
compacted fill in accordance with the slope repair recommendations herein. As field conditions dictate, 
other slope repair procedures may be recommended by the Geotechnical Consultant. 
 
EXCAVATIONS 

 
UNSUITABLE MATERIALS:  
Materials which are unsuitable should be excavated under observation and recommendations of the 
Geotechnical Consultant. Unsuitable materials include, but may not be limited to dry, loose, soft, wet, organic 
compressible natural soils and fractured, weathered, soft, bedrock and nonengineered or otherwise 
deleterious fill materials. 
Materials identified by the Geotechnical Consultant as unsatisfactory due to its moisture conditions should 
be overexcavated, watered or dried, as needed, and thoroughly blended to uniform near optimum moisture 
condition (per Moisture guidelines presented herein) prior to placement as compacted fill. 
 
CUT SLOPES:  
Unless otherwise recommended by the Geotechnical Consultant and approved by the regulating agencies, 
permanent cut slopes should not be steeper than 2:1 (horizontal:vertical). 
If excavations for cut slopes expose loose, cohesionless, significantly fractured or otherwise suitable 
material, overexcavation and replacement of the unsuitable materials with a compacted stabilization fill 
should be accomplished as recommended by the Geotechnical Consultant. Unless otherwise specified by 
the Geotechnical Consultant, stabilization fill construction should conform to the requirements of the 
Standard Details. 
The Geotechnical Consultant should review cut slopes during excavation. The Geotechnical Consultant 
should be notified by the contractor prior to beginning slope excavations. 
If during the course of grading, adverse or potentially adverse geotechnical conditions are encountered 
which were not anticipated in the preliminary report, the Geotechnical Consultant should explore, analyze 
and make recommendations to treat these problems. 
When cuts slopes are made in the direction of the prevailing drainage, a non-erodible diversion swale (brow 
ditch) should be provided at the top-of-cut. 
 
PAD AREAS:  
All lot pad areas, including side yard terraces, above stabilization fills or buttresses should be over-
excavated to provide for a minimum of 3-feet (refer to Standard Details) of compacted fill over the entire 
pad area. Pad areas with both fill and cut materials exposed and pad areas containing both very shallow 
(less than 3-feet) and deeper fill should be over- thickness (refer to Standard Details).  
Cut areas exposing significantly varying material types should also be overexcavated to provide for at least 
a 3-foot thick compacted fill blanket. Geotechnical conditions may require greater depth of overexcavation. 
The actual depth should be delineated by the Geotechnical Consultant during grading.  
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For pad areas created above cut or natural slopes, positive drainage should be established away from the 
top-of-slope. This may be accomplished utilizing a berm and/or an appropriate pad gradient. A gradient in 
soil areas away from the top-of-slope of 2 percent or greater is recommended. 
 
COMPACTED FILL 
 
All fill materials should be compacted as specified below or by other methods specifically recommended by 
the Geotechnical Consultant. Unless otherwise specified, the minimum degree of compaction (relative 
compaction) should be 90 percent of the laboratory maximum density. 
 
PLACEMENT 
Prior to placement of compacted fill, the Contractor should request a review by the Geotechnical Consultant 
of the exposed ground surface. Unless otherwise recommended, the exposed ground surface should then 
be scarified (6-inches minimum), watered or dried as needed, thoroughly blended to achieve near optimum 
moisture conditions, then thoroughly compacted to a minimum of 90 percent of the maximum density. The 
review by the Geotechnical Consultants should not be considered to preclude requirements of inspection 
and approval by the governing agency. 
Compacted fill should be placed in thin horizontal lifts not exceeding 8-inches in loose thickness prior to 
compaction. Each lift should be watered or dried as needed, thoroughly blended to achieve near optimum 
moisture conditions then thoroughly compacted by mechanical methods to a minimum of 90 percent of 
laboratory maximum dry density. Each lift should be treated in a like manner until the desired finished 
grades are achieved. 
The Contractor should have suitable and sufficient mechanical compaction equipment and watering 
apparatus on the job site to handle the amount of fill being placed in consideration of moisture retention 
properties of the materials. If necessary, excavation equipment should be “shut down” temporarily in order 
to permit proper compaction of fills. Earth moving equipment should only be considered a supplement and 
not substituted for conventional compaction equipment. 
When placing fill in horizontal lifts adjacent to areas sloping steeper than 5:1 (horizontal:vertical), horizontal 
keys and vertical benches should be excavated into the adjacent slope area. Keying and benching should 
be sufficient to provide at least 6-foot wide benches and minimum of 4-feet of vertical bench height within 
the firm natural ground, firm bedrock or engineered compacted fill. No compacted fill should be placed in an 
area subsequent to keying and benching until the area has been reviewed by the Geotechnical Consultant. 
Material generated by the benching operation should be moved sufficiently away from the bench area to 
allow for the recommended review of the horizontal bench prior to placement of fill. Typical keying and 
benching details have been included within the accompanying Standard Details. 
Within a single fill area where grading procedures dictate two or more separate fills, temporary slopes (false 
slopes) may be created. When placing fill adjacent to a false slope, benching should be conducted in the 
same manner as above described. At least a 3-foot vertical bench should be established within the firm core 
of adjacent approved compacted fill prior to placement of additional fill. Benching should proceed in at least 
3-foot vertical increments until the desired finished grades are achieved. 
Fill should be tested for compliance with the recommended relative compaction and moisture conditions. 
Field density testing should conform to ASTM Method of Testing D 1556-64, D 2922-78 and/or D2937-71. 
Tests should be provided for about every 2 vertical feet or 1,000 cubic yards of fill placed. Actual test 
intervals may vary as field conditions dictate. Fill found not to be in conformance with the grading 
recommendations should be removed or otherwise handled as recommended by the Geotechnical 
Consultant. 
The Contractor should assist the Geotechnical Consultant and/or his representative by digging test pits for 
removal determinations and/or for testing compacted fill. 
As recommended by the Geotechnical Consultant, the Contractor should “shutdown” or remove any grading 
equipment from an area being tested. 
The Geotechnical Consultant should maintain a plan with estimated locations of field tests. Unless the client 
provides for actual surveying of test locations, by the Geotechnical Consultant should only be considered 
rough estimates and should not be utilized for the purpose of preparing cross sections showing test locations 
or in any case for the purpose of after-the-fact evaluating of the sequence of fill placement. 
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MOISTURE 
For field testing purposes, “near optimum” moisture will vary with material type and other factors including 
compaction procedures. “Near optimum” may be specifically recommended in Preliminary Investigation 
Reports and/or may be evaluated during grading. 
Prior to placement of additional compacted fill following an overnight or other grading delay, the exposed 
surface of previously compacted fill should be processed by scarification, watered or dried as needed, 
thoroughly blended to near-optimum moisture conditions, then recompacted to a minimum of 90 percent of 
laboratory maximum dry density. Where wet or other dry or other unsuitable materials exist to depths of 
greater than one foot, the unsuitable materials should be overexcavated. 
Following a period of flooding, rainfall or overwatering by other means, no additional fill should be placed 
until damage assessments have been made and remedial grading performed as described herein. 
 
FILL MATERIAL 
Excavated on-site materials which are acceptable to the Geotechnical Consultant may be utilized as 
compacted fill, provided trash, vegetation and other deleterious materials are removed prior to placement. 
Where import materials are required for use on-site, the Geotechnical Consultant should be notified at least 
72 hours in advance of importing, in order to sample and test materials from proposed borrow sites. No 
import materials should be delivered for use on-site without prior sampling and testing by Geotechnical 
Consultant. 
Where oversized rock or similar irreducible material is generated during grading, it is recommended, where 
practical, to waste such material off-site or on-site in areas designated as “nonstructural rock disposal 
areas”. Rock placed in disposal areas should be placed with sufficient fines to fill voids. The rock should be 
compacted in lifts to an unyielding condition. The disposal area should be covered with at least 3-feet of 
compacted fill, which is free of oversized material. The upper 3-feet should be placed in accordance with the 
guidelines for compacted fill herein. 
Rocks 3 inches in maximum dimension and smaller may be utilized within the compacted fill, provided they are 
placed in such a manner that nesting of the rock in avoided. Fill should be placed and thoroughly compacted 
over and around all rock. The amount of rock should not exceed 40 percent by dry weight passing the 

3
/4-inch 

sieve size. The 3-inch and 40 percent recommendations herein may vary as field conditions dictate. 
During the course of grading operations, rocks or similar irreducible materials greater than 3-inch maximum 
dimension (oversized material) may be generated. These rocks should not be placed within the compacted 
fill unless placed as recommended by the Geotechnical Consultant. 
Where rocks or similar irreducible materials of greater that 3-inches but less than 4-feet of maximum 
dimension are generated during grading, or otherwise desired to be placed within an engineered fill, special 
handling in accordance with the accompanying Standard Details is recommended. Rocks greater than 4 
feet should be broken down or disposed off-site. Rocks up to 4-feet maximum dimension should be placed 
below the upper 10-feet of any fill and should not be closer than 20-feet to any slope face. These 
recommendations could vary as locations of improvements dictate. Where practical, oversized material 
should not be placed below areas where structures of deep utilities are proposes. 
Oversized material should be placed in windrows on a clean, overexcavated or unyielding compacted fill or 
firm natural ground surface. Select native or imported granular soil (S.E. 30 or higher) should be placed 
and thoroughly flooded over and around all windrowed rock, such that voids are filled. Windrows of 
oversized material should be staggered so that successive strata of oversized material are not in the same 
vertical plane. 
It may be possible to dispose of individual larger rock as field conditions dictate and as recommended by 
the Geotechnical Consultant at time of placement. 
Material that is considered unsuitable by the Geotechnical Consultant should not be utilized in the 
compacted fill. 
During grading operations, placing and mixing the materials from the cut and/or borrow areas may result in 
soil mixtures which possess unique physical properties. Testing may be required of samples obtained 
directly from the fill areas in order to verify conformance with the specifications. Processing of these 
additional samples may take two or more working days. The Contractor may elect to move the operation to 
other areas within the project, or may continue placing compacted fill pending laboratory and field test 
results. Should he elect the second alternative, fill placed is done so at the Contractor’s risk. 
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Any fill placed in areas not previously reviewed and evaluated by the Geotechnical Consultant, and/or in 
other areas, without prior notification to the Geotechnical Consultant may require removal and 
recompaction at the Contractor’s expense. Determination of overexcavations should be made upon review 
of field conditions by the Geotechnical Consultant. 
 
FILL SLOPES 
Unless otherwise recommended by the Geotechnical Consultant and approved by the regulating agencies, 
permanent fill slopes should not be steeper than 2:1 (horizontal to vertical). 
Except as specifically recommended otherwise or as otherwise provided for in these grading guidelines 
(Reference Fill Materials), compacted fill slopes should be overbuilt and cut back to grade, exposing the 
firm, compacted fill inner core. The actual amount of overbuilding may vary as field conditions dictate. If the 
desired results are not achieved, the existing slopes should be overexcavated and reconstructed under the 
guidelines of the Geotechnical Consultant. The degree of overbuilding shall be increased until the desired 
compacted slope surface condition is achieved. Care should be taken by the Contractor to provide thorough 
mechanical compaction to the outer edge of the overbuilt slope surface. 
Although no construction procedure produces a slope free from risk of future movement, overfilling and 
cutting back of slope to a compacted inner core is, given no other constraints, the most desirable procedure. 
Other constraints, however, must often be considered. These constraints may include property line 
situations, access, the critical nature of the development, and cost. Where such constraints are identified, 
slope face compaction may be attempted by conventional construction procedures including backrolling 
techniques upon specific recommendations by the Geotechnical Consultant. 
As a second best alternative for slopes of 2:1 (horizontal to vertical) or flatter, slope construction may be 
attempted as outlined herein. Fill placement should proceed in thin lifts, (i.e., 6 to 8 inch loose thickness). 
Each lift should be moisture conditioned and thoroughly compacted. The desired moisture condition should 
be maintained and/or reestablished, where necessary, during the period between successive lifts. Selected 
lifts should be tested to ascertain that desired compaction is being achieved. Care should be taken to extend 
compactive effort to the outer edge of the slope. Each lift should extend horizontally to the desired finished 
slope surface or more as needed to ultimately establish desired grades. Grade during construction should 
not be allowed to roll off at the edge of the slope. It may be helpful to elevate slightly the outer edge of the 
slope. Slough resulting from the placement of individual lifts should not be allowed to drift down over 
previous lifts. At intervals not exceeding 4-feet in vertical slope height or the capability of available 
equipment, whichever is less, fill slopes should be thoroughly backrolled utilizing a conventional sheepsfoot-
type roller. Care should be taken to maintain the desired moisture conditions and/or reestablishing same as 
needed prior to backrolling. Upon achieving final grade, the slopes should again be moisture conditioned and 
thoroughly backrolled. The use of a side-boom roller will probably be necessary and vibratory methods are 
strongly recommended. Without delay, so as to avoid (if possible) further moisture conditioning, the slopes 
should then be grid-rolled to achieve a relatively smooth surface and uniformly compact condition. 
In order to monitor slope construction procedures, moisture and density tests will be taken at regular 
intervals. Failure to achieve the desired results will likely result in a recommendation by the Geotechnical 
Consultant to overexcavate the slope surfaces followed by reconstruction of the slopes utilizing overfilling 
and cutting back procedures and/or further attempt at the conventional backrolling approach. Other 
recommendations may also be provided which would be commensurate with field conditions. 
Where placement of fill above a natural slope or above a cut slope is proposed, the fill slope configuration as 
presented in the accompanying standard Details should be adopted. 
For pad areas above fill slopes, positive drainage should be established away from the top-of-slope. This 
may be accomplished utilizing a berm and pad gradients of at least 2-percent in soil area. 
 
OFF-SITE FILL 
Off-site fill should be treated in the same manner as recommended in these specifications for site 
preparation, excavation, drains, compaction, etc. 
Off-site canyon fill should be placed in preparation for future additional fill, as shown in the accompanying 
Standard Details. 
Off-site fill subdrains temporarily terminated (up canyon) should be surveyed for future relocation and 
connection. 
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DRAINAGE 

 
Canyon sub-drain systems specified by the Geotechnical Consultant should be installed in accordance with 
the Standard Details. 
Typical sub-drains for compacted fill buttresses, slope stabilization or sidehill masses, should be installed in 
accordance with the specifications of the accompanying Standard Details. 
Roof, pad and slope drainage should be directed away from slopes and areas of structures to suitable 
disposal areas via non-erodible devices (i.e., gutters, downspouts, concrete swales). 
For drainage over soil areas immediately away from structures (i.e., within 4-feet), a minimum of 4 percent 
gradient should be maintained. Pad drainage of at least 2 percent should be maintained over soil areas. Pad 
drainage may be reduced to at least 1 percent for projects where no slopes exist, either natural or man-
made, or greater than 10-feet in height and where no slopes are planned, either natural or man-made, 
steeper than 2:1 (horizontal to vertical slope ratio). 
Drainage patterns established at the time of fine grading should be maintained throughout the life of the 
project. Property owners should be made aware that altering drainage patterns can be detrimental to slope 
stability and foundation performance. 
 
STAKING 
 
In all fill areas, the fill should be compacted prior to the placement of the stakes. This particularly is 
important on fill slopes. Slope stakes should not be placed until the slope is thoroughly compacted 
(backrolled). If stakes must be placed prior to the completion of compaction procedures, it must be 
recognized that they will be removed and/or demolished at such time as compaction procedures resume. 
In order to allow for remedial grading operations, which could include overexcavations or slope stabilization, 
appropriate staking offsets should be provided. For finished slope and stabilization backcut areas, we 
recommend at least 10-feet setback from proposed toes and tops-of-cut. 
 
SLOPE MAINTENANCE LANDSCAPE PLANTS 
 
In order to enhance superficial slope stability, slope planting should be accomplished at the completion of 
grading. Slope planting should consist of deep-rooting vegetation requiring little watering. Plants native to 
the Southern California area and plants relative to native plants are generally desirable. Plants native to 
other semiarid and arid areas may also be appropriate. A Landscape Architect would be the best party to 
consult regarding actual types of plants and planting configuration. 
 
IRRIGATION 
Irrigation pipes should be anchored to slope faces, not placed in trenches excavated into slope faces. 
Slope irrigation should be minimized. If automatic timing devices are utilized on irrigation systems, 
provisions should be made for interrupting normal irrigation during periods of rainfall. 
Though not a requirement, consideration should be give to the installation of near-surface moisture 
monitoring control devices. Such devices can aid in the maintenance of relatively uniform and reasonably 
constant moisture conditions. 
Property owners should be made aware that overwatering of slopes is detrimental to slope stability. 
 
MAINTENANCE 
Periodic inspections of landscaped slope areas should be planned and appropriate measures should be 
taken to control weeds and enhance growth of the landscape plants. Some areas may require occasional 
replanting and/or reseeding. 
Terrace drains and downdrains should be periodically inspected and maintained free of debris. Damage to 
drainage improvements should be repaired immediately. 
Property owners should be made aware that burrowing animals can be detrimental to slope stability. A 
preventative program should be established to control burrowing animals. 
As a precautionary measure, plastic sheeting should be readily available, or kept on hand, to protect all 
slope areas from saturation by periods of heavy or prolonged rainfall. This measure is strongly 
recommended, beginning with the period of time prior to landscape planting. 
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REPAIRS 
If slope failures occur, the Geotechnical Consultant should be contacted for a field review of site conditions 
and development of recommendations for evaluation and repair. 
If slope failure occurs as a result of exposure to periods of heavy rainfall, the failure areas and currently 
unaffected areas should be covered with plastic sheeting to protect against additional saturation. 
In the accompanying Standard Details, appropriate repair procedures are illustrated for superficial slope 
failures (i.e., occurring typically within the outer 1 foot to 3 feet of a slope face). 
 
TRENCH BACKFILL 
 
Utility trench backfill should, unless otherwise recommended, be compacted by mechanical means. Unless 
otherwise recommended, the degree of compaction should be a minimum of 95 percent of the laboratory 
maximum density. 
Approved granular material (sand equivalent greater than 30) should be used to bed and backfill utilities to a 
depth of at least 1 foot over the pipe. This backfill should be uniformly watered, compacted and/or wheel-
rolled from the surface to a firm condition for pipe support. 
The remainder of the backfill shall be typical on-site soil or imported soil which should be placed in lifts not 
exceeding 8 inches in thickness, watered or aerated to at least 3 percent above the optimum moisture 
content, and mechanically compacted to at least 95 percent of maximum dry density (based on ASTM 
D1557). 
Backfill of exterior and interior trenches extending below a 1:1 projection from the outer edge of foundations 
should be mechanically compacted to a minimum of 95 percent of the laboratory maximum density. 
Within slab areas, but outside the influence of foundations, trenches up to 1 foot wide and 2 feet deep may 
be backfilled with sand and consolidated by uniformly watering or by mechanical means. If on-site materials 
are utilized, they should be wheel-rolled, tamped or otherwise compacted to a firm condition. For minor 
interior trenches, density testing may be deleted or spot testing may be elected if deemed necessary, based 
on review of back-fill operations during construction. 
If utility contractors indicate that it is undesirable to use compaction equipment in close proximity to a buried 
conduit, the Contractor may elect the utilization of light weight compaction equipment and/or shading of the 
conduit with clean, granular material, which should be thoroughly jetted in-place above the conduit, prior to 
initiating mechanical compaction procedures. Other methods of utility trench compaction may also be 
appropriate, upon review by the Geotechnical Consultant at the time of construction. 
In cases where clean granular materials are proposed for use in lieu of native materials or where flooding or 
jetting is proposed, the procedures should be considered subject to review by the Geotechnical Consultant. 
Clean Granular backfill and/or bedding are not recommended in slope areas unless provisions are made for 
a drainage system to mitigate the potential build-up of seepage forces. 
 
STATUS OF GRADING 
 
Prior to proceeding with any grading operation, the Geotechnical Consultant should be notified at least two 
working days in advance in order to schedule the necessary observation and testing services. 
Prior to any significant expansion of cut back in the grading operation, the Geotechnical Consultant should 
be provided with adequate notice (i.e., two days) in order to make appropriate adjustments in observation 
and testing services. 
Following completion of grading operations and/or between phases of a grading operation, the Geotechnical 
Consultant should be provided with at least two working days notice in advance of commencement of 
additional grading operations. 
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SLOPE MAINTENANCE GUIDELINES  

 
Hillside lots in general, and hillside slopes in particular, need 
maintenance to continue to function and retain their value.  Many 
homeowners are unaware of this and allow deterioration of their 
property.  In addition to his own property, the homeowner may be 
subject to liability for damage occurring to neighboring properties as 
a result of his negligence.  It is therefore important to familiarize 
homeowners with some guidelines for maintenance of their 
properties and make them aware of the importance of maintenance. 
 
Nature slowly wears away land, but human activities such as 
construction increase the rate of erosion 200, even 2,000 times that 
amount.  When we remove vegetation or other objects that hold soil 
in place, we expose it to the action of wind and water, and increase 
its chance of eroding. 
 
The following guidelines are provided for the protection of the 
homeowner’s investment, and should be employed throughout the 
year. 

(a) Care should be taken that slopes, terraces, berms (ridges at 
crown of slopes), and proper lot drainage are not disturbed.  
Surface drainage should be conducted from the rear yard to 
the street by a graded swale through the sideyard, or 
alternative approved devices. 

(b) In general, roof and yard runoff should be conducted to either 
the street or storm drain by nonerosive devices such as 
sidewalks, drainage pipes, ground gutters, and driveways.  
Drainage systems should not be altered without expert 
consultation. 

(c) All drains should be kept cleaned and unclogged, including 
gutters and downspouts.  Terrace drains or gunite ditches 
should be kept free of debris to allow proper drainage.  During 
heavy rain periods, performance of the drainage system should 
be inspected.  Problems, such as gullying and ponding, if 
observed, should be corrected as soon as possible. 

(d) Any leakage from pools, waterlines, etc. or bypassing of drains 
should be repaired as soon as possible. 

(e) Animal burrows should be filled since they may cause diversion 
of surface runoff, promote accelerated erosion, and even 
trigger shallow soil failures. 

(f) Slopes should not be altered without expert consultation.  
Whenever a homeowner plans a significant topographic 
modification of the lot or slope, a qualified geotechnical 
consultant should be contacted. 

(g) If plans for modification of cut, fill, or natural slopes within a 
property are considered, an engineering geologist should be 
consulted.  Any oversteepening may result in a need for  

expensive retaining devices.  Undercutting of the bottom of a 
slope might possibly lead to slope instability or failure and 
should not be undertaken without expert consultation. 

(h) If unusual racking, settling, or earth slippage occurs on the 
property, the homeowner should consult a qualified soil 
engineer or an engineering geologist immediately. 

(i) The most common causes of slope erosion and shallow slope 
failures are as follows: 

 Gross negligent of the care and maintenance of the 
slopes and drainage devices. 

 Inadequate and/or improper planting.  (Barren areas 
should be replanted as soon as possible.) 

 Excessive or insufficient irrigation or diversion of runoff 
over the slope. 

 Foot traffic on slopes destroying vegetation and exposing 
soil to erosion potential. 

(j) Homeowners should not let conditions on their property create 
a problem for their neighbors.  Cooperation with neighbors 
could prevent problems; also increase the aesthetic 
attractiveness of the property. 

 

WINTER ALERT 
 
It is especially important to “winterize” your property by mid-
September. Don’t wait until spring to put in landscaping.  You need 
winter protection.  Final landscaping can be done later.  Inexpensive 
measures installed by mid-September will give you protection 
quickly that will last all during the wet season. 
 
 Check before storms to see that drains, gutters, downspouts, 

and ditches are not clogged by leaves and rubble. 
 
 Check after major storms to be sure drains are clear and 

vegetation is holding on slopes.  Repair as necessary. 
 
 Spot seed any bare areas.  Broadcast seeds or use a 

mechanical seeder.  A typical slope or bare areas can be done 
in less than an hour. 

 
 Give seeds a boost with fertilizer. 
 
 Mulch if you can, with grass clippings and leaves, bark chips or 

straw. 
 
 Use netting to hold soil and seeds on steep slopes. 
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 Check with your landscape architect or local nursery for advice. 
 
 Prepare berms and ditches to drain surface runoff water away 

from problem areas such as steep, bare slopes. 
 
 Prepare base areas on slopes for seeding by raking the 

surface to loosen and roughen soil so it will hold seeds. 
 

CONSTRUCTION 
 
 Plan construction activities during spring and summer, so that 

erosion control measures can be in place when the rain comes. 
 
 Examine your site carefully before building.  Be aware of the 

slope, drainage patterns and soil types.  Proper site design will 
help you avoid expensive stabilization work. 

 
 Preserve existing vegetation as much as possible.  Vegetation 

will naturally curb erosion, improve the appearance and value 
of your property, and reduce the cost of landscaping later. 

 
 Use fencing to protect plants from fill material and traffic.  If you 

have to pave near trees, do so with permeable asphalt or 
porous paving blocks. 

 
 Minimize the length and steepness of slopes by benching, 

terracing, or constructing diversion structures.  Landscape 
benched areas to stabilize the slope and improve its 
appearance. 

 
 As soon as possible after grading a site, plant vegetation on all 

areas that are not to be paved or otherwise covered. 

 
TEMPORARY MEASURES TO STABILIZE THE SOIL 

 
Grass provides the cheapest and most effective short-term erosion 
control.  It grows quickly and covers the ground completely.  To find 
the best seed mixtures and plants for your area, check with your 
local landscape architect, local nursery, or the U.S. Department of 
Agriculture Soil Conservation Service.  Mulches hold soil moisture 
and provide ground protection from rain drainage.  They also 
provide a favorable environment for starting and growing plants.  
Easy-to-obtain mulches are grass clippings, leaves, sawdust, bark 
chips, and straw. 
 
Straw mulch is nearly 100 percent effective when held in place by 
spraying with an organic glue or wood fiber (tackifiers), by punching 
it into the soil with a shovel or roller, or by tacking a netting over it. 
 
Commercial applications of wood fibers combined with various 
seeds and fertilizers (hydraulic mulching) are effective in stabilizing 
sloped areas.  Hydraulic mulching with a tackifier should be done in 
two separate applications; the first composed of seed fertilizer and 
half the mulch, the second composed of the remaining mulch and 
tackifier.  Commercial hydraulic mulch applicators – who also 

provide other erosion control services – are listed under 
“landscaping” in the phone book. 
 
Mats of excelsior, jute netting, and plastic sheets can be effective 
temporary covers, but they must be in contact with the soil and 
fastened securely to work effectively. 
 
Roof drainage can be collected in barrels or storage containers or 
touted into lawns, planter boxes, and gardens.  Be sure to cover 
stored water so you don’t collect mosquitoes.  Excessive runoff 
should be directed away from your house.  Too much water can 
damage tress and make foundations unstable. 
 

STRUCTURAL RUNOFF CONTROLS 
 
 
Even with proper timing and planting, you may need to protect 
disturbed areas from rainfall until the plants have time to establish 
themselves.  Or you may need permanent ways to transport water 
across your property so that it doesn’t cause erosion. 
 
To keep water from carrying soil from your site and dumping it into 
nearby lots, streets, streams and channels, you need ways to 
reduce its volume and speed.  Some examples of what you might 
use are: 
 
 Riprap (rock lining) – to protect channel banks from erosive 

water flow. 
 
 Sediment trap – to stop runoff carrying sediment and trap the 

sediment. 
 
 Storm drain outlet protection – to reduce the speed of water 

flowing from a pipe onto open ground or into a natural channel. 
 
 Diversion dike or perimeter dike – to divert excess water to 

places where it can be disposed of properly. 
 
 Straw bale dike – to stop and detain sediment from small-

unprotected areas (a short-term measure). 
 
 Perimeter swale – to divert runoff from a disturbed area or to 

contain runoff within a disturbed area. 
 
 Grade stabilization structure – to carry concentrated runoff 

down a slope. 
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1.0 INTRODUCTION 
 
1.1 Purpose 

 
The purpose of this Geotechnical Evaluation is to provide preliminary geotechnical information to Protea 
Senior Living Oceanside, LLC (“Client”) regarding the subject property in the City of Oceanside, San Diego 
County, California.  The information gathered in this evaluation is intended to provide the Client with an 
understanding of the physical conditions of site-specific subsurface soils, groundwater, and the regional 
geologic setting which could affect the cost or design of the proposed development at the property 
(Figure 1 -Site Vicinity Map, Figure 2-Aerial Site Map). 
 
This Geotechnical Evaluation has been conducted in general accordance with accepted geotechnical 
engineering principles and in general conformance with the approved proposal and cost estimate for the 
project by EEI, dated September 27, 2018. 
 
EEI conducted onsite field exploration on October 9, 2018, that included drilling and sampling of thirteen 
(13) hollow-stem auger geotechnical borings for the proposed development at the subject property.  We 
conducted two (2) percolation tests in conjunction with our field exploration.  This Geotechnical 
Evaluation has been prepared for the sole use of Protea Senior Living Oceanside, LLC.  Other parties, 
without the express written consent of EEI and Protea Senior Living Oceanside, LLC should not rely upon 
this Geotechnical Evaluation. 
 
1.2 Project Description 
 
Based on information provided by the Client (a site layout plan titled “Oceanside Senior Living: Site Plan” 
by Irwin Partners Architects, 2018), we understand that development of the subject property will consist 
of a new senior living facilities including 102 studio, one bedroom, and two bedroom apartments, a 
pool/spa area, lounge/sports bar, theater, patio spaces, dining room, gym, administrative buildings, 
paved parking and drive areas, a storm-water detention basin, and other related improvements.  No 
other information is known at this time. 
 
No detailed grading plans were provided to EEI at the time of our preparation of this report; however, 
grading is anticipated to include cuts and fills of less than 5 feet across the subject property (exclusive of 
remedial grading).  No foundation plans were provided to EEI at the time of report preparation; 
however, foundation loads are assumed to be typical for the type of construction. 
 
1.3 Scope of Services 
 
The scope of our services included: 
 

• A review of readily available data pertinent to the subject property, including published and 
unpublished geologic reports/maps, and soils data for the area (References). 
 

• Conducting a geotechnical reconnaissance of the subject property and nearby vicinity. 
 

• Coordination with Underground Service Alert (USA) to identify the presence of underground 
utilities for clearance of proposed boring locations. 
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• Drilling and logging of thirteen (13) small diameter exploratory borings in readily accessible 
areas of the subject property to depths of approximately 6 feet to 17.5 feet below the ground 
surface (bgs), including conducting percolation testing at two (2) of the boring locations.  The 
approximate locations of each of our borings and percolation tests are presented on Figure 3 
(Geotechnical Map). 
 

• An evaluation of seismicity and geologic hazards including an evaluation of faulting and 
liquefaction potential.  
 

• Completion of laboratory testing of representative earth materials encountered onsite to 
ascertain their pertinent soils engineering properties, including corrosion potential 
(Appendix B). 
 

• The preparation of this report which presents our preliminary findings, conclusions, and 
recommendations. 

 
 
2.0 BACKGROUND 
 
2.1 Subject Property Description 
 

Based on the information provided by Client and a review of the GoogleEarth® online imagery, the 
overall subject property is located at 4500 Cannon Rd.; north of the intersection between Cannon Rd. 
and Mystra Dr. in the City of Oceanside, San Diego County, California.  The property comprises roughly 
6.3-acres and is identified by the Assessor’s Parcel Number (APN) is 169-562-01-00.  The southern part 
of the property is currently under development as Phase I of the Ocean Hills Senior Living Facility, and 
northern part of the property, which is the subject site of this report, is currently undeveloped, and is 
being currently being used as storage for heavy equipment and construction supplies.  The property is 
bordered by Cannon Rd. to the southeast; Mystra Dr. to the west, and single-family residential 
developments to the north and east.   
 

The center of the subject property is approximately situated at 33.1662° north latitude and 117.2690° 
west longitude (GoogleEarth®, 2018).   
 

2.2 Topography 
 

The subject property is located in the 7.5-minute San Luis Rey quadrangle.  The property is relatively flat 
lying and the elevation is approximately 385 feet above sea level (USGS, 2018).  
 
 

3.0 FIELD EXPLORATION, SUBSURFACE CONDITIONS AND LABORATORY TESTING 
 

3.1 Field Exploration 
 

Field work for our Geotechnical Evaluation was conducted on October 9, 2018.  A total of thirteen (13) 
hollow-stem auger borings were advanced at the subject property in readily accessible areas.  Boring 
depths ranged from approximately 6 to 17.5 feet bgs and were logged under the supervision of a 
Registered Professional Engineer and Certified Engineering Geologist at EEI.  Refusal occurred in all of 
the borings.  The approximate locations of the borings are shown on Figure 3.   
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A truck mounted CME-55 hollow-stem auger (HSA) drill rig was used to advance borings B-1/P-1 through 
B-13.  Blow count (N) values were determined utilizing a 140-pound hammer, falling 30-inches onto a 
Standard Penetration Test (SPT) split-spoon sampler and a Modified California split-tube sampler.  
 

The blows per 6-inch increment required to advance the 18-inch long SPT and 18-inch long Modified 
California split-tube samplers were measured at various depth intervals (varying between 2 to 10 feet), 
or at changes in lithology, recorded on the boring logs, and are presented in Appendix A (Soil 
Classification Chart and Boring Logs).  Energy-corrected SPT N60 values are also presented on the borings 
logs. 
 

Relatively “undisturbed” samples were collected in a 2.42-inch (inside diameter) California Modified 
split-tube sampler for visual examination and laboratory testing.  The soils were classified in accordance 
with the Unified Soil Classification System (ASTM, 2015).  Representative bulk samples were also 
collected for appropriate laboratory testing.  
 

3.2 Laboratory Testing  
 

Selected samples obtained from our borings were tested to evaluate pertinent soil classification and 
engineering properties and enable development of geotechnical conclusions and recommendations.  
The laboratory tests consisted of: 
 

• Moisture Content and Dry Density 
• Expansion Index 
• Maximum Dry Density and Optimum Moisture 
• Direct Shear 
• R-Value 
• Corrosivity 

 

The results of the laboratory tests, and brief explanations of test procedures, are presented in 
Appendix B.  It should be understood that the results provided in Appendix B are based upon pre-
development conditions.  Verification testing is recommended at the conclusion of grading on samples 
collected at or near finish grade. 
 
 

4.0 GEOLOGIC SETTING AND SUBSURFACE CONDITIONS 
 

4.1 Geologic Setting 

 

Regionally, the subject property lies within the Peninsular Ranges Geomorphic Province of southern 
California.  This province consists of a series of ranges separated by northwest trending valleys; sub 
parallel to branches of the San Andreas Fault (CGS, 2002).  The Peninsular Ranges geomorphic province, 
one of the largest geomorphic units in western North America, extends from the Transverse Ranges 
geomorphic province and the Los Angeles Basin, south to Baja California.  It is bound on the west by the 
Pacific Ocean, on the south by the Gulf of California and on the east by the Colorado Desert Province. 
The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks (CGS, 2002). 
Major fault zones and subordinate fault zones found in the Peninsular Ranges Province typically trend in 
a northwest-southeast direction.  
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Regional geologic maps of the subject property and vicinity (Kennedy & Tan, 2007) indicate the property 
is underlain by sedimentary units consisting of sandstone, siltstone, claystone, and conglomerate of the 
Eocene Santiago Formation, and weathered to un-weathered Cretaceous Granitic rocks (map symbols Ts 
and Kg, respectively).  Undocumented artificial fill is also anticipated to overlie the bedrock units across 
the subject property.  
 
4.2 Subsurface Conditions 
 
The subsurface materials encountered in our exploratory borings consisted of fill, alluvium, sedimentary 
formational deposits and granitic materials.  A brief description of the subsurface conditions 
encountered is provided in the following section.  Detailed descriptions of the subsurface conditions are 
provided on the boring logs included in Appendix A. 
 
Undocumented Fill – Fill was encountered in all of our exploratory borings.  The fill consisted of tan to 
brown to reddish brown silty sand, silty clay, clay, and sandy silt.  Fragments of Santiago Formation 
siltstone and sandstone were encountered, and smaller fragments of granitics and claystone are 
common.  These materials were observed to be typically damp to slightly moist and medium dense/stiff 
at the time of our subsurface exploration.  The depth of fill is variable and generally ranged from 
approximately 4 to 11 feet bgs.  We are not aware of any documentation of the fill placement. 
Therefore, the fill is considered undocumented and subject to removal and recompaction. 
 
Quaternary-aged Alluvium – Quaternary-aged Alluvial deposits were encountered in exploratory 
borings B-6, B-9, B-11, B-12, and B-13 underlying the fill to maximum depths of approximately 13 feet 
bgs.  These alluvial deposits consist of silty and clayey sand, sandy silt and gravelly sand to sandy gravel.  
The alluvial deposits are dark brown to black in color and contain roots and minor organic material.  
These materials were observed to be typically moist to wet and stiff/loose to medium dense at the time 
of our subsurface exploration.  
 
Eocene Santiago Formation – The Eocene aged Santiago Formation was encountered in exploratory 
borings B-7 and B-9, underlying Fill/Alluvium at a depth of 9.5 to 13 feet bgs.  The Santiago Formation 
consists of grayish-brown to reddish-brown claystone that has common orange-red oxidized streaks, 
and some gravel.  The claystone excavates to clay, and was damp to moist and medium stiff to stiff at 
the time of our subsurface exploration.  
 
Cretaceous Decomposed Granitics – Cretaceous aged granitic bedrock underlies the site and was 
encountered in exploratory borings B-1, B-2, B-3, B-4, B-5, B-6, B-8, B-11, and B-13 underlying fill and 
alluvium at depths of approximately 4 to 11 feet bgs.  The granitics are reddish brown to dark brown 
mottled, and oxidized.  The granitics were damp and very dense at the time of our subsurface 
exploration.  Refusal was encountered in our borings in the granitic materials at depths of between 
approximately 6 to 17.5 feet. 
 
4.3 Groundwater 
 
Groundwater was not encountered in any of our HSA borings.  It should be noted that variations in 
groundwater may result from fluctuations in the ground surface topography, subsurface stratification, 
rainfall, irrigation, and other factors that may not have been evident at the time of our subsurface 
exploration. 
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5.0 GEOLOGIC HAZARDS 
 
5.1 California Building Code Seismic Design Parameters 
 
EEI utilized seismic design criteria provided in the CBC (2016) and ASCE 7-10.  Final selection of the 
appropriate seismic design coefficients should be made by the structural consultant based on the local 
laws and ordinances, expected building response, and desired level of conservatism.  The site 
coefficients and adjusted maximum considered earthquake spectral response accelerations in 
accordance with the 2016 California Building Code are presented in Table 1. 
 
 

 
 

5.2 Faulting and Surface Rupture 
 
The subject property is located within an area of California known to contain a number of active and 
potentially active faults.  There are no known active faults crossing the property (Jennings and Bryant, 
2010) and the property is not within a State of California Earthquake Fault Zone (Hart and Bryant, 1997; 
CDMG, 2000).  The closest known active fault is the Newport-Inglewood-Rose Canyon Fault Zone, 
located offshore approximately 8.39 miles west of the property (USGS, 2008).  Therefore, the potential 
for surface rupture at the property is considered low.  Three of the closest faults along with their 
distance from the property and Maximum Magnitude are shown in Table 2. 
 
 

TABLE 2 
Nearby Active Faults 

Fault Distance in Miles (Kilometers)
1
 Maximum Magnitude

1
 

Newport-Inglewood-Rose Canyon 
(Offshore) 

8.39 (13.50) 7.5 

Elsinore 19.28 (31.03) 7.7 

Coronado Bank (Offshore) 24.31 (39.12) 7.4 

Palos Verde (Offshore) 24.31 (39.12) 7.7 

1. USGS Online Fault Search (2008) 

 

TABLE 1 
2016 CBC Seismic Parameters and Peak Ground Acceleration 

Parameter Value 

Site Coordinates 
Latitude 33.1662° 

Longitude -117.2690° 

Mapped Spectral Acceleration Value at Short Period: Ss 1.048g 

Mapped Spectral Acceleration Value at 1-Second Period: S1 0.407g 

Site Classification C 

Short Period Site Coefficient: Fa  1.000 

1-Second Period Site Coefficient: Fv  1.393 

Design Spectral Response Acceleration at Short Periods: SDS  0.699g 

Design Spectral Response Acceleration at 1-Second Period: SD1  0.378g 

Peak Ground Acceleration adjusted for Site Class Effects: PGAM    0.399g 
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5.3 Landslides and Slope Stability 
 
No landslides underlie the site nor are mapped in the immediate vicinity.  As a result, we consider the 
potential for landslides or slope instabilities to occur at the property to be very low. 
 
5.4 Liquefaction and Dynamic Settlement 
 
Liquefaction occurs when loose, saturated sands and silts are subjected to strong ground shaking.  The 
strong ground shaking causes pore-water pressure to rise and soils lose shear strength and temporarily 
behave as a liquid; potentially resulting in large total and differential ground surface settlements as well 
as possible lateral spreading during an earthquake. 
 
Based on the shallow depth of dense to very dense bedrock materials and the lack of shallow 
groundwater underlying the site, the potential for liquefaction to occur is considered very low.  
Accordingly, the potential for liquefaction induced lateral spreading and seismic induced settlement is 
also considered to be very low. 
 
5.5 Tsunamis, Flooding and Seiches 
 
EEI reviewed the CGS Tsunami Inundation Map for the San Luis Rey quadrangle and determined that the 
subject property is not located within a Tsunami Evacuation Area; therefore, damage due to tsunamis 
and is considered low (CGS, 2009).   
 
EEI reviewed the Federal Emergency Management Agency (FEMA, 2012) Flood Insurance Rate Map 
(FIRM) panels 06073C0767G to determine if the subject property was located within an area designated 
as a Flood Hazard Zone.  The property is within Zone X described as an area determined to be outside 
the 0.2 percent annual chance floodplain; therefore, the damage due to flooding is considered low. 
 
Seiches are periodic oscillations in large bodies of water such as lakes, harbors, bays, or reservoirs.  The 
subject property is not located immediately adjacent to any lakes or confined bodies of water; 
therefore, the potential for a seiche to affect the site is considered low.   
 
5.6 Expansive Soil 
 
Laboratory test results indicate the near surface onsite soils have a low expansion potential (EI = 43). 
The expansion potential of these materials is not considered to pose a hazard for the proposed 
development. 
 
 
6.0 CONCLUSIONS 
 
Based on our field exploration, laboratory testing and engineering and geologic analysis, it is our opinion 
that the subject property is suitable for the proposed senior living residential development project from 
a geotechnical engineering and geologic viewpoint; however, there are existing geotechnical conditions 
associated with the property that will warrant mitigation and/or consideration during planning stages.  
If site plans and/or the proposed building locations are revised, additional field studies may be 
warranted to address proposed site-specific conditions.  The main geotechnical conclusions for the 
project are presented in the following text. 
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• A total of thirteen (13) exploratory borings were advanced within the subject property during 
this evaluation.  The boring depths ranged from 6 to 17.5 feet bgs.  The property is underlain by 
undocumented fill, alluvium, the Eocene Santiago Formation and Cretaceous-aged granitics. 
 

• Groundwater was not encountered in any of our exploratory borings to the maximum explored 
depth of 17.5 feet bgs.  
 

• Standard heavy-duty grading equipment is anticipated to excavate the fill soils, as well as the 
alluvial deposits and Santiago formation; however, granitic bedrock materials that contain very 
dense and hard zones requiring heavy ripping with a single shank, or a “rock breaker” should be 
anticipated. 
 

• The subject property is located within an area of southern California recognized as having a 
number of active and potentially-active faults located nearby.  Our review indicates that there 
are no known active faults mapped as crossing the property and the property is not located 
within an Earthquake Fault Zone.   
 

• Based on EEI’s evaluation, Earth materials underlying the subject property are not considered 
susceptible to seismic settlement.  The potential for liquefaction and seismic induced settlement 
are considered very low and are not considered a geotechnical concern.  
 

• The onsite soils are predominantly silty sands and in general are anticipated to have a low 
expansion potential (EI ≤ 50).  It should be noted, however, that localized clayey soils could 
potentially be expansive (EI > 50), and should be further evaluated during future studies or 
during earthwork when the proposed building pads are near finish grade.  
 

• The existing fill and alluvial deposits are variable in density and are considered potentially 
compressible.  As such, they are considered unsuitable for the support of settlement-sensitive 
structures or additional fill in their current condition.  Therefore, these materials should be 
completely removed and recompacted in those areas to receive additional fill, proposed 
buildings and other settlement-sensitive improvements.  Based on the results of our subsurface 
exploration, we anticipate that these removals will need to extend on the order of 
approximately 5 to 17 feet below existing site grades.  
 

• A conventional shallow foundation system in conjunction with a concrete slab-on-grade floor 
appears to be suitable for support of the proposed residential buildings.  

 
 

7.0 RECOMMENDATIONS 
 

The recommendations presented herein should be incorporated into the planning and design phases of 
development.  Guidelines for site preparation, earthwork, and onsite improvements are provided in the 
following sections. 
 

7.1 General 
 

Grading should conform to the guidelines presented in the 2016 California Building Code (CBC, 2016), as 
well as the requirements of the City of Oceanside.  Additionally, general Earthwork and Grading 
Guidelines are provided herein as Appendix E. 
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During earthwork construction, removals and reprocessing of soft or unsuitable fill and alluvial 
materials, as well as general grading procedures of the contractor should be observed and the fill placed 
should be selectively tested by representatives of the geotechnical engineer, EEI.  If any unusual or 
unexpected conditions are exposed in the field, they should be reviewed by the geotechnical engineer 
and if warranted, modified and/or additional recommendations will be offered.  Specific guidelines and 
comments pertinent to the planned development are provided herein. 
 
The recommendations presented herein have been completed using the preliminary information 
provided to us regarding site development.  EEI should be provided with grading and foundation plans 
once they are available so that we can determine if the recommendations provided in this report remain 
applicable. 
 
7.2 Site Preparation and Grading 
 
Debris and other deleterious material, such as organic soils, tree rootballs and/or environmentally 
impacted earth materials (if any) should be removed from the subject property prior to the start of 
grading.  All undocumented fill/backfill should be removed and recompacted.  Areas to receive fill 
should be properly scarified and/or benched in accordance with current industry standards of practice 
and guidelines specified in the CBC (2016) and the requirements of the local jurisdiction. 
 
Abandoned trenches should be properly backfilled and tested.  If unanticipated subsurface 
improvements (utility lines, septic systems, wells, utilities, etc.) are encountered during earthwork 
construction, the Geotechnical Engineer should be informed and appropriate remedial 
recommendations would then be provided. 
 
7.3 Remedial Earthwork 
 
Remedial grading for the proposed residential building pads and for pavement and hardscape areas is 
provided in the following sections.  Unless noted otherwise, fill should be moisture conditioned to at 
least the optimum moisture content and compacted to at least 90 percent of the maximum dry density 
(based on ASTM D1557). 
 
Building Pads and other Settlement Sensitive Structures:  The existing fill materials are undocumented, 
variable in density, possess variable expansion potential, and are considered potentially compressible.  
Underlying alluvial materials vary in density and moisture, and are also considered potentially 
compressible.  As such, the fill and alluvial soils are considered unsuitable for the support of settlement-
sensitive structures or additional fill in their current condition.   
 
Based on this information, we recommend the removal (over-excavation) and re-compaction of the fill 
and alluvial materials within the proposed grading limits of the building pad areas and other settlement 
sensitive structures.  Therefore, where not already removed by the proposed site grading, the existing 
undocumented fill and underlying alluvium should be completely removed and recompacted in those 
areas to receive additional fill, proposed buildings and other settlement-sensitive improvements in 
order to help reduce the expansion potential of locally clayey materials, and provide relatively uniform 
soil bearing conditions in the proposed development areas.   Based on the results of our subsurface 
exploration and geotechnical evaluation, we recommend that the removals extend down to the 
relatively competent Santiago Formation or Granitic bedrock materials.  Removals of the potentially 
compressible materials identified herein are anticipated to range from approximately 5 to 15 feet.  The 
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removals should extend to a minimum of 5 feet bgs or 18-inches below the bottom of foundations, 
whichever is deeper in the proposed building area.  The remedial earthwork should extend a minimum 
of 5 feet beyond the proposed area to support fill and/or settlement sensitive improvements.  
 
The resulting excavation(s) for the removals should be observed by a representative of EEI to check that 
unsuitable materials have been sufficiently removed.  It should be understood that based on the 
observations of our field representative, localized deeper removals may be recommended.  The base of 
the removal area should be level to avoid differential fill thicknesses under proposed improvements.  
Note that vertical sides exceeding five feet in depth may be prone to sloughing and may require laying 
back to an inclination of 1:1 (horizontal to vertical).  Some locations that are close to property lines and 
existing improvements may require temporary shoring or slot cutting methods.  The base of the 
removals should be scarified to a minimum depth of 6-inches, moisture conditioned as needed to 
achieve at least optimum moisture content and re-compacted to at least 90 percent of the maximum 
dry density (based on ASTM D1557).  The over-excavated areas should then be backfilled with onsite 
and/or imported soils that are placed and compacted as recommended herein until design finish grades 
are reached. 
 
Other Settlement Sensitive Structures: Similar remedial grading should be performed below other 
settlement sensitive improvements such as retaining walls and street improvements, pool areas and 
hardscape areas.  If over-excavations for improvements are not performed in these areas, these 
improvements may be subject to settlement.   
 
7.4 Fill Material and Placement 
 
Fill materials should be compacted to at least 90 percent of the maximum dry density (based on ASTM 
D1557).  Unless noted otherwise, fill should be moisture conditioned to at least 2 percent above the 
optimum moisture content and compacted to at least 90 percent of the maximum dry density (based on 
ASTM D1557).  Fill material should be free of organic matter (less than 3 percent organics by weight) and 
other deleterious material.  Fill material should not contain rocks greater than 6-inches in maximum 
dimension, organic debris and other deleterious materials.  Rock fragments exceeding 6-inches in one 
dimension should be segregated and exported from the subject property or utilized for landscaping. 
 
Conventional Shallow Foundations with Slab on Grade:  Fill within 4 feet of pad grade should consist of 
low expansion potential material (EI < 50).  The low-expansion potential material should extend at least 
5 feet beyond the building perimeter.  
 
Hardscape:  Fill within 2 feet of hardscape subgrade should consist of low-expansive material (EI < 50).  
The low-expansion potential material should extend at least 2 feet beyond the hardscape.  
 
If import soils are needed, the earthwork contractor should ensure that all proposed fill materials are 
approved by the Geotechnical Engineer prior to use.  Representative soil samples should be made 
available for testing at least ten (10) working days prior to hauling to the property to allow for 
laboratory tests. 
 
Those areas to receive fill or surface improvements should be scarified at least 6-inches; moisture 
conditioned to at least 2 percent over optimum moisture content and re-compacted to at least 90 
percent of the maximum dry density (based on ASTM D1557).  The subgrade should be thoroughly and 
uniformly moistened prior to placing concrete. 



Geotechnical Evaluation – Protea Capitol Partners    October 29, 2018 
Proposed “Ocean Hills Phase II” Development, Oceanside, California EEI Project AAA-72646.4 
 
 

 
10 

7.5 Expansive Soil 
 
The onsite soils are anticipated to possess a low expansion potential (EI=21-50).  The recommendations 
presented in this report reflect a low expansion potential. 
 
7.6 Yielding Subgrade Conditions 
 
The soils encountered at the subject property can exhibit “pumping” or yielding if they become 
saturated.  This can often occur in response to periods of significant precipitation, such as during the 
winter rainy season.  If this occurs and in order to help stabilize the yielding subgrade soils within the 
bottom of the removal areas, the contractor can consider the placement of stabilization fabric or geo-
grid over the yielding areas, depending on the relative severity.  Mirafi 600X (or approved equivalent) 
stabilization fabric may be used for areas with low to moderate yielding conditions.  
 
Geo-grid such as Tensar TX-5 may be used for areas with moderate to severe yielding conditions. 
Uniform sized, ¾- to 2-inch crushed rock should be placed over the stabilization fabric or geo-grid. 
A 6- to 12-inch thick section of crushed rock will typically be necessary to stabilize yielding ground. 
 
If significant voids are present in the crushed gravel, a filter fabric should be placed over the crushed 
gravel to prevent migration of fines into the gravel and subsequent settlement of the overlying fill.  Fill 
soils, which should be placed and compacted in accordance with the recommendations presented 
herein, should then be placed over the fabric or geo-grid until design finish grades are reached.  The 
crushed gravel and stabilization fabric or geo-grid should extend at least 5 feet laterally beyond the 
limits of the yielding areas.  These operations should be performed under the observation and testing of 
a representative of EEI in order to evaluate the effectiveness of these measures and to provide 
additional recommendations for mitigation, as necessary.   
 
7.7 Shrinkage and Bulking 
 
Several factors will impact earthwork balancing on the subject property, including shrinkage, bulking, 
subsidence, trench spoils from utilities and footing excavations, and final pavement section thickness as 
well as the accuracy of topography.  Shrinkage, bulking and subsidence are primarily dependent upon 
the degree of compactive effort achieved during construction.  Shrinkage, bulking and subsidence 
should be considered by the project civil engineer relative to final site balancing.  It is recommended 
that the site development be planned to include an area that could be raised or lowered to 
accommodate final site balancing. 
 
7.8 Temporary Site Excavations 
 
Based on the results of our subsurface exploration, we anticipate that excavations can generally be 
accomplished by conventional heavy duty earth moving equipment in good working condition.  
However, excavations may encounter localized harder, cemented zones that may require air hammer 
attachments to excavators, or specialized excavation equipment.  Excavations in the onsite materials 
could generate oversize materials.  Oversize materials should be placed in accordance with Section 7.5 
and the Earthwork and Grading Guidelines. 
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Temporary excavations within the onsite materials (considered to be a Type C soil per OSHA guidelines) 
should be stable at 1.5H:1V inclinations for short durations during construction, and where cuts do not 
exceed 15 feet in height.  Some sloughing of surface soils should be anticipated.  Temporary excavations 
4 feet deep or less can be made vertically. 
 
The faces of temporary slopes should be inspected daily by the contractor’s Competent Person before 
personnel are allowed to enter the excavation.  Any zones of potential instability, sloughing or raveling 
should be brought to the attention of the Engineer and corrective action implemented before personnel 
begin working in the excavation. 
 
Excavated soils should not be stockpiled behind temporary excavations within a distance equal to the 
depth of the excavation.  EEI should be notified if other surcharge loads are anticipated so that lateral 
load criteria can be developed for the specific situation.  If temporary slopes are to be maintained during 
the rainy season, berms are recommended along the tops of slopes to prevent runoff water from 
entering the excavation and eroding the slope faces.   
 
 
8.0 FOUNDATION RECOMMENDATIONS 
 
8.1 General 
 
In the event that plans concerning the proposed building structures are revised in the project design 
and/or location or loading conditions of the planned structures are made, conclusions and 
recommendations contained in this report should not be considered valid unless they are reviewed, 
revised and/or approved in writing by EEI. 
 
8.2 Preliminary Foundation Design 
 
The following design parameters assume that the minimum recommended remedial grading will be 
performed, and that foundations for the proposed residential buildings will consist of conventional 
shallow foundations with a slab on grade.  The foundation recommendations provided herein are based 
on the soil materials within 30-inches of foundation level possessing a low expansion potential (EI<50).  
Recommendations by the project's design-structural engineer or architect may exceed the following 
minimum recommendations. 
 
In preparation for foundation construction, the earthwork contractor should ensure that the site has 
been prepared as recommended, and that field density tests have been performed to adequately 
document the relative compaction of structural fill.  Foundation design recommendations for the 
proposed structure is provided in the following sections of this report. 

 
8.2.1 Conventional Shallow Foundations  
 
For proposed one-story wood frame residential buildings, conventional continuous and/or 
isolated shallow spread footings should bear entirely on compacted fill with remedial grading as 
described in previous sections of this report.  Foundations should be constructed with an 
embedment of at least 12-inches below finish grade and a minimum width of 12-inches.  
Isolated footings should have a minimum width of 24-inches.  An allowable bearing capacity of 
2,000 pounds per square foot (psf) can be used for footings extending at least 12-inches below 
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lowest adjacent finished grade.  The allowable bearing may be increased by 750 psf for each 
additional 12-inches of embedment up to a maximum bearing of 3,000 psf.  The bearing value 
can be increased by ⅓ when considering the total of all loads, including wind or seismic forces. 
 
For proposed two-story wood frame residential buildings, conventional continuous and/or 
isolated shallow spread footings should bear entirely on compacted fill with remedial grading as 
described in previous sections of this report.  Foundations should be constructed with an 
embedment of at least 18-inches below finish grade and a minimum width of 15-inches.  
Isolated footings should have a minimum width of 24-inches.  An allowable bearing capacity of 
2,000 pounds per square foot (psf) can be used for footings extending at least 12-inches below 
lowest adjacent finished grade.  The allowable bearing may be increased by 750 psf for each 
additional 12-inches of embedment up to a maximum bearing of 3,000 psf.  The bearing value 
can be increased by ⅓ when considering the total of all loads, including wind or seismic forces. 
 
For proposed three-story wood frame residential buildings, conventional continuous and/or 
isolated shallow spread footings should bear entirely on compacted fill with remedial grading as 
described in previous sections of this report.  Foundations should be constructed with an 
embedment of at least 24-inches below finish grade and a minimum width of 18-inches.  
Isolated footings should have a minimum width of 24-inches.  An allowable bearing capacity of 
2,000 pounds per square foot (psf) can be used for footings extending at least 24-inches below 
lowest adjacent finished grade.  The allowable bearing may be increased by 750 psf for each 
additional 12-inches of embedment up to a maximum bearing of 3,000 psf.  The bearing value 
can be increased by ⅓ when considering the total of all loads, including wind or seismic forces. 
 
Based on the prevailing geotechnical conditions encountered during our geotechnical evaluation 
as described herein, we recommend that foundations be reinforced with at least two No. 4 bars, 
one placed at the top of the footing and one placed at the bottom.   
 
The recommendations for footings sizes and reinforcement are considered minimums and are 
not intended to supersede the design of the project structural engineer. 
 

8.3 Lateral loads 
 
Lateral loads will be resisted by friction between the bottoms of foundations and passive pressure on 
the faces of footings and other structural elements below grade.  An allowable passive pressure of 300 
psf per foot of depth can be used for the portion of the foundation below grade.  An allowable 
coefficient of friction of 0.30 can be used.  The passive pressure can be increased by ⅓ when considering 
the total of all loads, including wind or seismic forces.  The upper one-foot of soil should not be relied on 
for passive support unless the ground is covered with pavements or slabs. 
 
8.4 Settlement 
 
Settlement estimates for conventional foundations are as follows: 
 

• Static Total Settlement: Less than 1-inch  
• Static Differential Settlement: Less than ½-inch over a distance of 40 feet 
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8.5 Footing Setbacks 
 
Footings adjacent to unlined drainage swales or underground utilities (if any) should be deepened to a 
minimum of 6-inches below the invert of the adjacent unlined swale or utilities.  This distance is 
measured from the footing face at the bearing elevation.  Footings for structures adjacent to retaining 
walls should be deepened so as to extend below a 1:1 projection from the heel of the wall.  
Alternatively, walls may be designed to accommodate structural loads from buildings or appurtenances.  
 

8.6 Conventional Retaining Walls 
 

8.6.1 Foundations 
 

The recommendations provided in the conventional foundation section of this report are also 
applicable to conventional retaining walls.  
 

8.6.2 Lateral Earth Pressure 
 

The following parameters are based on the use of low-expansion potential backfill materials 
within a 1:1 (H:V) line projected from the heel of the retaining wall. 
 

The active earth pressure for the design of unrestrained earth retaining structures with level 
backfills can be taken as equivalent to the pressure of a fluid weighing 40 pcf.  The at-rest earth 
pressure for the design of restrained earth retaining structures with level backfills can be taken 
as equivalent to the pressure of a fluid weighing 60 pcf.  The above values assume a granular 
and drained backfill condition.  Higher lateral earth pressures would apply if walls retain 
expansive clay soils.  An additional 20 pcf should be added to these values for walls with a 2:1 
(H:V) sloping backfill.  An increase in earth pressure equivalent to an additional 2 feet of 
retained soil can be used to account for surcharge loads from light traffic.  The above values do 
not include a factor of safety.  Appropriate factors of safety should be incorporated into the 
design.  Surcharge due to other loading within an approximate 1½:1 (H:V) projection from the 
back of the wall will increase the lateral pressures provided above and should be incorporated 
into the wall design. 
 

Retaining walls should be designed to resist hydrostatic pressures or be provided with a back-
drain to reduce the accumulation of hydrostatic pressures.  Back-drains may consist of a two-
foot wide zone of ¾-inch crushed rock.  The back-drain should be separated from the adjacent 
soils using a non-woven filter fabric, such as Mirafi 140N or equivalent.  Weep holes should be 
provided or a perforated pipe (Schedule 40 PVC) should be installed at the base of the back-
drain and sloped to discharge to a suitable storm drain facility.  As an alternative, a geo-
composite drainage system such as Miradrain 6000 or equivalent placed behind the wall and 
connected to a suitable storm drain facility can be used.  The project architect should provide 
waterproofing specifications and details.  
 

8.6.3 Seismic Earth Pressure 
 

Where required, seismic earth pressures can be taken as equivalent to the pressure of a fluid 
weighing 44 pounds per cubic foot (pcf) for flexible walls and 79 pcf for stiff walls.  These values 
are for level backfill conditions and do not include a factor of safety.  Sloping backfill will 
increase wall pressures.  Appropriate factors of safety should be incorporated into the design.  
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The seismic pressure is in addition to the un-factored static active pressures.  The allowable 
passive pressure and bearing capacity can be increased by ⅓ in determining the stability of the 
wall. 

 

8.7 Interior Slabs-on-Grade 
 

The project structural engineer should design the interior concrete slab-on-grade floor.  We recommend 
that building slabs be at least 4-inches in thickness and that consideration be given to the slab being 
reinforced with No. 3 bars spaced 18-inches on center, each way, and placed at slab mid-height, or the 
slab reinforcement in accordance with the structural engineers design.  Subgrade materials should not 
be allowed to desiccate between grading and the construction of the concrete slabs.  The floor slab 
subgrade should be thoroughly and uniformly moistened prior to placing concrete. 
 

A moisture vapor retarder/barrier should be placed beneath slabs where moisture sensitive floor 
coverings will be installed.  Typically, plastic is used as a vapor retardant.  If plastic is used, a minimum 
10-mil is recommended.  The plastic should comply with ASTM E1745.  Plastic installation should comply 
with ASTM E1643. 
 

Current construction practice typically includes placement of a 2-inch thick sand cushion between the 
bottom of the concrete slab and the moisture vapor retarder/barrier.  This cushion can provide some 
protection to the vapor retarder/barrier during construction and may assist in reducing the potential for 
edge curling in the slab during curing.  However, the sand layer also provides a source of moisture vapor 
 

to the underside of the slab that can increase the time required to reduce moisture vapor emissions to 
limits acceptable for the type of floor covering placed on top of the slab.  The slab can be placed directly 
on the vapor retarder/barrier.  The floor covering manufacturer should be contacted to determine the 
volume of moisture vapor allowable and any treatment needed to reduce moisture vapor emissions to 
acceptable limits for the particular type of floor covering installed.  The project team should determine 
the appropriate treatment for the specific application. 
 

8.8 Exterior Slabs-on-Grade (Hardscape) 
 

The top 24-inches of soil below exterior concrete slabs-on-grade should have an expansion index of 50 
or less.  Exterior slabs should have a minimum thickness of 4-inches and consideration given to be 
reinforced with at least No. 3 bars at 24-inches on center each way.  Slabs should be provided with 
weakened plane joints.  Joints should be placed in accordance with the American Concrete Institute 
(ACI) guidelines.  Proper control joints should be provided to reduce the potential for damage resulting 
from shrinkage.  Subgrade materials should not be allowed to desiccate between grading and the 
construction of the concrete slabs.  The floor slab subgrade should be thoroughly and uniformly 
moistened prior to placing concrete. 
 

All dedicated exterior flatwork should conform to standards provided by the governing agency including 
section composition, supporting material thickness and any requirements for reinforcing steel.  Concrete 
mix proportions and construction techniques, including the addition of water and improper curing, can 
adversely affect the finished quality of the concrete and result in cracking and spalling of the slab.  We 
recommend that all placement and curing be performed in accordance with procedures outlined by the 
American Concrete Institute and/or Portland Cement Association.  Special consideration should be given 
to concrete placed and cured during hot or cold weather conditions.   
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8.9 Corrosivity 
 
One sample of the onsite soils was tested to provide a preliminary indication of the corrosion potential 
of the onsite soils.  The test results are presented in Appendix B.  A brief discussion of the corrosion test 
results is provided in the following section. 
 

• The sample tested had a soluble sulfate concentration of 0.025 percent, which indicates the 
sample has a negligible sulfate corrosion potential relative to concrete.  
 

• It should be noted that soluble sulfate in the irrigation water supply, and/or the use of fertilizer 
may cause the sulfate content in the surficial soils to increase with time.  This may result in a 
higher sulfate exposure than that indicated by the test results reported herein.  Studies have 
shown that the use of improved cements in the concrete, and a low water-cement ratio will 
improve the resistance of the concrete to sulfate exposure. 
 

• The sample tested had a chloride concentration of 0.026 percent, which indicates the sample 
has a negligible chloride corrosion potential relative to metal.   
 

• The sample tested had a minimum resistivity of 520 ohm-cm, which indicates the sample is 
extremely corrosive to ferrous metals. 
 

• The sample tested had a pH of 7.0, which indicates the sample is neutral.   
 

Additional testing should be performed after grading to evaluate the as-graded corrosion potential of 
the onsite soils.  We are not corrosion engineers.  A corrosion consultant should be retained to provide 
corrosion control recommendations if deemed necessary. 
 
 
9.0 PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS  
 
Deleterious material, excessively wet or dry pockets, concentrated zones of oversized rock fragments, 
and any other unsuitable yielding materials encountered during grading should be removed.  Once 
compacted fill and/or native soils are brought to the proposed pavement subgrade elevations, the 
subgrade should be proof-rolled in order to check for a uniform firm and unyielding surface.  
Representatives of the project Geotechnical Engineer should observe all grading and fill placement. 
 
The upper 12-inches of pavement subgrade soils should be scarified; moisture conditioned to at least 
optimum moisture content and compacted to at least 95 percent of the laboratory standard  
(ASTM D1557).  If loose or yielding materials are encountered during subgrade preparation, evaluation 
should be performed by EEI.  Aggregate base materials should be properly prepared (i.e., processed and 
moisture conditioned) and compacted to at least 95 percent of the maximum dry density as determined 
by ASTM D1557.  Aggregate base materials should conform to Caltrans specifications for Class 2 
aggregate base. 
 
All pavement section changes should be properly transitioned.  Although not anticipated, if adverse 
conditions are encountered during the preparation of subgrade materials, special construction methods 
may need to be employed.  A representative of the project Geotechnical Engineer should be present for 
the preparation of subgrade and aggregate base. 
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For design purposes we have assumed a Traffic Index (TI) of 5.0 for the drive areas and entrance aprons 
at the subject property.  This assumed TI should be verified as necessary by the Civil Engineer or Traffic 
Engineer.  Based on the results of R-Value testing of the upper materials at the property, we have 
assumed a preliminary R-Value of 9 for the materials likely to be present at rough grades.  The modulus 
of subgrade reaction (K-Value) was estimated at 70 pounds per square inch per inch (psi/in) for an R-
Value of 9 (Caltrans, 1974).  Pavement design was calculated for the parking lot structural section 
requirements for asphaltic concrete in accordance with the guidelines presented in the Caltrans 
Highway Design Manual.  Rigid pavement sections were evaluated in general accordance with ACI 330R-
08, based on an average daily truck traffic value of 10. 
 
 

 
 

The recommended pavement sections provided in Table 3 are intended as a minimum guideline.  If 
thinner or highly variable pavement sections are constructed, increased maintenance and repair could 
be expected.  If the actual ADT (average daily traffic), ADTT (average daily truck traffic), or traffic index 
(TI) increases beyond our assumed values, increased maintenance and repair could be required for the 
pavement section.  Final pavement design should be verified by testing of soils exposed at subgrade 
after grading has been completed.  Thicker pavement sections could result if R-Value testing indicates 
lower values. 
 
 
10.0 DEVELOPMENT RECOMMENDATIONS 
 
10.1 Landscape Maintenance and Planting 
 
Water is known to decrease the physical strength of earth materials, significantly reducing stability by 
high moisture conditions.  Surface drainage away from foundations and graded slopes should be 
maintained.  Only the volume and frequency of irrigation necessary to sustain plant life should be 
applied. 
 

TABLE 3 
Pavement Design Recommendations- Non-Permeable Flexible and Rigid Pavement 

Traffic Index (TI) and Location Pavement Surface Aggregate Base Material 
(1)

 

5.0 – Main Drive Area  3-inches Asphalt Concrete 9-inches 

4.5- Parking and Drive Areas  3-inches Asphalt Concrete 8-inches 

Concrete Pavement - Parking 
Areas 

5.0-inches Portland Cement Concrete 
(2)

 
4.0-inches 

Concrete Pavement –Drive areas 6-inches Portland Cement Concrete 
(2)

 6.0-inches 

Concrete Pavement- 
Drive Approach/Heavy Truck-

Trash Truck Pads/Trash Enclosure 

7.0-inches Portland Cement Concrete 
(2)

 
6.0-inches 

(1) R-Value of 78 for Caltrans Class II aggregate base 
(2) Reinforcement and control joints placed in accordance with the pavement or structural engineer’s 

requirements 
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Consideration should be given to selecting lightweight, deep rooted types of landscape vegetation which 
require low irrigation that are capable of surviving the local climate.  From a soils engineering viewpoint, 
“leaching” of the onsite soils is not recommended for establishing landscaping.  If landscape soils are 
processed for the addition of amendments, the processed soils should be re-compacted to at least 
90 percent relative compaction (based on ASTM D1557). 
 
10.2 Site Drainage 
 
Positive site drainage should be maintained at all times.  Drainage should not flow uncontrolled over 
slopes.  Runoff should be channeled away from slopes and structures and not allowed to pond and/or 
seep uncontrolled into the ground.  Pad drainage should be directed toward an acceptable outlet.  
Consideration should be given to eliminating open bottom planters directly adjacent to proposed 
structures for a minimum distance of 10 feet.  As an alternative, closed-bottom type planters could be 
utilized, with a properly designed drain outlet placed in the bottom of the planter.  
 
Final surface grades around structures should be designed to collect and direct surface water away from 
structures and toward appropriate drainage facilities.  The ground around the structure should be 
graded so that surface water flows rapidly away from the structure without ponding.  In general, we 
recommend that the ground adjacent to the structure slope away at a gradient of at least 2 percent.  
Densely vegetated areas where runoff can be impaired should have a minimum gradient of at least 5 
percent within the first 5 feet from the structure.  Roof gutters with downspouts that discharge directly 
into a closed drainage system are recommended on structures.  Drainage patterns established at the 
time of fine grading should be maintained throughout the life of the proposed structures. 
 
10.3 Site Runoff Considerations - Stormwater Disposal Systems 
 
It is our understanding that the Client is considering that runoff generated from the facility to be 
disposed of in engineered subsurface features onsite.  We performed percolation testing in order to 
provide an indication of the infiltration characteristics of the onsite materials.  Our testing and findings 
are summarized in the following sections. 
 
 10.3.1 Percolation Testing 

 
Two percolation tests were performed onsite: B-1/P-1 and B-4/P-2 were performed during the 
subsurface exploration on October 9, 2018, at the location of the proposed detention basin in 
the western part of the property.  Following the drilling of exploratory borings B-1/P-1 and B-
4/P-2, a 3-inch diameter perforated polyvinyl chloride (PVC) pipe was placed in the hole and 
gravel was placed around the pipe.  The test holes were presoaked in general accordance with 
the City of Oceanside BMP guidelines (City of Oceanside, 2016). 
 
Percolation testing was performed until consistent results were obtained.  The results were used 
to calculate the pre-adjusted percolation rate for the test hole.  Upon conclusion of testing, the 
perforated pipe was removed from the test hole and the test hole was backfilled. 
 
We note that a soil profile’s percolation rate is not the same as its infiltration rate.  Therefore, 
the measured/calculated field percolation rate was converted to an estimated infiltration rate 
utilizing a reduction factor determined using the Porchet method.  Additionally, as indicated in 
the County of San Diego BMP guidelines (County of San Diego, 2016) and City of Oceanside BMP 
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Guidelines (2016), a feasibility factor of safety of 2.0 is should be applied to the measured 
infiltration rates to account for remaining uncertainty and long-term deterioration that cannot 
be technically mitigated.  The following Table 4 presents the measured percolation rates and 
corresponding infiltration rates calculated for test holes B-1/P-1 and B-4/P-2. 
 
 

TABLE 4 
Summary of Percolation Testing 

Location 
Depth  

(ft.) 

Pre-Adjusted 
Percolation Rate 

(in/hr) 

Infiltration Rate* 
(in/hr) 

B-1/P-1 ~ 15  4.80 0.21/0.11* 

B-4/P-2 ~ 9 2.40 0.22/0.11* 
*Feasibility factor of safety of 2.0 is included 

 
 

10.3.2 Summary of Findings 
 
The County of San Diego/Oceanside BMP guidelines indicate that onsite storm-water disposal 
systems can be designed for “Full-Infiltration” for subsurface materials with corrected 
infiltration rates equal to or greater than 0.5-inches per hour, and for “Partial Infiltration” for 
corrected infiltration rates less than 0.5-inches per hour.  With the 2.0 factor of safety applied 
the estimated infiltration rate from both B-1/P-1 and B-4/P-2 are less than 0.5-inches per hour.  
It is our conclusion that the on-site soils in the areas tested appear unsuitable for direct storm 
water full infiltration per the City of Oceanside/ County of San Diego’s BMP guidelines.  
 
We provide the following conclusions regarding the percolation test results: 
 
• It is our opinion that the percolation characteristics at the tested depths and locations are 

generally representative of the site conditions in the vicinity of the test holes.  Percolation 
testing was performed within decomposed granitic bedrock materials. 
 

• As discussed in the County of San Diego/Oceanside BMP guidelines for percolation testing, 
the bottom of the borings where the percolation tests are performed should be at 
approximately the same depth of the invert of the proposed infiltration facility.  The project 
civil engineer should determine if the tests performed meet this requirement. 
 

• As discussed in the County of San Diego/Oceanside BMP guidelines, a correction factor 
should be applied to the measured infiltration rates to account for soil assessment method, 
soil type, soil variability, depth to groundwater, level of pretreatment, redundancy, and 
compaction during construction.  The project civil engineer should determine the 
appropriate design-level factor of safety for the proposed disposal system. 

 
Design of the stormwater disposal system should be in accordance with the City of Oceanside 
BMP Guidelines/County of San Diego guidelines.  The completed form I-8 of the San Diego 
Region Model BMP Design Manual is included as Appendix D. 
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10.3.3 Structure Setback from Retention Devices 
 
We recommend that storm-water disposal systems be situated at least three times their depth, 
or a minimum of 15 feet (whichever is greater), from the outside bottom edge of structural 
foundations.  Structural foundations include (but are not limited to) buildings, loading docks, 
retaining walls, and screen walls.  The invert of storm-water infiltration should be outside a 1:1 
(H:V) plane projected from the bottom of adjacent foundations.  
 
Stormwater disposal systems should be checked and maintained on regular intervals. 
Stormwater devices including bio-swales that are located closer than 10 feet from any 
foundations/footings should be lined with an impermeable membrane to reduce the potential 
for saturation of foundation soils.  Foundations may also need to be deepened. 
 
Storm water infiltration should not be located near utility lines where the introduction of storm 
water could cause damage to utilities or settlement of trench backfill. 

 

10.4 Additional Site Improvements 
 

Recommendations for additional grading can be provided upon request.  If in the future, additional 
property improvements are planned for the subject property, recommendations concerning the design 
and construction of improvements would be provided upon request. 
 

10.5 Utility Trench Backfill 
 

Fill around the pipe should be placed in accordance with details shown on the drawings and should be 
placed in layers not to exceed 8-inches loose (unless otherwise approved by the geotechnical engineer) 
and compacted to at least 90 percent of the maximum dry density as determined in accordance with 
ASTM D1557 (Modified Proctor).  The geotechnical engineer should approve all backfill material.  Select 
material should be used when called for on the drawings, or when recommended by the geotechnical 
engineer.  Care should be taken during backfill and compaction operations to maintain alignment and 
prevent damage to the joints.  The backfill should be kept free from oversized material, chunks of highly 
plastic clay, or other unsuitable or deleterious material. Backfill soils should be non-expansive, non-
corrosive, and compatible with native earth materials.  Backfill materials and testing should be in 
accordance with the CBC (2016), and the requirements of the local governing jurisdiction. 
 

Pipe backfill areas should be graded and maintained in such a condition that erosion or saturation will 
not damage the pipe bedding or backfill.  Flooding trench backfill is not recommended.  Heavy 
equipment should not be operated over any pipe until it has been properly backfilled with a minimum of 
2 to 3 feet of cover.  The utility trench should be systematically backfilled to allow maximum time for 
natural settlement.  Backfill should not occur over porous, wet, or spongy subgrade surfaces.  Should 
these conditions exist, the areas should be removed, replaced and recompacted.   
 
 

11.0 PLAN REVIEW 
 

Once detailed grading and foundation plans are available, they should be submitted to EEI for review 
and comment, to reduce the potential for discrepancies between plans and recommendations 
presented herein.  If conditions found differ substantially from those stated; appropriate 
recommendations will be provided.  Additional field studies may be warranted. 
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12.0 LIMITATIONS 
 
This Geotechnical Evaluation has been conducted in accordance with generally accepted geotechnical 
engineering principles and practices.  Findings provided herein have been derived in accordance with 
current standards of practice, and no warranty is expressed or implied.  Standards of practice are subject 
to change with time.  This report has been prepared for the sole use of Protea Senior Living Oceanside, 
LLC (Client), within a reasonable time from its authorization.   
 
Subject property conditions, land use (both onsite and offsite), or other factors may change as a result of 
manmade influences, and additional work may be required with the passage of time.  This Geotechnical 
Evaluation should not be relied upon by other parties without the express written consent of EEI and the 
Client; therefore, any use or reliance upon this Geotechnical Evaluation by a party other than the Client 
should be solely at the risk of such third party and without legal recourse against EEI, its employees, 
officers, or directors, regardless of whether the action in which recovery of damages is brought or based 
upon contract, tort, statue, or otherwise.  The Client has the responsibility to see that all parties to the 
project, including the designer, contractor, subcontractor, and building official, etc. are aware of this 
report in its complete form.  This report contains information that may be used in the preparation of 
contract specifications; however, the report is not designed as a specification document, and may not 
contain sufficient information for use without additional assessment.  EEI assumes no responsibility or 
liability for work or testing performed by others.  In addition, this report may be subject to review by the 
controlling authorities. 
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FIGURE 1

SITE VICINITY MAP
Protea Senior Living Oceanside, LLC
Ocean Hills Phase II Development

4500 Cannon Rd.
Oceanside, CA 

EEI Project No. AAA-72646.4

Created October 2018
Scale: 1" = 2000 feet

Note: All Locations Are Approximate
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Source: USGS San Luis Rey 7.5-minute quadrangle, 2018
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FIGURE 2

AERIAL SITE MAP
Protea Senior Living Oceanside, LLC
Ocean Hills Phase II Development

4500 Cannon Rd.
Oceanside, CA 

EEI Project No. AAA-72646.4

Created October 2018

Source: Google Earth, 2018
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Source: Irwin Partners Architects, Site Plan, 2018

FIGURE 3
Scale: 1" = 80'

Note: All Locations Are Approximate

Approximate Boring Locations with Total Depth (TD)B-2
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GEOTECHNICAL MAP
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EEI Project No. AAA-72646.4
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EI – Expansion Index
MAX – Maximum Density
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SC

SC

ARTIFICIAL FILL (Af)
Sandy Gravelly CLAY and Clayey SAND, light reddish-brown, damp,
very dense/very stiff

BEDROCK
@ 6' Decomposed GRANITE (Kg), excavates to Clayey SAND,
reddish-brown mottled, oxidized, damp, very dense

@ 10' No recovery

@ 15' No recovery; refusal

Total depth due to refusal: 15.1'
No groundwater encountered

Percolation test performed
Backfilled with bentonite and native soil
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EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer
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BORING DIAMETER 8"
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PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SC

SC-CL

ARTIFICIAL FILL (Af)
Clayey SAND, tan, medium dense, damp

BEDROCK
@ 4' Decomposed GRANITE (Kg), excavates to Sandy CLAY to
Clayey SAND, reddish brown, oxidized, damp, dense

@ 9' Refusal

Total depth: 9'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SC-SM

CL

ARTIFICIAL FILL (Af)
Clayey SAND, tan, medium dense, damp

BEDROCK
@ 4' Decomposed GRANITE (Kg), excavates to Sandy CLAY, reddish
brown, oxidized, damp, very stiff
@ 6' Refusal

Total depth: 6'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-3

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SPT 14
50 for 2"

SM

SC

ARTIFICIAL FILL (Af)
Silty SAND, tan to light brown, damp, dense, common <2" gravel,
trace clay

BEDROCK
@ 4.5' Decomposed GRANITE (Kg), excavates to Silty Clayey SAND,
reddish brown, oxidized, damp, very dense

@ 9' Refusal

Total depth due to refusal: 9'
Percolation test performed

No groundwater encountered
Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-4/P-2

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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BULK
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NR

7

8

122

114

40
50 for 2"

50 for 5"

50 for 1"

GP

SM

SC

ARTIFICIAL FILL (Af)
GRAVEL, damp, dense, temporary road
@ 0.5' Silty Gravelly SAND, reddish brown, damp, very dense

BEDROCK
@ 4' Decomposed GRANITE (Kg), excavates to Clayey SAND and
Sandy CLAY, reddish-brown mottled, oxidized, damp, very dense

@ 7.5' No Recovery
@ 8' Refusal

Total depth due to refusal: 8'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 387 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-5

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SPT

17

11
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15
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26
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17
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17
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50 for 3"

25

31

31

28

SM

GM

ML

SC

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense

@ 5' Sandy GRAVEL, reddish brown, damp, dense, common <1"
dacite and granitic fragments

ALLUVIUM (Qal)
@ 7' Sandy SILT, dark brown to black, damp, stiff, trace clay, common
roots, trace gravel

BEDROCK
@ 9' Decomposed GRANITICS (Kg), excavates to Clayey SAND,
reddish brown, oxidized, damp, very dense

@ 16' Refusal

Total depth due to refusal: 16'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-6

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SM

SC

CL-ML

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense, trace gravel

@ 6' Sandy CLAY, reddish brown, damp, very stiff, common <1"
dacite and granitic fragments

SANTIAGO FORMATION (Ts)
@ 9.5' excavates to Clayey SAND to Silty SAND, reddish brown,
oxidized, damp, very dense/stiff
@ 11' Refusal on possible granitic rock

Total depth due to refusal: 11'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 388 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-7

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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55

SM

GM

GC

SC

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense, trace gravel,
trace clay

@ 5' Gravelly SAND, reddish brown, damp, dense, common <1" dacite
and granitic fragments, trace clay

@ 7' Gravelly Silty CLAY, olive to reddish brown, damp, stiff to very
stiff

BEDROCK
@ 10' Decomposed GRANITICS (Kg), excavates to Clayey SAND,
reddish brown, oxidized, damp, very dense

@ 15' Refusal

Total depth due to refusal: 15'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-8

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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20
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CL-ML

SM

SC

CL

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense, trace gravel,
trace clay

@ 2' Sandy Clayey SILT to Silty CLAY, damp stiff, common <1" dacite
and granitic fragments, trace sand

@ 7' Silty SAND, tan to reddish brown, damp, very dense, trace clay

@ 10' No recovery; gravel?

ALLUVIUM
@ 11' Clayey SAND, reddish brown to grayish-brown, damp, very
dense, common <2" granitic and siltstone fragments

SANTIAGO FORMATION (Ts)
@ 13' excavates to CLAY, olive to reddish brown, oxidized, damp, stiff
to very stiff, trace gypsum

@ 17.5' Refusal on possible granitic rock

Total depth due to refusal: 17.5'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-9

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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CL-ML

ARTIFICIAL FILL
Silty Gravelly SAND, light brown, medium dense, damp, trace clay,
common <1" gravel

@ 2' Silty SAND, tan white mottled, damp, dense

@ 6' Silty CLAY, tan to olive brown to brown, some orange oxidation
streaks, slightly moist, very stiff, common <2" sandstone and granitic
fragments
@ 8' Refusal on possible granitic rock

Total depth due to refusal: 8'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 391 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-10

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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CL-ML
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SC

ARTIFICIAL FILL
Silty Gravelly SAND, light brown, damp, medium dense, common roots
@ 1' Clayey SILT, tan to brown to olive brown, slightly moist, very stiff,
common <4" fragments of sandstone, granitics, and dacite

@ 4' Silty Gravelly CLAY, brown to olive brown, slightly moist, very
stiff, common <2" granitic, sandstone, and dacite fragments

ALLUVIUM
@ 7' Sandy SILT, dark reddish brown to black, damp, very dense,
trace clay, common roots and artificial detritus

BEDROCK
@ 9' Decomposed GRANITE, excavates to Clayey SAND, reddish
brown mottled, damp, very dense
@ 10.5' Refusal

Total depth due to refusal: 10.5'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-11

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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44SM

GC

GM

ARTIFICIAL FILL
Silty Gravelly SAND, light brown to tan, damp, medium dense,
common roots, common <5" fragments of sandstone

@ 5.5' Sandy Gravelly CLAY, tan to grayish-brown to olive-brown,
slightly moist, very stiff to hard, common <2" granitic, sandstone, and
dacite fragments

ALLUVIUM
@ 10' Sandy GRAVEL and Gravelly SAND, reddish brown to dark
brown, damp, very dense, common <3" granitic and dacite fragments,
trace clay
@ 13' Refusal; possible granitic contact

Total depth due to refusal: 13'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 388 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-12

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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EI DS
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MAX

36
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CL-ML
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SC

SC

ARTIFICIAL FILL
Silty Gravelly SAND, light brown to tan, damp, medium dense,
common roots, common <5" fragments of sandstone
@ 1.5' Silty CLAY and Sandy SILT, olvie to white mottled to tan, very
stiff, slightly moist

@ 7' Sandy SILT, tan to brown, damp, very stiff to hard

ALLUVIUM
@ 9.5' Clayey Silty SAND, black to dark brown, orange-red oxidation,
damp, very dense, some plant roots, possible topsoil or alluvium

@ 13' Clayey SAND, reddish brown, very dense, damp, decomposed
granite?

@ 15' No recovery; refusal on possible granitic rock

Total depth due to refusal: 15.1'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-13

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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Geotechnical Evaluation – Protea Capitol Partners    October 29, 2018 
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APPENDIX B 

LABORATORY TEST DATA 
 

Laboratory tests were performed to provide geotechnical parameters for engineering analyses. The 
following tests were performed: 

 

• CLASSIFICATION: Field classifications were verified in the laboratory by visual examination. The 

final soil classifications are in accordance with the Unified Soil Classification System. 

• MOISTURE CONTENT and DRY DENSITY: The in-situ moisture content and dry density of soils 

was determined for soil samples obtained from the borings, and were determined in general 

accordance with ASTM D2216 and ASTM 2937, respectively. 

• GRAIN SIZE DISTRIBUTION: The grain size distribution was determined on select samples in 

accordance with ASTM D422.   

• ATTERBERG LIMITS: The Atterberg limits were determined on select samples in accordance with 

ASTM D4318.   

• EXPANSION INDEX: The expansion index was determined on select samples in accordance with 

ASTM D4829.   

• CORROSIVITY: Corrosion testing of representative soil samples included sulfate potential by 

California Test 417, chloride potential by California Test 422, and soil minimum resistivity and pH 

by California Test 643. The sample was tested at the Clarkson Laboratory and Supply, Inc. 

located in Chula Vista, California. 
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A B C D
Compactor air pressure PSI 160 110 70
Water added % 3.6 4.8 7.0
Moisture at compaction % 15.8 17.0 19.2
Height of sample IN 2.52 2.67 2.6
Dry density PCF 113.6 109.0 106.4
R-Value by exudation 15 10 7
R-Value by exudation, corrected 15 10 7
Exudation pressure PSI 449 340 183
Stability thickness FT 1.09 1.15 1.19
Expansion pressure thickness FT 0.73 0.67 0.57

Traffic index, assumed 5.0 Sample Location:
Gravel equivalent factor, assumed 1.25 Sample Description:
Expansion, stability equilibrium Notes:
R-Value by expansion NA
R-Value by exudation 9 Test Method:
R-Value at equilibrium 9

GeoSoils, Inc.
5741 Palmer Way    Project: EEI Tiger
Carlsbad, CA 92008
Telephone: (760) 438-3155    Number: 5932-E-SC
Fax: (760) 931-0915

9/2/2010    Date: October 2018 Plate: 1

TEST SPECIMEN

R - VALUE TEST RESULTS

AAA-72646.4

DESIGN CALCULATION DATA

0% Retained on 3/4 inch sieve

Light Olive Brown Sandy Clay

SAMPLE INFORMATION
B-11, 0-5ft

Cal-Trans Test 301
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                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: October 16, 2018   
Purchase Order Number: AAA-72646-4                           
Sales Order Number: 41926
Account Number: EEI

To: 
*-------------------------------------------------* 
EEI Environmental Equalizers Inc
2195 Faraday Avenue Suite K
Carlsbad, CA 92008
Attention: Jeff Blake 

Laboratory Number: SO7060 Customers Phone: 760-431-3747 

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 10/12/18 at 3:45pm, 
taken from Parcel #2 Project#AAA-72646-4
marked as B-13@0'-5'.
 
Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 7.0               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 1700
5 1000
5 710
5 550
5 520
5 540
5 570

17 years to perforation for a 16 gauge metal culvert.
22 years to perforation for a 14 gauge metal culvert.
30 years to perforation for a 12 gauge metal culvert.
38 years to perforation for a 10 gauge metal culvert.
47 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.025% (250ppm)

Water Soluble Chloride Calif. Test 422 0.026% (260ppm)

__________________________
Laura Torres
LT/ilv
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APPENDIX C 

FORM I 8 
  



Appendix I: Forms and Checklists 

I-27 February 2016 

Categorization of Infiltration Feasibility Condition
Form I-8 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot be 
mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

X

X

Based on our percolation testing at the site, the calculated Infiltration Rate at both test 
borings is 0.11 in/hr with a factor of safety of 2.0 applied.

Measured infiltration rates are less than 0.5 in/hr (see Criteria 1). 



Appendix I: Forms and Checklists 

I-28 February 2016 

Form I-8 Page 2 of 4 

Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

Part 1 
Result
* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. The 
feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in

the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings

X

X

Measured infiltration rates are less than 0.5 in/hr (see Criteria 1). 

Measured infiltration rates are less than 0.5 in/hr (see Criteria 1). 

No, Full 
Infiltration is not 
considered to be 

feasible



Appendix I: Forms and Checklists 

I-29 February 2016 

Form I-8 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

X

X

Percolation testing was conducted within two borings at depths of approximately 15 and 9 feet
below existing ground surface. Tests were run at intervals of 30 minutes for each boring, and the 
resulting percolation rate was converted to an infiltration rate using the Porchet Method. A factor 
of safety of 2.0 was applied to the calculated infiltration rate, per the City of Oceanside/County of
San Diego BMP guidelines. The measured infiltration rate at both borings is 0.11 in/hr. 

Percolation testing was conducted within decomposed granitic bedrock, which has the 
consistency of sandy clay and clayey sand, and is the reason for the low infiltration rates. While 
the measured infiltration could technically allow for partial infiltration at the site, they could also 
pose a hazard to utilities for the proposed development.



Appendix I: Forms and Checklists 

I-30 February 2016 

Form I-8 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed without 
posing significant risk for groundwater related concerns 
(shallow water table, storm water pollutants or other factors)? 
The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 
Can infiltration be allowed without violating downstream water 
rights? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 

Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 

The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 

infeasible within the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in

the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings

X

Provide basis: 

Groundwater was not encountered during our subsurface investigation to the maximum depth of 
17.5 feet below ground surface. There are no known contaminants onsite. 

This question requires the expertise of water-rights lawyers to determine if any violation can be
expected downstream by reducing the run-off slightly via infiltration of the water into 
bioretention or stormwater devices

Partial 
Infiltration

may be
feasible



Geotechnical Evaluation – Protea Capitol Partners    October 29, 2018 
Proposed “Ocean Hills Phase II” Development, Oceanside, California EEI Project AAA-72646.4 
 

 

APPENDIX D 

EARTHWORK AND GRADING GUIDELINES 
 

 

 
 



 

 

 
 
 
 

 
EARTHWORK AND GRADING GUIDELINES 

 
 

GENERAL 

 
These guidelines present general procedures and recommendations for earthwork and grading as 
required on the approved grading plans, including preparation of areas to be filled, placement of 
fill and installation of subdrains and excavations.  The recommendations contained in the 
geotechnical report are applicable to each specific project, are part of the earthwork and grading 
guidelines and would supersede the provisions contained hereafter in the case of conflict.  
Observations and/or testing performed by the consultant during the course of grading may 
result in revised recommendations which could supersede these guidelines or the 
recommendations contained in the geotechnical report. Figures A through O is provided at the 
back of this appendix, exhibiting generalized cross sections relating to these guidelines. 
 
The contractor is responsible for the satisfactory completion of all earthworks in accordance with 
provisions of the project plans and specifications.  The project soil engineer and engineering 
geologist (geotechnical consultant) or their representatives should provide observation and 
testing services, and geotechnical consultation throughout the duration of the project. 
 
 
EARTHWORK OBSERVATIONS AND TESTING 

Geotechnical Consultant 

Prior to the commencement of grading, a qualified geotechnical consultant (a soil engineer and 
engineering geologist) should be employed for the purpose of observing earthwork procedures 
and testing the fills for conformance with the recommendations of the geotechnical report, 
the approved grading plans, and applicable grading codes and ordinances. 
 
The geotechnical consultant should provide testing and observation so that determination may 
be made that the work is being completed as specified.  It is the responsibility of the contractor 
to assist the consultant and keep them aware of work schedules and predicted changes, so 
that the consultant may schedule their personnel accordingly. 
 
All removals, prepared ground to receive fill, key excavations, and subdrains should be 
observed and documented by the project engineering geologist and/or soil engineer prior to 
placing any fill.  It is the contractor’s responsibility to notify the engineering geologist and soil 
engineer when such areas are ready for observation. 
 
 
 
 

Corporate Office: 2195 Faraday Ave., Suite K, Carlsbad, CA  92008-7207  Ph: 760-431-3747 
www.eeitiger.com 

Camarillo * Carlsbad * Pleasanton * Sacramento * Reno 

http://www.eeitiger.com/
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Laboratory and Field Tests 
 

Maximum dry density tests to determine the degree of compaction should be performed in 
accordance with American Standard Testing Materials test method ASTM designation 
D-1557-78.  Random field compaction tests should be performed in accordance with test 
method ASTM designations D-1556-82, D-2937 or D-2922 & D-3017, at intervals of 
approximately two feet of fill height per 10,000 sq. ft. or every one thousand cubic yards of fill 
placed.  These criteria would vary depending on the soil conditions and the size of the project. 
The location and frequency of testing would be at the discretion of the geotechnical consultant 

 

Contractor’s Responsibility 
 

All clearing, site preparation, and earthwork performed on the project should be conducted by 
the contractor, with observation by geotechnical consultants and staged approval by the 
appropriate governing agencies.  It is the contractor’s responsibility to prepare the ground 
surface to receive the fill to the satisfaction of the soil engineer, and to place, spread, moisture 
condition, mix and compact the fill in accordance with the recommendations of the soil 
engineer.  The contractor should also remove all major deleterious material considered 
unsatisfactory by the soil engineer. 

 

It is the sole responsibility of the contractor to provide adequate equipment and methods to 
accomplish the earthwork in accordance with applicable grading guidelines, codes or agency 
ordinances, and approved grading plans. Sufficient watering apparatus and compaction 
equipment should be provided by the contractor with due consideration for the fill material, rate 
of placement, and climatic conditions.  If, in the opinion of the geotechnical consultant, 
unsatisfactory conditions such as questionable weather, excessive oversized rock, deleterious 
material or insufficient support equipment are resulting in a quality of work that is not 
acceptable, the consultant will inform the contractor, and the contractor is expected to rectify 
the conditions, and if necessary, stop work until conditions are satisfactory. 

 

The contractor will properly grade all surfaces to maintain good drainage and prevent ponding 
of water.  The contractor will take action to control surface water and to prevent erosion 
control measures that have been installed. 

 

SITE PREPARATION 
 

All vegetation including brush, trees, thick grasses, organic debris, and other deleterious 
material should be removed and disposed of offsite, and must be concluded prior to placing fill.  
Existing fill, soil, alluvium, colluvium, or rock materials determined by the soil engineer or 
engineering geologist as unsuitable for structural in-place support should be removed prior to 
fill placement. Depending upon the soil conditions, these materials may be reused as 
compacted fills.  Any materials incorporated as part of the compacted fills should be approved by 
the soil engineer. 

 

Any underground structures such as cesspools, cisterns, mining shafts, tunnels, septic 
tanks, wells, pipelines, or other structures not located prior to grading are to be removed or 
treated in a manner recommended by the soil engineer.   Soft, dry, spongy, highly fractured, 
or otherwise unsuitable ground extending to such a depth that surface processing cannot 
adequately improve the condition should be over excavated down to firm ground and approved 
by the soil engineer before compaction and filling operations continue.  Over excavated and 
processed soils which have been properly mixed and moisture-conditioned should be 
recompacted to the minimum relative compaction as specified in these guidelines. 
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Existing ground which is determined to be satisfactory for support of the fills should be scarified 
to a minimum depth of 6 inches, or as directed by the soil engineer.  After the scarified 
ground is brought to optimum moisture (or greater) and mixed, the materials should be 
compacted as specified herein.  If the scarified zone is greater than 6 inches in depth, it may 
be necessary to remove the excess and place the material in lifts restricted to 6 inches in 
compacted thickness. 

 
Existing grind which is not satisfactory to support compacted fill should be over excavated as 
required in the geotechnical report or by the onsite soils engineer and/or engineering 
geologists. Scarification, discing, or other acceptable form of mixing should continue until the 
soils are broken down and free of large fragments or clods, until the working surface is 
reasonably uniform and free from ruts, hollows, hummocks, or other uneven features which 
would inhibit compaction as described above. 

 
Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical) 
gradient, the ground should be benched.  The lowest bench, which will act as a key, should be a 
minimum of 12 feet wide and should be at least two feet deep into competent material, 
approved by the soil engineer and/or engineering geologist.  In fill over cut slope conditions, the 
recommended minimum width of the lowest bench or key is at least 15 feet with the 
key excavated on competent material, as designated by the Geotechnical Consultant.  As a 
general rule, unless superseded by the Soil Engineer, the minimum width of fill keys should be 
approximately equal to one-half (½) the height of the slope. 

 
Standard benching is typically four feet (minimum) vertically, exposing competent material. 
Benching may be used to remove unsuitable materials, although it is understood that the 
vertical height of the bench may exceed four feet.  Pre stripping may be considered for removal 
of unsuitable materials in excess of four feet in thickness. 

 
All areas to receive fill, including processed areas, removal areas, and toe of fill benches should 
be observed and approved by the soil engineer and/or engineering geologist prior to placement 
of fill. Fills may then be properly placed and compacted until design grades are attained. 

 
 

COMPACTED FILLS 
 

Earth materials imported or excavated on the property may be utilized as fill provided that each 
soil type has been accepted by the soil engineer.  These materials should be free of roots, 
tree branches, other organic matter or other deleterious materials.  All unsuitable materials 
should be removed from the fill as directed by the soil engineer.  Soils of poor gradation, 
undesirable expansion potential, or substandard strength characteristics may be designated 
unsuitable by the consultant and may require mixing with other earth materials to serve as 
a satisfactory fill material. 

 
Fill materials generated from benching operations should be dispersed throughout the fill area. 
Benching operations should not result in the benched material being placed only within a single 
equipment width away from the fill/bedrock contact. 
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Oversized  materials,  defined  as  rock  or  other  irreducible  materials  with  a  maximum  size 
exceeding 12 inches in one dimension, should not be buried or placed in fills unless the location 
of materials and disposal methods are specifically approved by the soil engineer.  Oversized 
material should be taken offsite or placed in accordance with recommendations of the soil 
engineer in areas designated as suitable for rock disposal.  Oversized material should not be 
placed vertically within 10 feet of finish grade or horizontally within 20 feet of slope faces. 

 
To facilitate trenching, rock should not be placed within the range of foundation excavations or 
future utilities unless specifically approved by the soil engineer and/or the representative 
developers. 

 
If import fill material is required for grading, representative samples of the material should be 
analyzed in the laboratory by the soil engineer to determine its physical properties.  If any 
material other than that previously analyzed is imported to the fill or encountered during 
grading, analysis of this material should be conducted by the soil engineer as soon as practical. 

 
Fill material should be placed in areas prepared to receive fill in near-horizontal layers that should 
not exceed six inches compacted in thickness.  The soil engineer may approve thicker lifts if 
testing indicates the grading procedures are such that adequate compaction is being 
achieved. Each layer should be spread evenly and mixed to attain uniformity of material and 
moisture suitable for compaction. 

 
Fill materials at moisture content less than optimum should be watered and mixed, and “wet” 
fill materials should be aerated by scarification, or should be mixed with drier material.  
Moisture conditioning and mixing of fill materials should continue until the fill materials have 
uniform moisture content at or above optimum moisture. 

 
After each layer has been evenly spread, moisture-conditioned and mixed, it should be uniformly 
compacted to a minimum of 90 percent of maximum density as determined by ASTM test 
designation, D 1557-78, or as otherwise recommended by the soil engineer.  Compaction 
equipment should be adequately sized and should be reliable to efficiently achieve the required 
degree of compaction. 

 
Where tests indicate that the density of any layer of fill, or portion thereof, is below the required 
relative compaction or improper moisture content, the particular layer or portion will be 
reworked until the required density and/or moisture content has been attained.  No 
additional fill will be placed in an area until the last placed lift of fill has been tested and found 
to meet the density and moisture requirements, and is approved by the soil engineer. 

 
Compaction of slopes should be accomplished by over-building the outside edge a minimum of 
three feet horizontally, and subsequently trimming back to the finish design slope configuration.  
Testing will be performed as the fill is horizontally placed to evaluate compaction as the fill core 
is being developed.  Special efforts may be necessary to attain the specified compaction in the 
fill slope zone.  Final slope shaping should be performed by trimming and removing loose 
materials with appropriate equipment.  A final determination of fill slope compaction should be 
based on observation and/or testing of the finished slope face. 
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If an alternative to over-building and cutting back the compacted fill slope is selected, then 
additional efforts should be made to achieve the required compaction in the outer 10 feet of 
each lift of fill by undertaking the following: 

 
• Equipment consisting of a heavy short-shanked sheepsfoot should be used to roll 

(horizontal) parallel to the slopes continuously as fill is placed.  The sheepsfoot roller 
should also be used to roll perpendicular to the slopes, and extend out over the slope 
to provide adequate compaction to the face slope. 

 
•           Loose fill should not be spilled out over the face of the slope as each lift is compacted.  

Any loose fill spilled over a previously completed slope face should be trimmed off or be 
subject to re-rolling. 

 
• Field compaction tests will be made in the outer two to five feet of the slope at two 

to three foot vertical intervals, subsequent to compaction operations. 
 

• After completion of the slope, the slope face should be shaped with a small dozer 
and then re-rolled with a sheepsfoot to achieve compaction to near the slope face. 
Subsequent to testing to verify compaction, the slopes should be grid-rolled to achieve 
adequate compaction to the slope face.  Final testing should be used to confirm 
compaction after grid rolling. 

 
• Where testing indicates less than adequate compaction, the contractor will be 

responsible to process, moisture condition, mix and recompact the slope materials as 
necessary to achieve compaction. Additional testing should be performed to verify 
compaction. 

 
• Erosion control and drainage devices should be designed by the project civil engineer in 

compliance with the ordinances of the controlling governmental agencies, and/or in 
accordance with the recommendations of the soil engineer or engineering geologist. 

 
 

EXCAVATIONS 
 

Excavations and cut slopes should be observed and mapped during grading by the engineering 
geologist.  If directed by the engineering geologist, further excavations or over-excavation and 
refilling of cut areas should be performed.  When fills over cut slopes are to be graded, the 
cut portion of the slope should be observed by the engineering geologist prior to placement of 
the overlying fill portion of the slope.  The engineering geologist should observe all cut slopes 
and should be notified by the contractor when cut slopes are started. 

 
If, during the course of grading, unanticipated adverse or potentially adverse geologic conditions 
are encountered, the engineering geologist and soil engineer should investigate, evaluate 
and make recommendations to mitigate (or limit) these conditions. The need for cut slope 
buttressing or stabilizing should be based on as-grading evaluations by the engineering 
geologist, whether anticipated previously or not. 

 
Unless otherwise specified in soil and geological reports, no cut slopes should be excavated 
higher or steeper than that allowed by the ordinances of controlling governmental agencies. 
Additionally, short-term stability of temporary cut slopes is the contractor’s responsibility. 
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Erosion control and drainage devices should be designed by the project civil engineer and should 
be constructed in compliance with the ordinances of the controlling governmental 
agencies, and/or in accordance with the recommendations of the soil engineer or engineering 
geologist. 

 
 

SUBDRAIN INSTALLATION 
 

Subdrains should be installed in accordance with the approved embedment material, 
alignment and details indicated by the geotechnical consultant. Subdrain locations or 
construction materials should not be changed or modified without approval of the 
geotechnical consultant. The soil engineer and/or engineering geologist may recommend and 
direct changes in subdrain line, grade and drain material in the field, pending exposed 
conditions.  The location of constructed subdrains should be recorded by the project civil 
engineer. 

 
 

COMPLETION 
 

Consultation, observation and testing by the geotechnical consultant should be completed 
during grading operations in order to state an opinion that all cut and filled areas are graded in 
accordance with the approved project specifications. 

 
After completion of grading and after the soil engineer and engineering geologist have finished 
their observations, final reports should be submitted subject to review by the controlling 
governmental agencies.  No additional grading should be undertaken without prior notification 
of the soil engineer and/or engineering geologist. 

 
All finished cut and fill slopes should be protected from erosion, including but not limited to 
planting in accordance with the plan design specifications and/or as recommended by a 
landscape architect.  Such protection and/or planning should be undertaken as soon as 
possible after completion of grading. 

 
 

ATTACHMENTS 
 

Figure A – Transition Lot Detail Cut Lot 
Figure B – Transition Lot Detail Cut - Fill 
Figure C – Rock Disposal Pits 
Figure D – Detail for Fill Slope Toeing out on a Flat Alluviated Canyon 
Figure E – Removal Adjacent to Existing Fill 
Figure F – Daylight Cut Lot Detail 
Figure G – Skin Fill of Natural Ground 
Figure H – Typical Stabilization Buttress Fill Design 
Figure I – Stabilization Fill for Unstable Material Exposed in Portion of Cut Slope 
Figure J – Fill Over Cut Detail 
Figure K – Fill Over Natural Detail 
Figure L – Oversize Rock Disposal 
Figure M – Canyon Subdrain Detail 
Figure N – Canyon Subdrain Alternate Details 
Figure O – Typical Stabilization Buttress Subdrain Detail 
Figure P – Retaining Wall Backfill 



 

 

 

TRANSITION LOT DETAIL 

CUT LOT – MATERIAL TYPE 

TRANSITION 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5' Minimum 
 
 

Pad Grade 

 
Overexcavate and Recompact 

 
Compacted Fill 

 
 
 

3' Minimum* 
Unweathered Bedrock or Approved Material 

 

 
 
 

Typical Benching 

* The soils engineer and/or engineering geologist may recommend deeper 
overexcavation in steep cut-fill transitions. 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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CUT LOT – MATERIAL TYPE TRANSITION 

 
 
 
 

  

 
 

FIGURE A 
Engineering Solutions



 

 

 

 
TRANSITION LOT DETAIL 

CUT – FILL – DAYLIGHT TRANSITION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5' Minimum 
 

Pad Grade 
 
 

Overexcavate and Recompact 

 
Compacted Fill 

 
 

3' Minimum* 

Unweathered Bedrock or Approved Material 
 

 
 
 
 
 
 
 
 

Typical Benching 

* The soils engineer and/or engineering geologist may recommend deeper 
overexcavation in steep cut-fill transitions. 

 
 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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CUT – FILL – DAYLIGHT TRANSITION 

 
 
 
 
    

   Engineering Solutions 

 
 

FIGURE B 



 

 

 

 
ROCK DISPOSAL PITS 

 
 
 

Large Rock/Boulder 

 
Fill lifts compacted over rock after embedment 

 
 
 
 
 

Granular material 
 
 
 
 
 
 

Compacted fill 
 

 
 

Size of excavation to be commensurate with rock size. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: (1) Large rock is defined as having a diameter larger than 3 feet in maximum size. 
(2) Pit shall be excavated into compacted fill to a depth equal to half of the rock size. 
(3) Granular soil shall be pushed into the pit and then flooded around the rock using a sheepsfoot to help with compaction. 
(4) A minimum of 3 feet of compacted fill should be laid over each pit. 
(5) Pits shall have at least 15 feet of separation between one another, horizontally. 
(6) Pits shall be placed at least 20 feet from any fill slope. 
(7) Pits shall be used only in deep fill areas. 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE C 



 

 

 

DETAIL FOR FILL SLOPE TOEING OUT ON 

FLAT ALLUVIATED CANYON 
 
 
 
 
 
 
 
 
 

Toe of slope as shown on grading plan 
 
 

Original ground surface to be restored with compacted fill. 
 
 

Compacted fill 

 
Original ground surface 

 
 
 
 
 
 
 
 

Anticipated alluvial removal depth per 

soils engineer. 
 
 
 
 
 
 
 
 

Backcut varies for deep removals. A 
backcut shall not be made steeper than 
a slope of 1:1 or as necessary for safety Provide a 1:1 minimum projection from the toe of the slope as shown on 
considerations. the grading plan to the recommended depth. Factors such as slope height, 

site conditions, and/or local conditions could demand shallower 
projections. 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE D 



 

 

 

 

REMOVAL ADJACENT TO EXISTING FILL 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Adjoining Canyon Fill 
 
 
 
 
 
 

Compacted fill limits line 
Proposed additional compacted fill 

 

 
Temporary compacted 

fill for drainage only 
 

Qaf 
Qaf (Existing compacted fill) 

Qal (To be removed)
 

 
 
 
 
 
 
 
 
 
 
 

To be removed before placing additional compacted fill 

Legend  
 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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Qaf - Artificial Fill 

 
 

Qal - Alluvium 
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FIGURE E 



 

 

 

DAYLIGHT CUT LOT DETAIL 
 
 
 
 
 
 

Fill slope shall be recompacted at a 2:1 ratio (this may increase or 

decrease the area of the pad) 
 

 
 
 
 

Overexcavate and recompact fill 

 
Proposed finish grade 

 

 
3' minimum blanket fill 

 

 
Avoid and/or clean up spillage of materials on the natural slope 

 
Bedrock or approved material 

 
 
 

Typical benching 
 
 
 
 
 
 

2' minimum key depth 

 
Note: (1) Subdrain and key width requirements shall be determined based on exposed subsurface conditions and the thickness of 

overburden. 
(2) Pad overexcavation and recompaction shall be completed if determined as necessary by the soils engineer and/or 

engineering geologist. 
 

 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE F 



 

 

 

 
SKIN FILL OF NATURAL GROUND 

 
 
 
 

15' minimum to be maintained from proposed finish Original slope 
slope face to backcut 

 

 
Proposed finish grade 

 
3' minimum 

 
 
 
 
 

 
Bedrock or approved materials 

Proposed finish grade 
 
 
 
 
 
 
 
 
 
 
 

3' minimum key depth 
2' minimum key 

depth 15' minimum key width 

 
Note: (1) The need and disposition of drains will be determined by the soils engineer and/or engineering geologist based on site 

conditions. 
(2) Pad overexcavation and recompaction shall be completed if determined as necessary by the soils engineer and/or 

engineering geologist. 
 

 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE G 



 

 

 

 

TYPICAL STABILIZATION BUTTRESS FILL DESIGN 
 
 
 
 
 
 
 
 

Outlets shall be spaced at 100' maximum intervals, and should extend 12" beyond the face of the slope at the 

finish of of rough grading 
 
 
 

15' minimum Blanket fill if recommended by the soils engineer and/or 

engineering geologist 
 
 
 
 
 

Design finish slope 10' minimum 

25' maximum 
 

 
 

Typical benching 
 

15' is typical Buttress or sidehill fill 
4" diameter non-perforated outlet pipe and backdrain (see 

alternatives) 
 

 
1'-2' clear 

 

 
Toe Heel Gravel-fabric drain material 

Bedrock 

 
3' minimum key depth 

 
W = H/2 or a minimum of 15' 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE H 



 

 

 

 
SKIN FILL OF NATURAL GROUND 

 
 
 
 

15' minimum to be maintained from proposed finish Original slope 
slope face to backcut 

 

 
Proposed finish grade 

 
3' minimum 

 
 
 
 
 

 
Bedrock or approved materials 

Proposed finish grade 
 
 
 
 
 
 
 
 
 
 
 

3' minimum key depth 
2' minimum key 

depth 15' minimum key width 

 
Note: (1) The need and disposition of drains will be determined by the soils engineer and/or engineering geologist based on site 

conditions. 
(2) Pad overexcavation and recompaction shall be completed if determined as necessary by the soils engineer and/or 

engineering geologist. 
 

 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE G 



 

 

 

 

TYPICAL STABILIZATION BUTTRESS FILL DESIGN 
 
 
 
 
 
 
 
 

Outlets shall be spaced at 100' maximum intervals, and should extend 12" beyond the face of the slope at the 

finish of of rough grading 
 
 
 

15' minimum Blanket fill if recommended by the soils engineer and/or 

engineering geologist 
 
 
 
 
 

Design finish slope 10' minimum 

25' maximum 
 

 
 

Typical benching 
 

15' is typical Buttress or sidehill fill 
4" diameter non-perforated outlet pipe and backdrain (see 

alternatives) 
 

 
1'-2' clear 

 

 
Toe Heel Gravel-fabric drain material 

Bedrock 

 
3' minimum key depth 

 
W = H/2 or a minimum of 15' 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE H 



 

 

 

 

STABILIZATION FILL FOR UNSTABLE MATERIAL 

EXPOSED IN PORTION OF CUT SLOPE 
 
 
 
 
 
 
 
 

Remove unstable material 
 
 
 

15' minimum 

 
Proposed finished grade 

 

 
 
 
 
 

Unweathered bedrock or approved material 
 

H2 

 
Remove: unstable material 

Compacted stabilization fill 
 

H1 
 

 
 

1' minimum tilted back 
 
 
 

If recommended by the soils engineer and/or engineering geologist, the remaining cut 
W2 portion of the slope may require removal and replacement with compacted fill. 

 
 

W1 

 
Note: (1) Subdrains are required only if specified by the soils engineer and/or engineering geologist. 

(2) “W” shall be the equipment width (15') for slope heights less than 25 feet. For slopes greater than 25 feet “W” 
shall be determined by the project soils engineer and/or the engineering geologist. “W” shall never be less than H/2. 

 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE I 



 

 

 

 
FILL OVER CUT DETAIL 

 
 
 
 

Cut/Fill Contact: As shown on grading plan Maintain minimum 15' fill section from backcut to 

face of finish slope 

Compacted fill 
Cut/Fill Contact: As shown on as built 

 

 
 
 
 

H 
 

3' minimum 
 

 
Original topography 

 
 
 

2' minimum 
Cut slope 

Bench width may vary 
 

 
Lowest bench width 
15' minimum or H/2 

 

 
 
 

Bedrock or approved material 

 
Note: The cut sectioin shall be excavated and evaluated by the soils engineer/engineering geologist prior to constructing the fill 

portion. 
 

 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE J 



 

 

 

 

FILL OVER NATURAL DETAIL 

SIDEHILL FILL 
 

Compacted Fill 
 
 

Proposed Grade Maintain Minimum 15' Width 
 
 
 
 
 
 

Toe of slope as shown on grading plan 
 

 
 
 

Provide a 1:1 minimum projection from design toe of 

slope to toe of key as shown on as built 
4' Minimum 

 

 
Natural slope to be restored with compacted fill 

 
 
 
 

Bench Width May Vary 
 

Backcut Varies 
3' Minimum 

 

 
 

15' Minimum key width 

2' X 3' Minimum key depth 
 

 
2' minimum in bedrock or approved material 

Note: (1) Special recommendations shall be provided by the soils engineer/engineering geologist where the natural slope 
approaches or exceeds the design slope ratio. 
(2) The need for and disposition of drains would be determined by the soils engineer/engineering geologist based upon 
exposed conditions. 

 

 
 
 
 
 
 
 

Note: Figures not to scale 
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FIGURE K 



 

 

 

 
OVERSIZE ROCK DISPOSAL 

 

 
 

View Normal to Slope Face 

 
Proposed Finish Grade 

 

 
10' minimum (5) 

 

 
(2) 15' minimum (1) 

(7) 
(6) 

 
 

20' minimum 15' minimum 
5' minimum (3) 

 
 
 
 

Bedrock or Approved Material 
 

 
View Parallel to Slope Face 

 
Proposed Finish Grade 

 
10' minimum (5) 

(7) 
 

(4) 

10' minimum 100' maximum 
 

3' minimum (8) 

 
5' minimum (3) 

 

 
 
 

Bedrock or Approved Material 

 
Note: (1) One Equipment width or a minimum of 15 feet. 

(2) Height and width may vary depending on rock size and type of equipment used. Length of windrow shall be no greater than 100 feet maximum. 
(3) If approved by the soils engineer and/or engineering geologist. 
(4) Orientation of windrows may vary but shall be as recommended by the soils engineer and/or engineering geologist. Unless recommended staggering of 
windrows is not necessary. 
(5) Areas shall be cleared for utility trenches, foundations, and swimming pools. 
(6) Voids in windrows shall be filled by flooding granular soil into place. Granular soil shall be any soil which has a unified soil classification system 
(Universal Building Code (UBC) 29-1). Designation of SM, SP, SW, GP, or GW. 
(7) After fill between windrows is placed and compacted with the lift of fill covering windrow, windrow shall be proof rolled with a D-9 dozer or equivalent. 
(8) Oversized rock is defined as larger than 12", and less than 4 feet in size. 

 

 

Approximate Scale: 1" = 30' 
 

0 FT 18 FT    30 FT 60 FT 
 

 
Note: All distances are approximate 
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FIGURE L 



 

 

 

CANYON SUBDRAIN DETAIL 
 

Type A 

Proposed Compacted Fill 

 
 
 
 
 
 

Natural ground 
 
 

Colluvium and alluvium (remove) 
 

 
 
 
 
 
 
 
 
 

Typical benching 
See alternatives (Figure N) 

 
 
 

Type B 
 

Proposed Compacted Fill 
 
 
 
 
 
 
 

Natural ground 
 
 

Colluvium and alluvium (remove) 
 
 
 
 
 
 
 
 
 
 

Typical benching 
See alternatives (Figure N) 

 

 
Note: Alternatives, locations, and extent of subdrains should be determined by the soils engineer and/or engineering geologist during actual grading. 

 
 
 
 
 
 
 
 
 
 
 
 

Note: Figures not to scale 
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FIGURE M 



 

 

 

 
CANYON SUBDRAIN ALTERNATE DETAILS 

 

 
Alternate 1: Perforated Pipe and Filter Material 

 

 
 
 

Filter material: Minimum volume of 9 feet3/linear foot. 12" Minimum 
6" diameter ABS or PVC pipe or approved substitute with minimum 

6" Minimum 8 (¼” diameter) perforations per linear foot in bottom half of pipe. 
ASTM D 2751, SDR 35 or ASTM D 1527, Schedule 40. 
ASTM D 3034, SDR 35 or ASTM D 1785, Schedule 40. 
For continuous run in excess of 500 feet use 8" diameter pipe. 

 
 

6" Minimum 
 

 
Filter Material 

 
6" Minimum 

 
Sieve Size  Percent Passing 

1" 100 
¾” 90-100 

3/8" 40-100 
No. 4 25-40 
No. 8 18-33 
No. 30 5-15 
No. 50 0-7 

No. 200 0-3 
 

 
 
 
 
 

Alternate 2: Perforated Pipe, Gravel and Filter Fabric 
 

Minimum Overlap 
 

Minimum Overlap 
6"

 

 

 
6" 

 

 
6" Minimum Cover 

Minimum Bedding 4" 
4" Minimum Bedding 

 
 

Gravel material 9 feet3/linear foot. 
Perforated pipe: see alternate 1. 
Gravel: Clean ¾” rock or approved substitute. 
Filter Fabric: Mirafi 140 or approved substitute. 

 
 
 
 
 
 
 
 
 
 

 
Note: Figures not to scale 
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FIGURE N 



 

 

 

TYPICAL STABILIZATION BUTTRESS SUBDRAIN DETAIL 
 

2' minimum 3' minimum 
2' minimum 

4" minimum pipe 
 

2" minimum 
 

 
 
 
 
 
 
 
 
 

4" minimum pipe 2" minimum 
2" minimum 

 
Filter Material: Minimum of 5 ft3/linear foot of pipe or 4 ft3/linear foot of pipe when placed in square cut trench. 

 
Alternative In Lieu Of Filter Material: Gravel may be encased in approved filter fabric. Filter fabric shall be mirafi 140 or equivalent. Filter fabric shall be lapped a minimum of 12" on all joints. 

 

 
Minimum 4" Diameter Pipe: ABS-ASTM D-2751, SDR 35 or ASTM D-1527 schedule 40 PVC-ASTM D-3034, SDR 35 or ASTM D-1785 schedule 40 with a crushing strength of 1,000 pounds minimum, and a 
minimum of 8 uniformly spaced perforations per foot of pipe installed with perforations at bottom of pipe. Provide cap at upstream end of pipe. Slope at 2% to outlet pipe. Outlet pipe shall be connected to the 
subdrain pipe with tee or elbow. 

 

 
 

Note: (1) Trench for outlet pipes shall be backfilled with onsite soil. 
(2) Backdrains and lateral drains shall be located at the elevation of every bench drain. First drain shall be located at the elevation just above the lower lot grade. Additional drains may be 

required at the discretion of the soils engineer and/or engineering geologist. 

 
Filter Material – Shall be of the following 
specification or an approved equivalent: 

 

 
Filter Material 

 
 

Sieve Size  Percent Passing 
1" 100 
¾” 90-100 

3/8" 40-100 
No. 4 25-40 
No. 8 18-33 
No. 30 5-15 
No. 50 0-7 

No. 200 0-3 

 
Gravel - Shall be of the following specification or 
an approved equivalent: 

 
Filter Material 

 
 

Sieve Size  Percent Passing 
1½" 100 

No. 4 50 
No. 200 8 

 

 
 
 

Sand equivalent: Minimum of 50 

 
 
 
 

Note: Figures not to scale 
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FIGURE O 
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OF ASTM Dl557 

 
 
 

 
1u-

 w_. 
w 
C/) 

 

 
 
 
 
DRAIN OR PROVIDE 
WEEP HOLES AS 
REQUIRED 

 
 
 
 

"11· •      •• 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

* OR AS REQUIRED FOR SAFETY 
 

 
NOTES 

 

(!) 4-INCH PERFORATED PVC SCHEDULE 40 OR APPROVED ALTERNATE. PLACE PERFORATION DOWN AND SURROUND WITH A 
MINIMUM OF 1 CUBIC FOOT PER LINEAL FOOT (1 FT. /FT.) OF 3/4 INCH ROCK OR APPROVED ALTERNATE AND WRAPPED IN FILTER 
FABRIC. 

® PLACE DRAIN AS SHOWN WHERE MOISTURE MIGRATION THROUGH THE WALL IS UNDESIRABLE. 
 
 
 
 
 

EARTHWORK & GRADING GUIDELINES 
TYPICAL RETAINING  WALL BACKFILL 
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1.0 Scope 

Hydrologic calculations to evaluate surface runoff associated with 2-, 10-, 50-, and 100-year 

hypothetical design storm frequencies from the tributary drainage areas were 

performed.  Hydrologic parameters used in the analysis, such as rainfall and soil classification 

are presented in the San Diego County Hydrology Manual, June 2003 (Hydrology Manual). 

Hydraulics calculations to evaluate pipe sizes to handle the 100-year storm event were 

performed using the Manning’s equation.  

Hydraulics calculations based on Hazen-Williams Equation was used in the sizing of dual 

sump pump system based on the 10-year storm event flow.  

Detention basin including its riser sizing calculations were performed based on 

hydromodification calculations to mitigate the 2-year to 10-year storm flows and volumes 

using the San Diego Hydrology Model (SDHM) 3.0 Model software. 

Biofiltration basins have been sized to treat the Design Capture Volume (DCV) for the site 

per the current Storm Water Quality Mitigation Plan, Regional Water Quality Control Board, 

and MS4 Permit requirements.   
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2.0 Project Description 

2.1. Existing Conditions 

The subject property is located at NEC Cannon Road and Mystra Drive in Oceanside, 

California. The site consists of a relatively level 6.46-acre property that is currently a vacant 

lot. The property is bounded by Cannon Road to the south, Mystra Drive to the west, and a 

residential subdivision to the north and east.  The lot will be subdivided into 2 separate 

parcels, Parcel 1 and Parcel 2.  Parcel 1 is the southern portion of the lot and is 2.93 acres 

in size.  Parcel 2 is the northern portion of the lot 3.53 acres in size. 

The existing project site has been rough graded and is relatively flat.  It slopes in a generally 

south westerly direction into two existing drain inlets, located at the southwestern part of the 

site, that tie-in to existing 24” pipe.  The pipe ties-in to existing curb catch basin in Mystra 

Drive. The subject property is bound by property walls to the north and east and, therefore, 

does not have upstream off-site run on. 

2.2. Proposed Conditions 

The proposed project is located within Parcel 1 and it consists of construction of a new 81,764 

SF 2-story assisted living facility building, a new drive aisle, parking stalls, landscape areas 

including biofiltration basins, and an above ground detention basin.  

The proposed project is considered a Priority Development Project and permanent BMPs are 

required for treatment of storm water runoff.  A separate Storm Water Quality Management 

Plan (SWQMP) has been prepared addressing the treatment of storm water runoff 

requirements including biofiltration and hydromodification. 

All roof runoff is conveyed into the proposed onsite storm drain system.  Surface drainage in 

the landscape and hardscape areas eventually drain into the proposed storm drain system.  

The storm drain system is routed to eventually drain onto the proposed biofiltration basins.  

The southern portion of the site drains onto Biofiltration Basin #1 and the northern portion of 

the site drains onto Biofiltration Basin #2.  Overflow drains in the biofiltration basins are routed 

to a sump pump that pumps the flow onto a detention basin located in the courtyard at the 

west side of the property.  Overflow from the detention basin will drain into existing curb inlet 

catch in Mystra Drive to drain into the existing municipal storm drain system. 

The proposed sump pump system includes a 10’ diameter, 13’ deep pump well and an 

overflow pipe to handle flow greater than the pump capacity (100-yr storm event).  The pump 

well is also equipped with an overflow weir to mitigate the 2-yr to 10-yr flows. 

The proposed project is bound by existing property walls to the north and east it does not 

have upstream off-site run on.
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3.0 Hydrology 

3.1 Methodology 

The hydrologic calculations to determine the 2-, 10-, 50-, and 100-year peak flow rates were 

performed using the criteria in the San Diego County Hydrology Manual. The Rational Method 

is an empirical computation procedure for developing a peak runoff rate (discharge) for storms 

of a specific recurrence interval.  Rational Method equations are based on the assumption 

that the peak flow rate is directly proportional to the drainage area, rainfall intensity, and a 

loss rate coefficient, which describes the effects of land use and soil type. The Rational 

Method flow rates were computed by generating a hydrologic "link-node" model, which 

divides the area into drainage subareas.  Please see Appendix A for hydrology calculations. 

3.2 Areas 

Hydrology Maps are included in this report delineating the drainage subareas.  Areas are 

provided in the maps in both square feet (SF) and acres (AC).  AC units are used in the 

rational method calculations. 

3.3 Soil 

Per soil report prepared by GeoMat Testing Laboratories, Inc. and dated June 16, 2016, the 

site is underlain by soil classified as dark brown sandy clay and reddish brown clayey sand 

(USCS “CL” and “SC”).  This soil is underlain by shallow bedrock with varying depths across 

the site at approximately 2’ to 15’ depth below existing ground surface.  Therefore, Soil Type 

B was selected for the hydrology analysis. The project site is located 33o09’55” N, 117o16’08” 

W per U.S. State Plane Coordinates. Hydrologic Soil Map found in Appendix A of the 

Hydrology Manual is included in Appendix C of this report for reference.  Project is located 

within Soil B area indicated in the map. 

3.4 Runoff Coefficient  

The runoff coefficients are based on land use and soil type.  The appropriate runoff coefficient 

(C) was determined by applying the equation provided in Page 3-5 and Cp values presented 

in Table 3-1 of the Hydrology Manual.  Table 3-1 is included in Appendix C of this report for 

reference. 
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3.5 Precipitation 

The 6-hr and 24-hr precipiation for the 2-, 10-, 50-, and 100-yr storm events was obtained 

from the Isopluvial Maps located in Appendix B of the Hydrology Manual. The hydrology 

manual requires the 6-hr precipitation to be within the range of 45% to 65% of the 24 - hr 

precipitation.  The calculated 6-hr precipitation both the 50- and 100-year storm events fall 

within the required range and is summarized in Table 1 below.  Therefore, no adjustments 

are required. 

Table 1 - Precipitation Values 

Storm Event P6, 6-hr Precipitation (in.) P24, 24-hr Precipitation 
(in.) 

P6/P24 (%) 

2-yr 1.4 2.2 63.6 

10-yr 2.0 3.5 57.1 

50-yr 2.5 4.5 55.6 

100-yr 3.0 5.0 60.0 

 

3.6 Time of Concentration  

The Time of Concentration (Tc) is the time required for runoff to flow from the most remote 

part of the drainage area to the point of interest.  The Tc (minutes) is based on slope and 

runoff coefficient and it was obtained using the equation provided in Figure 3-3 of the 

Hydrology Manual, and it is included in Appendix C of this report for reference.   

3.7 Rainfall Intensity  

The rainfall intensity is the rainfall in inches per hour (in/hr) for a duration equal to the Tc for 

a selected storm frequency.  Intensity is dependent on 6-hour precipitation and Tc.  It was 

obtained using the equation provided in Page 3-7 of the Hydrology Manual. 

3.8 Hydrology 

The peak rate runoff flow of the proposed site increases due to increase in impervious areas 

including roof, drive aisles, and parking spaces.  However, runoff is mitigated by 

implementation of hydromodification using above ground detention basin as a permanent 

BMP.  The existing and proposed flows were calculated using the Rational Method based on 

the site conditions discussed in Sections 2.1 and 2.2, respectively. 

3.8.1 Existing Hydrology  

The entire existing site sheet flows in a generally southwesterly direction towards the existing 

catch basin located at the southwest side of the property.  The catch basin ties into the 

existing 24” RCP pipe that ties into the existing curb inlet catch basin located in Mystra Drive.  

The existing flow for the different storm frequencies is outlined in Table 2 below. 
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Table 2 – Summary of Existing Flow 

Storm Event Q (cfs) 

2-yr 2.51 

10-yr 3.58 

50-yr 4.47 

100-yr 5.37 

 

3.8.2 Proposed Hydrology 

The proposed project site has been subdivided into subareas for runoff of storm water based 

on drainage patterns including ridge lines and low/confluence points.  The drainage patterns 

include the roof surface runoff and ground surface runoff areas.  Each subarea and the 

discharge point of each subarea is identified in the Proposed Hydrology Map.  Flow for each 

subarea prior to hydromodification is outlined in Table 3 below: 

Table 3 – Summary of Proposed Flows Prior to Hydromodification 

Subarea 
Q (cfs) Area 

2-year 10-year 50-year 100-year (sf) (ac) 

A1 0.83 1.18 1.48 1.77 16,405 0.38 

A2 0.80 1.15 1.43 1.72 3,256 0.07 

A3 0.77 1.10 1.37 1.64 3,035 0.07 

B1 0.71 1.01 1.27 1.52 8,254 0.19 

B2 0.13 0.19 0.23 0.28 976 0.02 

B3 1.12 1.60 2.00 2.40 3,978 0.09 

B4 0.75 1.07 1.34 1.61 3,567 0.08 

C1 0.41 0.58 0.72 0.87 1,858 0.04 

C2 1.78 2.55 3.18 3.82 13,632 0.31 

D 0.45 0.65 0.81 0.97 3,708 0.09 

E 0.04 0.06 0.08 0.09 667 0.02 

F1 1.02 1.46 1.82 2.19 10,416 0.24 

F2 0.59 0.84 1.05 1.26 3,486 0.08 

F3 2.82 4.03 5.03 6.04 11,375 0.26 

G 0.99 1.42 1.77 2.13 8,418 0.19 

H1 1.74 2.49 3.11 3.73 6,829 0.16 

H2 1.32 1.89 2.36 2.83 5,411 0.12 

H3 0.19 0.28 0.35 0.42 11,921 0.27 

I 5.58 7.98 9.97 11.97 23,081 0.53 

L 0.27 0.38 0.48 0.57 8,837 0.20 

J 0.04 0.05 0.06 0.08 543 0.01 

K 1.03 1.48 1.85 2.22 127,003 2.92 

Total 23.39 33.42 41.78 50.13 276,656 6.35 
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However, hydromodification is applied by use of the detention basin with overflow riser and 

weirs in order to mitigate the increase in flow.  Therefore, post-development Q < pre-

development Q.  Hydromodification analysis was performed as part of the Storm Water 

Quality Mitigation Plan and is included in Appendix E. 

The southern portion of the proposed site drains onto Biofiltration Basin #1.  The northern 

portion of the proposed site drains onto Biofiltration Basin #2.  Table 4 below summarizes 

tributary areas onto the basins. 

Table 4 - Tributary Areas into Biofiltration Basins 

Biofiltration Basin # Area 

1 

F 

G 

H 

I 

2 

A 

B 

C 

D 
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4.0 Hydraulics  

Hydraulics analysis was performed using Manning’s equation for each subarea contributing 

flow to the proposed underground storm drain system.  The proposed storm drain system has 

been designed to handle capacity for 100-year peak flow rates.  Please see Appendix B for 

hydraulics calculations for the proposed storm drain system. 

The sump pump system was designed to handle the proposed 10-year runoff for the entire 

site.  The sump pump was designed to pump flow rates of up to the 10-year runoff onto the 

detention basin.  The pump well includes an overflow pipe sized to handle the 100-year storm 

runoff.  This ensures the detention basin will not receive more than 10-year flow at a rainfall 

event.   

The detention basin was designed by performing continuous simulation hydrologic modeling 

or an approved regression equation using San Diego Hydrology Model (SDHM) 3.1 software.  

The modeling was performed as part of the SWQMP report submittal. Simulation was 

performed for flow rates ranging from 10 percent of the predevelopment 2-year runoff event 

(0.1Q2) to the pre-development 10-year runoff event (Q10).  This translates to flow rates of 

0.251 CFS to 3.58 CFS.  The basin was sized so the post-project discharge rates and 

durations do not exceed the pre-development rates and durations by more than 10 percent.  

See Appendix E for the modeling results. 

The detention basin was designed to include a secondary overflow spillway.  The spillway 

has been designed to handle the 10-year storm event of the entire site (Q=23.78 CFS).  See 

Appendix B for detailed calculations.  Utilizing hydromodification the controlled flow from the 

detention basin is 0.19 CFS.  See Appendix E for detailed calculations. 

The energy grade line of the storm drain pipe system is lower than the finish surface grades.  

The downstream storm drain pipe is sized to have an outfall flow rate leaving the site to not 

exceed the proposed 100-yr flow.
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5.0 Conclusion  

The overall drainage patterns in the proposed condition are similar to the existing condition. 

However, the proposed drainage patterns are divided into multiple subareas as shown on the 

attached Hydrology Map – Proposed Condition.  The subareas account for the ridges in the 

roof areas as well as the ground surfaces including the drive aisles, parking spaces, and 

landscape areas. 

The proposed storm drain system has been designed for the 100-yr storm event.  Because 

of the new development, there is an increase in the impervious areas and decrease in the 

pervious areas thus increasing the storm water runoff flow.  However, as part of the SWQMP 

requirements, the proposed storm drain runoff flow is mitigated by implementing 

hydromodification requirements.  Due to hydromodification Q post-development < Q existing.  

Detailed hydromodification calculations are included in the approved SWQMP report, and are 

also included in Appendix E of this report for reference.   

As part of the storm drain system two Biofiltration facilities and one detention basin are 

required to be constructed to collect all storm drain water and treat and mitigate the required 

volumes and flows before leaving the site per the current Storm Water Quality Mitigation Plan, 

Regional Water Quality Control Board, and MS4 Permit requirements. The proposed storm 

drain system will tie-in to the existing curb inlet catch basin located in Mystra Drive. 

The detention has been designed detain volume of storm water to mitigate runoff between 

0.1Q2 to Q10.  The basin is 6 feet deep with 2:1 side slopes and includes a riser 5 feet above 

the bottom of the basin.  The overflow pipe downstream of the riser has been sized to handle 

a 100-year storm event.  Therefore, the basin will have a 1 foot freeboard.  Table 5 below 

provides a summary of the above ground detention basin. 

Table 5 - Detention Basin Detail 

Bottom 
Area 
(sf) 

Side 
Slope 
(ft/ft) 

Bottom 
Elevation 

(ft) 

Top 
Elevation 

(ft) 

Depth 
(ft) 

Riser 
Rim 

Elevation 
(ft) 

High 
Water 

Elevation 
(ft) 

Maximum 
Water 

Elevation 
(ft) 

3,945  2:1 383.00 389.00 6 388.00 388.00 5 

 

The proposed basin design summarized in Table 6 above allows the peak flowrate to pass 

through the basin without over topping the basin.   
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Table 7 – Sump Pump Detail 

Wet 
Well 

Depth 
(lf) 

Wet Well 
Diameter 

(ft) 

Wet Well 
Type 

Rim 
Elevation 

(ft) 

Bottom 
Elevation 

(ft) 

Pump 
Type 

Pump 
Capacity 

(gpm/each) 

Total 
Pump 

Capacity 
(gpm) 

12  10 Concrete 379.50 367.50 Dual 5,800 10,600 

 

The proposed sump pump is sized to route 10-year storm water runoff of up to 10-year runoff 

into the basin.  The pump system includes two large pumps to handle the 10-year flow and a 

nuisance pump to handle low flows as well as for draining the pump well.  The large pumps 

are connected to a 12” pressure pipe each that eventually ties in to a 20” discharge pipe for 

reducing velocity at discharge point.  Velocity at discharge point when pumps are running at 

full capacity at 85.2% efficiency is V = 6.13 FPS.  During an storm event greater than 10-yr, 

an overflow pipe with a 100-yr capacity is provided at the pump well to drain directly into the 

existing curb inlet catch basin located in Mystra Drive 

The existing storm drain system in Mystra and Cannon was designed as part of the residential 

development of the surrounding area.  A 24” RCP pipe stub was provided within the subject 

property in order to provide drainage into the existing system for future connection.  Existing 

Q is 5.53 CFS.  Due to hydromodification of the site runoff, proposed flow from the site is 

mitigated to not increase above 5.53 CFS.  Therefore, there will be no adverse impact on the 

existing storm drain system.  

 

 



 
 

Appendix A – Hydrology Calculations



 
 

Existing Hydrology Calculations 

 

   



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Existing Area 1

AT = 240,605 sf = 5.52 ac

AP = 240,605 sf = 5.52 ac

AI = 0 sf = 0.00 ac

% Impervious = 0.00

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.25

C = 0.25

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.25 D = watercourse distance, ft

D = 350 ft s = slope, %

s = 2.2 %

T = 22.01 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.42 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.03 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.53 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.04 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 240,605 sf = 5.524 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.96 cfs

Q10 = 2.80 cfs

Q50 = 3.50 cfs

Q100 = 4.20 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Existing Area 2

AT = 23,398 sf = 0.54 ac

AP = 23,398 sf = 0.54 ac

AI = 0 sf = 0.00 ac

% Impervious = 0.00

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.25

C = 0.25

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.25 D = watercourse distance, ft

D = 350 ft s = slope, %

s = 2.2 %

T = 22.01 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.42 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.03 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.53 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.04 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 23,398 sf = 0.537 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.19 cfs

Q10 = 0.27 cfs

Q50 = 0.34 cfs

Q100 = 0.41 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Existing Area 3

AT = 17,428 sf = 0.40 ac

AP = 9,032 sf = 0.21 ac

AI = 8,396 sf = 0.19 ac

% Impervious = 48%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.56

C = 0.73

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.73 D = watercourse distance, ft

D = 350 ft s = slope, %

s = 2.2 %

T = 9.69 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.41 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.44 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.30 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.16 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 17,428 sf = 0.4 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.70 cfs

Q10 = 1.00 cfs

Q50 = 1.25 cfs

Q100 = 1.50 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Table 2 - Summary of Existing Flow

2 -year 10-year 50-year 100-year (sf) (ac)

1 1.96 2.80 3.50 4.20 240,605 5.52

2 0.19 0.27 0.34 0.41 23,398 0.54

3 0.70 1.00 1.25 1.50 17,428 0.40

Q (cfs)
Existing Area 

Area



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Table 5 - Pre- and Post-Construction Flows

2-yr 2.58 16.65

10-yr 3.68 23.78

50-yr 4.60 29.72

100 -yr 5.53 35.67

Storm Event Existing Q (cfs) Proposed Q (cfs)



 

 

 

Proposed Hydrology Calculations  

  



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area A1

AT = 16,405 sf

AP = 3,281 sf

AI = 13,124 sf

% Impervious = 0.80

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 77%

C = 0.75

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.75 D = watercourse distance, ft

D = 230 ft s = slope, %

s = 2.4 %

T = 7.14 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.93 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.19 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.24 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.28 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 16,405 sf = 0.377 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.83 cfs

Q10 = 1.18 cfs

Q50 = 1.48 cfs

Q100 = 1.77 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area A2

AT = 3,256 sf

AP = 843 sf

AI = 2,413 sf

% Impervious = 74%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.73

C = 0.86

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.86 D = watercourse distance, ft

D = 30 ft s = slope, %

s = 33 %

T = 0.75 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.54 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 17.91 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 22.39 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 26.87 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 3,256 sf = 0.075 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.80 cfs

Q10 = 1.15 cfs

Q50 = 1.43 cfs

Q100 = 1.72 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area A3

AT = 3,035 sf

AP = 726 sf

AI = 2,309 sf

% Impervious = 76%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.74

C = 0.86

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.86 D = watercourse distance, ft

D = 30 ft s = slope, %

s = 33 %

T = 0.73 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.76 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 18.23 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 22.79 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 27.34 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 3,035 sf = 0.07 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.77 cfs

Q10 = 1.10 cfs

Q50 = 1.37 cfs

Q100 = 1.64 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area B1

AT = 8,254 sf

AP = 0 sf

AI = 8,254 sf

% Impervious = 100%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.87

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.90 D = watercourse distance, ft

D = 190 ft s = slope, %

s = 1.7 %

T = 4.16 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.15 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.94 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.42 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.90 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 8,254 sf = 0.189 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.71 cfs

Q10 = 1.01 cfs

Q50 = 1.27 cfs

Q100 = 1.52 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area B2

AT = 976 sf

AP = 637 sf

AI = 339 sf

% Impervious = 35%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.48

C = 0.63

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.63 D = watercourse distance, ft

D = 20 ft s = slope, %

s = 33 %

T = 1.19 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 9.31 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 13.30 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 16.63 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 19.95 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 976 sf = 0.022 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.13 cfs

Q10 = 0.19 cfs

Q50 = 0.23 cfs

Q100 = 0.28 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area B3

AT = 3,978 sf

AP = 821 sf

AI = 3,157 sf

% Impervious = 79%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.76

C = 0.87

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.87 D = watercourse distance, ft

D = 24 ft s = slope, %

s = 33 %

T = 0.63 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 14.07 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 20.10 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 25.12 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 30.15 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 3,978 sf = 0.091 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.12 cfs

Q10 = 1.60 cfs

Q50 = 2.00 cfs

Q100 = 2.40 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area B4

AT = 3,567 sf

AP = 1,166 sf

AI = 2,401 sf

% Impervious = 67%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.68

C = 0.83

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.83 D = watercourse distance, ft

D = 36 ft s = slope, %

s = 33 %

T = 0.91 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 11.05 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 15.79 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 19.74 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 23.69 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 3,567 sf = 0.082 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.75 cfs

Q10 = 1.07 cfs

Q50 = 1.34 cfs

Q100 = 1.61 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area 1C

AT = 1,858 sf

AP = 639 sf

AI = 1,219 sf

% Impervious = 66%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.68

C = 0.82

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.82 D = watercourse distance, ft

D = 30 ft s = slope, %

s = 33 %

T = 0.85 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 11.56 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 16.51 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 20.64 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 24.77 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 1,858 sf = 0.043 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.41 cfs

Q10 = 0.58 cfs

Q50 = 0.72 cfs

Q100 = 0.87 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area C2

AT = 13,632 sf

AP = 8,143 sf

AI = 5,489 sf

% Impervious = 40%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.51

C = 0.67

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.67 D = watercourse distance, ft

D = 32 ft s = slope, %

s = 34 %

T = 1.36 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.54 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.20 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 15.25 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 18.30 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 13,632 sf = 0.313 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.78 cfs

Q10 = 2.55 cfs

Q50 = 3.18 cfs

Q100 = 3.82 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area D

AT = 3,708 sf

AP = 0 sf

AI = 3,708 sf

% Impervious = 100%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.87

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.90 D = watercourse distance, ft

D = 130 ft s = slope, %

s = 5 %

T = 2.40 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.92 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.46 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.57 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.69 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 3,708 sf = 0.085 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.45 cfs

Q10 = 0.65 cfs

Q50 = 0.81 cfs

Q100 = 0.97 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area E

AT = 667 sf

AP = 0 sf

AI = 667 sf

% Impervious = 100%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.87

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.90 D = watercourse distance, ft

D = 210 ft s = slope, %

s = 0.5 %

T = 6.57 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.09 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.42 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.52 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.63 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 667 sf = 0.015 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.04 cfs

Q10 = 0.06 cfs

Q50 = 0.08 cfs

Q100 = 0.09 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area F1

AT = 10,416 sf

AP = 558 sf

AI = 9,858 sf

% Impervious = 95%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.87

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.90 D = watercourse distance, ft

D = 188 ft s = slope, %

s = 3.2 %

T = 3.38 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.75 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.79 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.48 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.18 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 10,416 sf = 0.239 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.02 cfs

Q10 = 1.46 cfs

Q50 = 1.82 cfs

Q100 = 2.19 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area F2

AT = 3,486 sf

AP = 2,027 sf

AI = 1,459 sf

% Impervious = 42%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.52

C = 0.68

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.68 D = watercourse distance, ft

D = 16 ft s = slope, %

s = 33 %

T = 0.94 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.82 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 15.46 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 19.33 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 23.19 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 3,486 sf = 0.08 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.59 cfs

Q10 = 0.84 cfs

Q50 = 1.05 cfs

Q100 = 1.26 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area F3

AT = 11,375 sf

AP = 3,281 sf

AI = 8,094 sf

% Impervious = 71%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.71

C = 0.85

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.85 D = watercourse distance, ft

D = 26 ft s = slope, %

s = 33 %

T = 0.73 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.77 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 18.24 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 22.80 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 27.36 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 11,375 sf = 0.261 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 2.82 cfs

Q10 = 4.03 cfs

Q50 = 5.03 cfs

Q100 = 6.04 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area G

AT = 8,418 sf

AP = 2,262 sf

AI = 6,156 sf

% Impervious = 73%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.72

C = 0.85

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.85 D = watercourse distance, ft

D = 68 ft s = slope, %

s = 3.9 %

T = 2.33 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.03 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.61 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.77 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.92 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 8,418 sf = 0.193 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.99 cfs

Q10 = 1.42 cfs

Q50 = 1.77 cfs

Q100 = 2.13 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area H1

AT = 6,829 sf

AP = 1,702 sf

AI = 5,127 sf

% Impervious = 75%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.74

C = 0.86

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.86 D = watercourse distance, ft

D = 28 ft s = slope, %

s = 33 %

T = 0.71 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.93 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 18.48 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 23.10 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 27.72 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 6,829 sf = 0.157 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.74 cfs

Q10 = 2.49 cfs

Q50 = 3.11 cfs

Q100 = 3.73 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area H2

AT = 5,411 sf

AP = 1,348 sf

AI = 4,063 sf

% Impervious = 75%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.74

C = 0.86

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.86 D = watercourse distance, ft

D = 32 ft s = slope, %

s = 33 %

T = 0.76 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.39 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 17.70 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 22.13 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 26.55 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 5,411 sf = 0.124 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.32 cfs

Q10 = 1.89 cfs

Q50 = 2.36 cfs

Q100 = 2.83 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area H3

AT = 11,921 sf

AP = 10,266 sf

AI = 1,655 sf

% Impervious = 14%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.34

C = 0.42

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.42 D = watercourse distance, ft

D = 300 ft s = slope, %

s = 2 %

T = 16.80 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.69 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.41 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.01 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.62 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 11,921 sf = 0.274 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.19 cfs

Q10 = 0.28 cfs

Q50 = 0.35 cfs

Q100 = 0.42 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area I1

AT = 23,081 sf

AP = 6,652 sf

AI = 16,429 sf

% Impervious = 71%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.71

C = 0.85

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.85 D = watercourse distance, ft

D = 28 ft s = slope, %

s = 33 %

T = 0.76 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.47 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 17.81 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 22.27 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 26.72 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 23,081 sf = 0.53 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 5.58 cfs

Q10 = 7.98 cfs

Q50 = 9.97 cfs

Q100 = 11.97 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area L

AT = 8,837 sf

AP = 8,730 sf

AI = 107 sf

% Impervious = 1%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.25

C = 0.26

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.26 D = watercourse distance, ft

D = 10 ft s = slope, %

s = 4 %

T = 3.02 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.11 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.30 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 9.12 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.94 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 8,837 sf = 0.203 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.27 cfs

Q10 = 0.38 cfs

Q50 = 0.48 cfs

Q100 = 0.57 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area J

AT = 543 sf

AP = 0 sf

AI = 543 sf

% Impervious = 100%

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.87

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.90 D = watercourse distance, ft

D = 320 ft s = slope, %

s = 1 %

T = 6.44 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.13 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.48 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.59 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.71 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 543 sf = 0.012 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 0.04 cfs

Q10 = 0.05 cfs

Q50 = 0.06 cfs

Q100 = 0.08 cfs



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

Area K

AT = 127,003 sf

AP = 127,003 sf

AI = 0 sf

% Impervious = 0.00

Soil Type = B (Soil Type B, Soil type can be determined from the soil type map provided in Appendix A.)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.25

C = 0.25

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min

C = runoff coefficient

C = 0.25 D = watercourse distance, ft

D = 350 ft s = slope, %

s = 2.2 %

T = 22.01 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T
-0.645

Where I = intensity, in/hr

P6 = 6-hour precipitation, in

Selected 

frequency 
= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.42 in/hr

Selected 

frequency
= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.03 in/hr

Selected 

frequency
= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.53 in/hr

Selected 

frequency
= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %

(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.04 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs

C = runoff coefficient

A = 127,003 sf = 2.916 acres I = intensity, in/hr

A = drainage area contributing to the design location, acres

Q2 = 1.03 cfs

Q10 = 1.48 cfs

Q50 = 1.85 cfs

Q100 = 2.22 cfs



 

 

Appendix B – Hydraulics Calculations



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE X

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.54 ft
2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.85% = 0.0085 ft/ft

n = 0.010

Qpipe = 2.61 cfs

For Parcel 2 Q100 = 2.22 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE A1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.25 ft 0.010 for PVC

r = 0.63 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.23 ft
2

P = 3.93 ft P = cross-section perimeter of existing pipe, ft

R = 0.31 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.75% = 0.008 ft/ft

n = 0.010

Qpipe = 7.29 cfs

For Areas A1, A2, A3 Q100 = 5.14 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE A2

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.55 ft
2

P = 2.62 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft

n = 0.010

Qpipe = 2.02 cfs

For Area A2 Q100 = 1.72 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE A3

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.54 ft
2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft

n = 0.010

Qpipe = 2.00 cfs

For Area A3 Q100 = 1.64 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE B

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.50 ft 0.010 for PVC

r = 0.75 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.77 ft
2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft

R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 1.00% = 0.010 ft/ft

n = 0.010

Qpipe = 13.69 cfs

For Area B Q100 = 10.94 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE B1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.55 ft
2

P = 2.62 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 5.00% = 0.050 ft/ft

n = 0.010

Qpipe = 6.39 cfs

For Area B1 Q100 = 5.81 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE B2

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.50 ft 0.010 for PVC

r = 0.25 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.20 ft
2

P = 1.57 ft P = cross-section perimeter of existing pipe, ft

R = 0.13 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 1.00% = 0.010 ft/ft

n = 0.010

Qpipe = 0.73 cfs

For Area B2 Q100 = 0.28 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE B3

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.54 ft
2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 4.00 cfs

For Area B3 Q100 = 2.40 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE B4

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.54 ft
2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 4.00 cfs

For Areas B2,B3 Q100 = 2.68 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE AB

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.25 ft 0.010 for PVC

r = 0.63 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.23 ft
2

P = 3.93 ft P = cross-section perimeter of existing pipe, ft

R = 0.31 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 1.00% = 0.010 ft/ft

n = 0.010

Qpipe = 8.42 cfs

For Area A, B Q100 = 5.81 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE C

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.50 ft 0.010 for PVC

r = 0.75 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.77 ft
2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft

R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 8.00% = 0.0800 ft/ft

n = 0.010

Qpipe = 38.73 cfs

For Area A, B, C Q100 = 15.63 cfs

Qpipe > Q100 Therefore, OK.

V = Q/A

V = 21.92 ft/sec



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE C1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.67 ft 0.010 for PVC

r = 0.33 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.35 ft
2

P = 2.09 ft P = cross-section perimeter of existing pipe, ft

R = 0.17 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft

n = 0.010

Qpipe = 1.11 cfs

For Area C1 Q100 = 0.87 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE C2

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.67 ft 0.010 for PVC

r = 0.33 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.35 ft
2

P = 2.09 ft P = cross-section perimeter of existing pipe, ft

R = 0.17 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 8.00% = 0.080 ft/ft

n = 0.010

Qpipe = 4.46 cfs

For Area C2 Q100 = 3.82 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE C

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.50 ft 0.010 for PVC

r = 0.75 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.77 ft
2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft

R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.95% = 0.010 ft/ft

n = 0.010

Qpipe = 13.35 cfs

For Area A, B, C Q100 = 15.63 cfs

Qpipe > Q100 Therefore, OK.

d = 1.00 ft

r = 0.50 ft

R = A/P

A = 0.79 ft
2

P = 3.14 ft

R = 0.25 ft

S = 0.50% = 0.005 ft/ft

n = 0.010

Qpipe = 3.28 cfs Q100 = 3.91 cfs



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE D

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.50 ft 0.010 for PVC

r = 0.25 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.20 ft
2

P = 1.57 ft P = cross-section perimeter of existing pipe, ft

R = 0.13 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 1.03 cfs

For Area D Q100 = 0.97 cfs

Qpipe > Q100 Therefore, OK.

V = Q/A

V = 5.27 ft/sec



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE F1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.67 ft 0.010 for PVC

r = 0.33 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.35 ft
2

P = 2.09 ft P = cross-section perimeter of existing pipe, ft

R = 0.17 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 2.23 cfs

For Area F1, F2, F3 Q100 = 2.19 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE F2

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.54 ft
2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 4.00 cfs

For Area F2 Q100 = 1.26 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE F3

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.00 ft 0.010 for PVC

r = 0.50 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.79 ft
2

P = 3.14 ft P = cross-section perimeter of existing pipe, ft

R = 0.25 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 6.57 cfs

For Area F3 Q100 = 6.04 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE F4

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.50 ft 0.010 for PVC

r = 0.75 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.77 ft
2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft

R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 1.20% = 0.012 ft/ft

n = 0.010

Qpipe = 15.00 cfs

For Area F3 Q100 = 9.49 cfs

Qpipe > Q100 Therefore, OK.

V = 8.49



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE G

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.67 ft 0.010 for PVC

r = 0.33 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.35 ft
2

P = 2.09 ft P = cross-section perimeter of existing pipe, ft

R = 0.17 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 3.00% = 0.030 ft/ft

n = 0.010

Qpipe = 2.73 cfs

For Area H1 Q100 = 2.13 cfs

Qpipe > Q100 Therefore, OK.

8



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE H1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 0.83 ft 0.010 for PVC

r = 0.42 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.54 ft
2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft

R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.00% = 0.020 ft/ft

n = 0.010

Qpipe = 4.00 cfs

For Area H1 Q100 = 3.73 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE H2

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.00 ft 0.010 for PVC

r = 0.50 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 0.79 ft
2

P = 3.14 ft P = cross-section perimeter of existing pipe, ft

R = 0.25 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.50% = 0.025 ft/ft

n = 0.010

Qpipe = 7.34 cfs

For Area H1, H2 Q100 = 6.57 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE I1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.25 ft 0.010 for PVC

r = 0.63 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.23 ft
2

P = 3.93 ft P = cross-section perimeter of existing pipe, ft

R = 0.31 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 4.95% = 0.0495 ft/ft

n = 0.010

Qpipe = 18.73 cfs

For Area I Q100 = 11.97 cfs

Qpipe > Q100 Therefore, OK.

V = Q/A

V = 15.27 ft/sec



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

BIOFILTRATION 1

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 2.00 ft 0.010 for PVC

r = 1.00 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 3.14 ft
2

P = 6.28 ft P = cross-section perimeter of existing pipe, ft

R = 0.50 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft

n = 0.010

Qpipe = 20.85 cfs

For Area F, G, H and I Q100 = 30.57 cfs

Qpipe > Q100 Therefore, OK.

d = 1.00 ft

r = 0.50 ft

R = A/P

A = 0.79 ft
2

P = 3.14 ft

R = 0.25 ft

S = 1.00% = 0.010 ft/ft

n = 0.010

Qpipe = 4.64 cfs Q100 = 6.11 cfs



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE W

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 2.00 ft 0.013 for RCP

r = 1.00 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 3.14 ft
2

P = 6.28 ft P = cross-section perimeter of existing pipe, ft

R = 0.50 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 45.00% = 0.450 ft/ft

n = 0.013

Qpipe = 152.16 cfs

For all Areas Q100 = 47.92 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

LINE AA

Qpipe = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

d = 1.50 ft 0.013 for RCP

r = 0.75 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = 1.77 ft
2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft

R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 5.00% = 0.050 ft/ft

n = 0.013

Qpipe = 23.55 cfs

For Detention Basin Spill Q10 = 33.42 cfs

Qpipe > Q10 Therefore, OK.

V = Q/A

V = 13.33 ft/sec



HYDRAULICS CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

For Area F, G, H Q100 = 18.60 cfs

Qchannel = (1.49/n)*A*R
2/3

*S
1/2

Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient

b = 1.5 ft 0.013 for RCP

y = 1.5 ft A = sectional area, ft
2

R = wetted radius, ft

R = A/P S = slope, ft/ft

A = by

P = by/(b+2y)

A = 2.25 ft
2

P = 4.50 ft P = cross-section perimeter of existing pipe, ft

R = 0.50 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 1.15% = 0.012 ft/ft

n = 0.013

Qchannel = 17.42 cfs

For Area F, G, H Q100 = 18.60 cfs

Qpipe > Q100 Therefore, OK.

V = Q/A

V = 7.74 ft/sec



HYDROLOGY CALCULATIONS

NEC OF MYSTRA WAY & CANNON ROAD

2-year 10-year 50-year 100-year (sf) (ac)

A1 0.83 1.18 1.48 1.77 16,405 0.38

A2 0.80 1.15 1.43 1.72 3,256 0.07

A3 0.77 1.10 1.37 1.64 3,035 0.07

B1 0.71 1.01 1.27 1.52 8,254 0.19

B2 0.13 0.19 0.23 0.28 976 0.02

B3 1.12 1.60 2.00 2.40 3,978 0.09

B4 0.75 1.07 1.34 1.61 3,567 0.08

C1 0.41 0.58 0.72 0.87 1,858 0.04

C2 1.78 2.55 3.18 3.82 13,632 0.31

D 0.45 0.65 0.81 0.97 3,708 0.09

E 0.04 0.06 0.08 0.09 667 0.02

F1 1.02 1.46 1.82 2.19 10,416 0.24

F2 0.59 0.84 1.05 1.26 3,486 0.08

F3 2.82 4.03 5.03 6.04 11,375 0.26

G 0.99 1.42 1.77 2.13 8,418 0.19

H1 1.74 2.49 3.11 3.73 6,829 0.16

H2 1.32 1.89 2.36 2.83 5,411 0.12

H3 0.19 0.28 0.35 0.42 11,921 0.27

I 5.58 7.98 9.97 11.97 23,081 0.53

L 0.27 0.38 0.48 0.57 8,837 0.20

J 0.04 0.05 0.06 0.08 543 0.01

K 1.03 1.48 1.85 2.22 127,003 2.92

Total 23.39 33.42 41.78 50.13 276,656 6.35

Q (cfs)Subarea
Area



 

 

Appendix C – Reference Figures and Tables
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General Model Information
Project Name: OCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC

Site Name: OCEANSIDE SENIOR LIVING

Site Address: NEC OF MYSTRA WAY AND CANNON ROAD

City: OCEANSIDE

Report Date: 11/18/2017

Gage: OCEANSID

Data Start: 10/01/1959

Data End: 09/30/2004

Timestep: Hourly

Precip Scale: 1.000

Version Date: 2016/10/28

POC Thresholds

Low  Flow Threshold for POC1: 10 Percent of the 2 Year

High Flow Threshold for POC1: 10 Year
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Landuse Basin Data
Predeveloped Land Use

PRE DEVELOPED AREA
Bypass: No

GroundWater: No

Pervious Land Use acre
  C,NatVeg,Flat      3.24
  C,NatVeg,Moderate  0.2

 Pervious Total 3.44

Impervious Land Use acre

 Impervious Total 0

 Basin Total 3.44

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

AREA 2
Bypass: No

GroundWater: No

Pervious Land Use acre
  C,NatVeg,Flat      0.87

 Pervious Total 0.87

Impervious Land Use acre
 IMPERVIOUS-FLAT    1.21

 Impervious Total 1.21

 Basin Total 2.08

Element Flows To:
Surface Interflow Groundwater
Bioretenti Surface 1 Bioretenti Surface 1
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AREA 1
Bypass: No

GroundWater: No

Pervious Land Use acre
  C,NatVeg,Flat      0.4

 Pervious Total 0.4

Impervious Land Use acre
 IMPERVIOUS-FLAT    0.96

 Impervious Total 0.96

 Basin Total 1.36

Element Flows To:
Surface Interflow Groundwater
Bioretenti Surface 2 Bioretenti Surface 2
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Bioretention Basin 1
Bottom Length: 169.00 ft.
Bottom Width: 10.00 ft.
Material thickness of first layer: 1.5
Material type for first layer: Amended 5 in/hr
Material thickness of second layer: 2
Material type for second layer: GRAVEL 
Material thickness of third layer: 0
Material type for third layer: GRAVEL 
Underdrain used
Underdrain Diameter (feet): 1
Orifice Diameter (in.): 12
Offset (in.): 0
Flow Through Underdrain (ac-ft.): 41.404
Total Outflow (ac-ft.): 44.307
Percent Through Underdrain: 93.45
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 8 in.
Element Flows To:
Outlet 1 Outlet 2
Pump

              In Ground Planter Box Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.0388 0.0000 0.0000 0.0000
0.0604 0.0388 0.0010 0.0000 0.0000
0.1209 0.0388 0.0020 0.0000 0.0000
0.1813 0.0388 0.0030 0.0000 0.0000
0.2418 0.0388 0.0039 0.0000 0.0000
0.3022 0.0388 0.0049 0.0000 0.0000
0.3626 0.0388 0.0059 0.0000 0.0000
0.4231 0.0388 0.0069 0.0000 0.0000
0.4835 0.0388 0.0079 0.0000 0.0000
0.5440 0.0388 0.0089 0.0000 0.0000
0.6044 0.0388 0.0098 0.0000 0.0000
0.6648 0.0388 0.0108 0.0000 0.0000
0.7253 0.0388 0.0118 0.0000 0.0000
0.7857 0.0388 0.0128 0.0000 0.0000
0.8462 0.0388 0.0138 0.0000 0.0000
0.9066 0.0388 0.0148 0.0000 0.0000
0.9670 0.0388 0.0158 0.0000 0.0000
1.0275 0.0388 0.0167 0.0000 0.0000
1.0879 0.0388 0.0177 0.0000 0.0000
1.1484 0.0388 0.0187 0.0000 0.0000
1.2088 0.0388 0.0197 0.0000 0.0000
1.2692 0.0388 0.0207 0.0000 0.0000
1.3297 0.0388 0.0217 0.0000 0.0000
1.3901 0.0388 0.0227 0.0000 0.0000
1.4505 0.0388 0.0236 0.0000 0.0000
1.5110 0.0388 0.0246 0.0000 0.0000
1.5714 0.0388 0.0256 0.0000 0.0000
1.6319 0.0388 0.0266 0.0000 0.0000
1.6923 0.0388 0.0275 0.0000 0.0000
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1.7527 0.0388 0.0285 0.0000 0.0000
1.8132 0.0388 0.0295 0.0000 0.0000
1.8736 0.0388 0.0304 0.0000 0.0000
1.9341 0.0388 0.0314 0.0000 0.0000
1.9945 0.0388 0.0324 0.0000 0.0000
2.0549 0.0388 0.0334 0.0000 0.0000
2.1154 0.0388 0.0343 0.0000 0.0000
2.1758 0.0388 0.0353 0.0000 0.0000
2.2363 0.0388 0.0363 0.0000 0.0000
2.2967 0.0388 0.0373 0.0000 0.0000
2.3571 0.0388 0.0382 0.0000 0.0000
2.4176 0.0388 0.0392 0.0000 0.0000
2.4780 0.0388 0.0402 0.0000 0.0000
2.5385 0.0388 0.0412 0.0000 0.0000
2.5989 0.0388 0.0421 0.0000 0.0000
2.6593 0.0388 0.0431 0.0000 0.0000
2.7198 0.0388 0.0441 0.0000 0.0000
2.7802 0.0388 0.0450 0.0000 0.0000
2.8407 0.0388 0.0460 0.0000 0.0000
2.9011 0.0388 0.0470 0.0000 0.0000
2.9615 0.0388 0.0480 0.0000 0.0000
3.0220 0.0388 0.0489 0.0000 0.0000
3.0824 0.0388 0.0499 0.0000 0.0000
3.1429 0.0388 0.0509 0.0000 0.0000
3.2033 0.0388 0.0519 0.0000 0.0000
3.2637 0.0388 0.0528 0.0000 0.0000
3.3242 0.0388 0.0538 0.0000 0.0000
3.3846 0.0388 0.0548 0.0000 0.0000
3.4451 0.0388 0.0557 0.0000 0.0000
3.5000 0.0388 0.0566 0.0000 0.0000
              In Ground Planter Box Hydraulic Table

Stage(feet)Area(ac.)Volume(ac-ft.)Discharge(cfs)To Amended(cfs)Infilt(cfs)
3.5000 0.0388 0.0566 0.0000 0.2002   0.0000
3.5604 0.0388 0.0590 0.0000 0.2002   0.0000
3.6209 0.0388 0.0613 0.0000 0.2002   0.0000
3.6813 0.0388 0.0637 0.0005 0.2002   0.0000
3.7418 0.0388 0.0660 0.0012 0.2002   0.0000
3.8022 0.0388 0.0684 0.0023 0.2002   0.0000
3.8626 0.0388 0.0707 0.0039 0.2002   0.0000
3.9231 0.0388 0.0730 0.0060 0.2002   0.0000
3.9835 0.0388 0.0754 0.0062 0.2002   0.0000
4.0440 0.0388 0.0777 0.0087 0.2002   0.0000
4.1044 0.0388 0.0801 0.0121 0.2002   0.0000
4.1648 0.0388 0.0824 0.0162 0.2002   0.0000
4.2253 0.0388 0.0848 0.0209 0.2002   0.0000
4.2857 0.0388 0.0871 0.0255 0.2002   0.0000
4.3462 0.0388 0.0895 0.0265 0.2002   0.0000
4.4066 0.0388 0.0918 0.0329 0.2002   0.0000
4.4670 0.0388 0.0942 0.0401 0.2002   0.0000
4.5275 0.0388 0.0965 0.0482 0.2002   0.0000
4.5879 0.0388 0.0988 0.0572 0.2002   0.0000
4.6484 0.0388 0.1012 0.0621 0.2002   0.0000
4.7088 0.0388 0.1035 0.0672 0.2002   0.0000
4.7692 0.0388 0.1059 0.0781 0.2002   0.0000
4.8297 0.0388 0.1082 0.0900 0.2002   0.0000
4.8901 0.0388 0.1106 0.1030 0.2002   0.0000
4.9505 0.0388 0.1129 0.1171 0.2002   0.0000



OCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC11/18/2017 8:41:22 AM Page 9

5.0110 0.0388 0.1153 0.1195 0.2002   0.0000
5.0714 0.0388 0.1176 0.1322 0.2002   0.0000
5.1319 0.0388 0.1199 0.1484 0.2002   0.0000
5.1923 0.0388 0.1223 0.1658 0.2002   0.0000
5.2527 0.0388 0.1246 0.1843 0.2002   0.0000
5.3132 0.0388 0.1270 0.2002 0.2002   0.0000
5.3736 0.0388 0.1293 0.2002 0.2002   0.0000
5.4341 0.0388 0.1317 0.2002 0.2002   0.0000
5.4945 0.0388 0.1340 0.2002 0.2002   0.0000
5.5000 0.0388 0.1342 0.2002 0.2002   0.0000
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Bioretenti Surface 1
Element Flows To:
Outlet 1 Outlet 2
Pump Bioretention Basin 1
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DETENTION BASIN
Bottom Length: 63.00 ft.
Bottom Width: 63.00 ft.
Depth: 6 ft.
Volume at riser head: 0.6155 acre-feet.
Side slope 1: 2 To 1
Side slope 2: 2 To 1
Side slope 3: 2 To 1
Side slope 4: 2 To 1
Discharge Structure
Riser Height: 5 ft.
Riser Diameter: 40.6 in.
Orifice 1 Diameter: 0.8 in. Elevation:0 ft.
Orifice 2 Diameter: 8 in. Elevation:0.5 ft.
Orifice 3 Diameter: 8 in. Elevation:2 ft.
Element Flows To:
Outlet 1 Outlet 2

              Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.091 0.000 0.000 0.000
0.0667 0.091 0.006 0.004 0.000
0.1333 0.092 0.012 0.006 0.000
0.2000 0.093 0.018 0.007 0.000
0.2667 0.094 0.024 0.009 0.000
0.3333 0.095 0.031 0.010 0.000
0.4000 0.095 0.037 0.011 0.000
0.4667 0.096 0.043 0.011 0.000
0.5333 0.097 0.050 0.329 0.000
0.6000 0.098 0.056 0.562 0.000
0.6667 0.099 0.063 0.723 0.000
0.7333 0.099 0.070 0.853 0.000
0.8000 0.100 0.076 0.966 0.000
0.8667 0.101 0.083 1.067 0.000
0.9333 0.102 0.090 1.160 0.000
1.0000 0.103 0.097 1.245 0.000
1.0667 0.103 0.103 1.325 0.000
1.1333 0.104 0.110 1.400 0.000
1.2000 0.105 0.117 1.472 0.000
1.2667 0.106 0.124 1.540 0.000
1.3333 0.107 0.132 1.605 0.000
1.4000 0.108 0.139 1.668 0.000
1.4667 0.108 0.146 1.728 0.000
1.5333 0.109 0.153 1.787 0.000
1.6000 0.110 0.161 1.843 0.000
1.6667 0.111 0.168 1.898 0.000
1.7333 0.112 0.176 1.951 0.000
1.8000 0.113 0.183 2.003 0.000
1.8667 0.114 0.191 2.054 0.000
1.9333 0.114 0.198 2.103 0.000
2.0000 0.115 0.206 2.151 0.000
2.0667 0.116 0.214 2.647 0.000
2.1333 0.117 0.221 2.879 0.000
2.2000 0.118 0.229 3.066 0.000
2.2667 0.119 0.237 3.231 0.000
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2.3333 0.120 0.245 3.380 0.000
2.4000 0.121 0.253 3.519 0.000
2.4667 0.121 0.261 3.649 0.000
2.5333 0.122 0.269 3.772 0.000
2.6000 0.123 0.278 3.890 0.000
2.6667 0.124 0.286 4.002 0.000
2.7333 0.125 0.294 4.111 0.000
2.8000 0.126 0.303 4.216 0.000
2.8667 0.127 0.311 4.318 0.000
2.9333 0.128 0.320 4.416 0.000
3.0000 0.129 0.328 4.512 0.000
3.0667 0.130 0.337 4.606 0.000
3.1333 0.131 0.346 4.698 0.000
3.2000 0.131 0.354 4.787 0.000
3.2667 0.132 0.363 4.874 0.000
3.3333 0.133 0.372 4.960 0.000
3.4000 0.134 0.381 5.044 0.000
3.4667 0.135 0.390 5.127 0.000
3.5333 0.136 0.399 5.208 0.000
3.6000 0.137 0.408 5.287 0.000
3.6667 0.138 0.417 5.366 0.000
3.7333 0.139 0.427 5.443 0.000
3.8000 0.140 0.436 5.518 0.000
3.8667 0.141 0.445 5.593 0.000
3.9333 0.142 0.455 5.667 0.000
4.0000 0.143 0.464 5.740 0.000
4.0667 0.144 0.474 5.811 0.000
4.1333 0.145 0.484 5.882 0.000
4.2000 0.146 0.493 5.952 0.000
4.2667 0.147 0.503 6.021 0.000
4.3333 0.148 0.513 6.089 0.000
4.4000 0.149 0.523 6.156 0.000
4.4667 0.150 0.533 6.223 0.000
4.5333 0.151 0.543 6.289 0.000
4.6000 0.152 0.553 6.354 0.000
4.6667 0.153 0.563 6.418 0.000
4.7333 0.154 0.573 6.482 0.000
4.8000 0.155 0.584 6.545 0.000
4.8667 0.156 0.594 6.608 0.000
4.9333 0.157 0.605 6.669 0.000
5.0000 0.158 0.615 6.731 0.000
5.0667 0.159 0.626 7.409 0.000
5.1333 0.160 0.636 8.598 0.000
5.2000 0.161 0.647 10.11 0.000
5.2667 0.162 0.658 11.89 0.000
5.3333 0.163 0.669 13.89 0.000
5.4000 0.164 0.680 16.08 0.000
5.4667 0.165 0.691 18.42 0.000
5.5333 0.166 0.702 20.87 0.000
5.6000 0.167 0.713 23.43 0.000
5.6667 0.168 0.724 26.04 0.000
5.7333 0.169 0.735 28.67 0.000
5.8000 0.170 0.747 31.31 0.000
5.8667 0.171 0.758 33.90 0.000
5.9333 0.172 0.769 36.43 0.000
6.0000 0.173 0.781 38.85 0.000
6.0667 0.174 0.793 41.15 0.000
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Pump
Width: 7.85 ft.
Length: 10 ft.
Depth: 13 ft.
Discharge Structure
Riser Height: 0 ft.
Riser Diameter: 0 in.
Element Flows To:
Outlet 1 Outlet 2
Flow Splitter  1

              Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.001802 0.000000 0.000 0.000
0.1444 0.001802 0.000260 0.371 0.000
0.2889 0.001802 0.000521 0.525 0.000
0.4333 0.001802 0.000781 0.643 0.000
0.5778 0.001802 0.001041 0.742 0.000
0.7222 0.001802 0.001302 0.830 0.000
0.8667 0.001802 0.001562 0.909 0.000
1.0111 0.001802 0.001822 0.982 0.000
1.1556 0.001802 0.002082 1.050 0.000
1.3000 0.001802 0.002343 1.113 0.000
1.4444 0.001802 0.002603 1.174 0.000
1.5889 0.001802 0.002863 1.231 0.000
1.7333 0.001802 0.003124 1.286 0.000
1.8778 0.001802 0.003384 1.338 0.000
2.0222 0.001802 0.003644 1.389 0.000
2.1667 0.001802 0.003905 1.438 0.000
2.3111 0.001802 0.004165 1.485 0.000
2.4556 0.001802 0.004425 1.530 0.000
2.6000 0.001802 0.004685 1.575 0.000
2.7444 0.001802 0.004946 1.618 0.000
2.8889 0.001802 0.005206 1.660 0.000
3.0333 0.001802 0.005466 1.701 0.000
3.1778 0.001802 0.005727 1.741 0.000
3.3222 0.001802 0.005987 1.780 0.000
3.4667 0.001802 0.006247 1.818 0.000
3.6111 0.001802 0.006508 1.856 0.000
3.7556 0.001802 0.006768 1.893 0.000
3.9000 0.001802 0.007028 1.929 0.000
4.0444 0.001802 0.007289 1.964 0.000
4.1889 0.001802 0.007549 1.999 0.000
4.3333 0.001802 0.007809 2.033 0.000
4.4778 0.001802 0.008069 2.067 0.000
4.6222 0.001802 0.008330 2.100 0.000
4.7667 0.001802 0.008590 2.132 0.000
4.9111 0.001802 0.008850 2.165 0.000
5.0556 0.001802 0.009111 2.196 0.000
5.2000 0.001802 0.009371 2.227 0.000
5.3444 0.001802 0.009631 2.258 0.000
5.4889 0.001802 0.009892 2.288 0.000
5.6333 0.001802 0.010152 2.318 0.000
5.7778 0.001802 0.010412 2.348 0.000
5.9222 0.001802 0.010673 2.377 0.000
6.0667 0.001802 0.010933 2.406 0.000
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6.2111 0.001802 0.011193 2.434 0.000
6.3556 0.001802 0.011453 2.462 0.000
6.5000 0.001802 0.011714 2.490 0.000
6.6444 0.001802 0.011974 2.518 0.000
6.7889 0.001802 0.012234 2.545 0.000
6.9333 0.001802 0.012495 2.572 0.000
7.0778 0.001802 0.012755 2.599 0.000
7.2222 0.001802 0.013015 2.625 0.000
7.3667 0.001802 0.013276 2.651 0.000
7.5111 0.001802 0.013536 2.677 0.000
7.6556 0.001802 0.013796 2.703 0.000
7.8000 0.001802 0.014056 2.728 0.000
7.9444 0.001802 0.014317 2.753 0.000
8.0889 0.001802 0.014577 2.778 0.000
8.2333 0.001802 0.014837 2.803 0.000
8.3778 0.001802 0.015098 2.827 0.000
8.5222 0.001802 0.015358 2.851 0.000
8.6667 0.001802 0.015618 2.876 0.000
8.8111 0.001802 0.015879 2.899 0.000
8.9556 0.001802 0.016139 2.923 0.000
9.1000 0.001802 0.016399 2.947 0.000
9.2444 0.001802 0.016660 2.970 0.000
9.3889 0.001802 0.016920 2.993 0.000
9.5333 0.001802 0.017180 3.016 0.000
9.6778 0.001802 0.017440 3.039 0.000
9.8222 0.001802 0.017701 3.061 0.000
9.9667 0.001802 0.017961 3.084 0.000
10.111 0.001802 0.018221 3.361 0.000
10.256 0.001802 0.018482 3.818 0.000
10.400 0.001802 0.018742 4.035 0.000
10.544 0.001802 0.019002 4.205 0.000
10.689 0.001802 0.019263 4.355 0.000
10.833 0.001802 0.019523 4.493 0.000
10.978 0.001802 0.019783 4.621 0.000
11.122 0.001802 0.020043 4.741 0.000
11.267 0.001802 0.020304 4.854 0.000
11.411 0.001802 0.020564 4.963 0.000
11.556 0.001802 0.020824 5.066 0.000
11.700 0.001802 0.021085 5.166 0.000
11.844 0.001802 0.021345 5.263 0.000
11.989 0.001802 0.021605 5.356 0.000
12.133 0.001802 0.021866 5.447 0.000
12.278 0.001802 0.022126 5.535 0.000
12.422 0.001802 0.022386 5.621 0.000
12.567 0.001802 0.022647 5.705 0.000
12.711 0.001802 0.022907 5.787 0.000
12.856 0.001802 0.023167 5.868 0.000
13.000 0.001802 0.023427 5.946 0.000
13.144 0.001802 0.023688 6.024 0.000
13.289 0.000000 0.000000 6.099 0.000
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Bioretention Basin 2
Bottom Length: 125.00 ft.
Bottom Width: 10.00 ft.
Material thickness of first layer: 1.5
Material type for first layer: Amended 5 in/hr
Material thickness of second layer: 2
Material type for second layer: GRAVEL 
Material thickness of third layer: 0
Material type for third layer: GRAVEL 
Underdrain used
Underdrain Diameter (feet): 1
Orifice Diameter (in.): 12
Offset (in.): 0
Flow Through Underdrain (ac-ft.): 31.799
Total Outflow (ac-ft.): 34.282
Percent Through Underdrain: 92.76
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 8 in.
Element Flows To:
Outlet 1 Outlet 2
Pump

              In Ground Planter Box Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.0287 0.0000 0.0000 0.0000
0.0604 0.0287 0.0007 0.0000 0.0000
0.1209 0.0287 0.0015 0.0000 0.0000
0.1813 0.0287 0.0022 0.0000 0.0000
0.2418 0.0287 0.0029 0.0000 0.0000
0.3022 0.0287 0.0036 0.0000 0.0000
0.3626 0.0287 0.0044 0.0000 0.0000
0.4231 0.0287 0.0051 0.0000 0.0000
0.4835 0.0287 0.0058 0.0000 0.0000
0.5440 0.0287 0.0066 0.0000 0.0000
0.6044 0.0287 0.0073 0.0000 0.0000
0.6648 0.0287 0.0080 0.0000 0.0000
0.7253 0.0287 0.0087 0.0000 0.0000
0.7857 0.0287 0.0095 0.0000 0.0000
0.8462 0.0287 0.0102 0.0000 0.0000
0.9066 0.0287 0.0109 0.0000 0.0000
0.9670 0.0287 0.0117 0.0000 0.0000
1.0275 0.0287 0.0124 0.0000 0.0000
1.0879 0.0287 0.0131 0.0000 0.0000
1.1484 0.0287 0.0138 0.0000 0.0000
1.2088 0.0287 0.0146 0.0000 0.0000
1.2692 0.0287 0.0153 0.0000 0.0000
1.3297 0.0287 0.0160 0.0000 0.0000
1.3901 0.0287 0.0168 0.0000 0.0000
1.4505 0.0287 0.0175 0.0000 0.0000
1.5110 0.0287 0.0182 0.0000 0.0000
1.5714 0.0287 0.0189 0.0000 0.0000
1.6319 0.0287 0.0196 0.0000 0.0000
1.6923 0.0287 0.0204 0.0000 0.0000
1.7527 0.0287 0.0211 0.0000 0.0000
1.8132 0.0287 0.0218 0.0000 0.0000
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1.8736 0.0287 0.0225 0.0000 0.0000
1.9341 0.0287 0.0232 0.0000 0.0000
1.9945 0.0287 0.0240 0.0000 0.0000
2.0549 0.0287 0.0247 0.0000 0.0000
2.1154 0.0287 0.0254 0.0000 0.0000
2.1758 0.0287 0.0261 0.0000 0.0000
2.2363 0.0287 0.0268 0.0000 0.0000
2.2967 0.0287 0.0276 0.0000 0.0000
2.3571 0.0287 0.0283 0.0000 0.0000
2.4176 0.0287 0.0290 0.0000 0.0000
2.4780 0.0287 0.0297 0.0000 0.0000
2.5385 0.0287 0.0304 0.0000 0.0000
2.5989 0.0287 0.0312 0.0000 0.0000
2.6593 0.0287 0.0319 0.0000 0.0000
2.7198 0.0287 0.0326 0.0000 0.0000
2.7802 0.0287 0.0333 0.0000 0.0000
2.8407 0.0287 0.0340 0.0000 0.0000
2.9011 0.0287 0.0348 0.0000 0.0000
2.9615 0.0287 0.0355 0.0000 0.0000
3.0220 0.0287 0.0362 0.0000 0.0000
3.0824 0.0287 0.0369 0.0000 0.0000
3.1429 0.0287 0.0376 0.0000 0.0000
3.2033 0.0287 0.0384 0.0000 0.0000
3.2637 0.0287 0.0391 0.0000 0.0000
3.3242 0.0287 0.0398 0.0000 0.0000
3.3846 0.0287 0.0405 0.0000 0.0000
3.4451 0.0287 0.0412 0.0000 0.0000
3.5000 0.0287 0.0419 0.0000 0.0000
              In Ground Planter Box Hydraulic Table

Stage(feet)Area(ac.)Volume(ac-ft.)Discharge(cfs)To Amended(cfs)Infilt(cfs)
3.5000 0.0287 0.0419 0.0000 0.1481   0.0000
3.5604 0.0287 0.0436 0.0000 0.1481   0.0000
3.6209 0.0287 0.0454 0.0000 0.1481   0.0000
3.6813 0.0287 0.0471 0.0004 0.1481   0.0000
3.7418 0.0287 0.0488 0.0009 0.1481   0.0000
3.8022 0.0287 0.0506 0.0017 0.1481   0.0000
3.8626 0.0287 0.0523 0.0029 0.1481   0.0000
3.9231 0.0287 0.0540 0.0044 0.1481   0.0000
3.9835 0.0287 0.0558 0.0046 0.1481   0.0000
4.0440 0.0287 0.0575 0.0064 0.1481   0.0000
4.1044 0.0287 0.0592 0.0089 0.1481   0.0000
4.1648 0.0287 0.0610 0.0119 0.1481   0.0000
4.2253 0.0287 0.0627 0.0155 0.1481   0.0000
4.2857 0.0287 0.0644 0.0188 0.1481   0.0000
4.3462 0.0287 0.0662 0.0196 0.1481   0.0000
4.4066 0.0287 0.0679 0.0243 0.1481   0.0000
4.4670 0.0287 0.0696 0.0297 0.1481   0.0000
4.5275 0.0287 0.0714 0.0357 0.1481   0.0000
4.5879 0.0287 0.0731 0.0423 0.1481   0.0000
4.6484 0.0287 0.0748 0.0459 0.1481   0.0000
4.7088 0.0287 0.0766 0.0497 0.1481   0.0000
4.7692 0.0287 0.0783 0.0578 0.1481   0.0000
4.8297 0.0287 0.0800 0.0666 0.1481   0.0000
4.8901 0.0287 0.0818 0.0762 0.1481   0.0000
4.9505 0.0287 0.0835 0.0866 0.1481   0.0000
5.0110 0.0287 0.0852 0.0884 0.1481   0.0000
5.0714 0.0287 0.0870 0.0978 0.1481   0.0000
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5.1319 0.0287 0.0887 0.1098 0.1481   0.0000
5.1923 0.0287 0.0905 0.1226 0.1481   0.0000
5.2527 0.0287 0.0922 0.1363 0.1481   0.0000
5.3132 0.0287 0.0939 0.1481 0.1481   0.0000
5.3736 0.0287 0.0957 0.1481 0.1481   0.0000
5.4341 0.0287 0.0974 0.1481 0.1481   0.0000
5.4945 0.0287 0.0991 0.1481 0.1481   0.0000
5.5000 0.0287 0.0993 0.1481 0.1481   0.0000
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Bioretenti Surface 2
Element Flows To:
Outlet 1 Outlet 2
Pump Bioretention Basin 2
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Flow Splitter  1
Bottom Length: 10.00 ft.
Bottom Length: 10.00 ft.
Depth: 10 ft.
Side slope 1: 0 To 1
Side slope 2: 0 To 1
Side slope 3: 0 To 1
Side slope 4: 0 To 1
Control Structure Splitter Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Primary(cfs) Secondary(cfs)
 0.000 0.002 0.000 0.000 0.000
 0.111 0.002 0.000 0.144 0.000
 0.222 0.002 0.000 0.204 0.000
 0.333 0.002 0.000 0.250 0.000
 0.444 0.002 0.001 0.289 0.000
 0.555 0.002 0.001 0.323 0.000
 0.666 0.002 0.001 0.354 0.000
 0.777 0.002 0.001 0.382 0.000
 0.888 0.002 0.002 0.409 0.000
 1.000 0.002 0.002 0.434 0.000
 1.111 0.002 0.002 0.457 0.000
 1.222 0.002 0.002 0.480 0.000
 1.333 0.002 0.003 0.501 0.000
 1.444 0.002 0.003 0.521 0.000
 1.555 0.002 0.003 0.541 0.000
 1.666 0.002 0.003 0.560 0.000
 1.777 0.002 0.004 0.578 0.000
 1.888 0.002 0.004 0.596 0.000
 2.000 0.002 0.004 0.614 0.000
 2.111 0.002 0.004 0.630 0.000
 2.222 0.002 0.005 0.647 0.000
 2.333 0.002 0.005 0.663 0.000
 2.444 0.002 0.005 0.678 0.000
 2.555 0.002 0.005 0.694 0.000
 2.666 0.002 0.006 0.709 0.000
 2.777 0.002 0.006 0.723 0.000
 2.888 0.002 0.006 0.738 0.000
 3.000 0.002 0.006 0.752 0.000
 3.111 0.002 0.007 0.765 0.000
 3.222 0.002 0.007 0.779 0.000
 3.333 0.002 0.007 0.792 0.000
 3.444 0.002 0.007 0.805 0.000
 3.555 0.002 0.008 0.818 0.000
 3.666 0.002 0.008 0.831 0.000
 3.777 0.002 0.008 0.843 0.000
 3.888 0.002 0.008 0.856 0.000
 4.000 0.002 0.009 0.868 0.000
 4.111 0.002 0.009 0.880 0.000
 4.222 0.002 0.009 0.892 0.000
 4.333 0.002 0.009 0.903 0.000
 4.444 0.002 0.010 0.915 0.000
 4.555 0.002 0.010 0.926 0.000
 4.666 0.002 0.010 0.938 0.000
 4.777 0.002 0.011 0.949 0.000
 4.888 0.002 0.011 0.960 0.000
 5.000 0.002 0.011 0.970 0.000
 5.111 0.002 0.011 0.981 1.571
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 5.222 0.002 0.012 0.992 4.439
 5.333 0.002 0.012 1.002 8.137
 5.444 0.002 0.012 1.013 12.47
 5.555 0.002 0.012 1.023 17.31
 5.666 0.002 0.013 1.033 22.51
 5.777 0.002 0.013 1.043 27.94
 5.888 0.002 0.013 1.053 33.47
 6.000 0.002 0.013 1.063 38.96
 6.111 0.002 0.014 1.258 44.27
 6.222 0.002 0.014 1.452 49.28
 6.333 0.002 0.014 1.547 53.87
 6.444 0.002 0.014 1.627 57.95
 6.555 0.002 0.015 1.698 61.47
 6.666 0.002 0.015 1.764 64.41
 6.777 0.002 0.015 1.824 66.82
 6.888 0.002 0.015 1.882 68.79
 7.000 0.002 0.016 1.936 70.50
 7.111 0.002 0.016 1.987 73.22
 7.222 0.002 0.016 2.037 75.12
 7.333 0.002 0.016 2.085 76.97
 7.444 0.002 0.017 2.131 78.79
 7.555 0.002 0.017 2.175 80.56
 7.666 0.002 0.017 2.218 82.29
 7.777 0.002 0.017 2.260 83.99
 7.888 0.002 0.018 2.301 85.65
 8.000 0.002 0.018 2.341 87.28
 8.111 0.002 0.018 2.380 88.88
 8.222 0.002 0.018 2.418 90.46
 8.333 0.002 0.019 2.456 92.00
 8.444 0.002 0.019 2.492 93.52
 8.555 0.002 0.019 2.528 95.02
 8.666 0.002 0.019 2.564 96.49
 8.777 0.002 0.020 2.598 97.94
 8.888 0.002 0.020 2.632 99.37
 9.000 0.002 0.020 2.666 100.7
 9.111 0.002 0.020 2.699 102.1
 9.222 0.002 0.021 2.732 103.5
 9.333 0.002 0.021 2.764 104.9
 9.444 0.002 0.021 2.795 106.2
 9.555 0.002 0.021 2.826 107.5
 9.666 0.002 0.022 2.857 108.8
 9.777 0.002 0.022 2.888 110.1
 9.888 0.002 0.022 2.918 111.4
 10.00 0.002 0.023 2.947 112.6
 10.11 0.002 0.023 2.977 113.9

Discharge Structure
Riser Height: 6 ft.
Riser Diameter: 6 in.
Orifice 1 Diameter: 4 in. Elevation:0 ft.
Element Flows To:
Outlet 1 Outlet 2
STREET DETENTION BASIN
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STREET
Bottom Length: 2.00 ft.
Bottom Width: 2.00 ft.
Depth: 2 ft.
Volume at riser head: 0.0004 acre-feet.
Infiltration On
Infiltration rate: 0.75
Infiltration safety factor: 1
Wetted surface area On 
Total Volume Infiltrated (ac-ft.): 0
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 0
Percent Infiltrated: 0
Total Precip Applied to Facility: 0.003
Total Evap From Facility: 0.001
Side slope 1: 2 To 1
Side slope 2: 2 To 1
Side slope 3: 2 To 1
Side slope 4: 2 To 1
Discharge Structure
Riser Height: 1 ft.
Riser Diameter: 48 in.
Notch Type: Rectangular
Notch Width: 3.000 ft.
Notch Height: 0.250 ft.
Orifice 1 Diameter: 48 in. Elevation:0 ft.
Element Flows To:
Outlet 1 Outlet 2

              Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.000092 0.000000 0.000 0.000
0.0222 0.000100 0.000002 9.320 0.000
0.0444 0.000109 0.000004 13.18 0.000
0.0667 0.000118 0.000007 16.14 0.000
0.0889 0.000127 0.000010 18.64 0.000
0.1111 0.000137 0.000013 20.84 0.000
0.1333 0.000147 0.000016 22.83 0.000
0.1556 0.000158 0.000019 24.65 0.000
0.1778 0.000169 0.000023 26.36 0.000
0.2000 0.000180 0.000027 27.96 0.000
0.2222 0.000192 0.000031 29.47 0.000
0.2444 0.000204 0.000035 30.91 0.000
0.2667 0.000216 0.000040 32.28 0.000
0.2889 0.000229 0.000045 33.60 0.000
0.3111 0.000242 0.000050 34.87 0.000
0.3333 0.000255 0.000056 36.09 0.000
0.3556 0.000269 0.000061 37.28 0.000
0.3778 0.000283 0.000068 38.42 0.000
0.4000 0.000298 0.000074 39.54 0.000
0.4222 0.000312 0.000081 40.62 0.000
0.4444 0.000328 0.000088 41.68 0.000
0.4667 0.000343 0.000095 42.71 0.000
0.4889 0.000359 0.000103 43.71 0.000
0.5111 0.000376 0.000111 44.69 0.000
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0.5333 0.000392 0.000120 45.66 0.000
0.5556 0.000409 0.000129 46.60 0.000
0.5778 0.000427 0.000138 47.52 0.000
0.6000 0.000444 0.000148 48.43 0.000
0.6222 0.000463 0.000158 49.31 0.000
0.6444 0.000481 0.000168 50.19 0.000
0.6667 0.000500 0.000179 51.05 0.000
0.6889 0.000519 0.000190 51.89 0.000
0.7111 0.000539 0.000202 52.72 0.000
0.7333 0.000559 0.000214 53.54 0.000
0.7556 0.000579 0.000227 54.35 0.000
0.7778 0.000600 0.000240 55.18 0.000
0.8000 0.000621 0.000254 56.03 0.000
0.8222 0.000642 0.000268 56.88 0.000
0.8444 0.000664 0.000282 57.74 0.000
0.8667 0.000686 0.000297 58.60 0.000
0.8889 0.000709 0.000313 59.46 0.000
0.9111 0.000731 0.000329 60.32 0.000
0.9333 0.000755 0.000345 61.18 0.000
0.9556 0.000778 0.000362 62.04 0.000
0.9778 0.000802 0.000380 62.91 0.000
1.0000 0.000826 0.000398 63.77 0.000
1.0222 0.000851 0.000417 64.60 0.000
1.0444 0.000876 0.000436 65.54 0.000
1.0667 0.000902 0.000456 66.55 0.000
1.0889 0.000927 0.000476 67.61 0.000
1.1111 0.000953 0.000497 68.72 0.000
1.1333 0.000980 0.000518 69.87 0.000
1.1556 0.001007 0.000540 71.06 0.000
1.1778 0.001034 0.000563 72.28 0.000
1.2000 0.001062 0.000586 73.53 0.000
1.2222 0.001089 0.000610 74.81 0.000
1.2444 0.001118 0.000635 76.11 0.000
1.2667 0.001146 0.000660 77.44 0.000
1.2889 0.001175 0.000686 78.80 0.000
1.3111 0.001205 0.000712 80.18 0.000
1.3333 0.001235 0.000739 81.58 0.000
1.3556 0.001265 0.000767 83.00 0.001
1.3778 0.001295 0.000795 84.44 0.001
1.4000 0.001326 0.000825 85.90 0.001
1.4222 0.001357 0.000854 87.37 0.001
1.4444 0.001389 0.000885 88.86 0.001
1.4667 0.001421 0.000916 90.37 0.001
1.4889 0.001453 0.000948 91.89 0.001
1.5111 0.001486 0.000981 93.43 0.001
1.5333 0.001519 0.001014 94.97 0.001
1.5556 0.001552 0.001048 96.53 0.001
1.5778 0.001586 0.001083 98.10 0.001
1.6000 0.001620 0.001119 99.68 0.001
1.6222 0.001654 0.001155 101.2 0.001
1.6444 0.001689 0.001192 102.8 0.001
1.6667 0.001724 0.001230 104.4 0.001
1.6889 0.001760 0.001269 106.0 0.001
1.7111 0.001796 0.001308 107.7 0.001
1.7333 0.001832 0.001349 109.3 0.001
1.7556 0.001869 0.001390 110.9 0.001
1.7778 0.001906 0.001432 112.5 0.001
1.8000 0.001943 0.001474 114.1 0.001
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1.8222 0.001981 0.001518 115.8 0.001
1.8444 0.002019 0.001562 117.4 0.001
1.8667 0.002057 0.001608 119.0 0.001
1.8889 0.002096 0.001654 120.6 0.001
1.9111 0.002135 0.001701 122.2 0.001
1.9333 0.002175 0.001749 123.8 0.001
1.9556 0.002215 0.001798 125.4 0.001
1.9778 0.002255 0.001847 127.0 0.001
2.0000 0.002296 0.001898 128.6 0.001
2.0222 0.002337 0.001949 130.2 0.001
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 3.44
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.27
Total Impervious Area: 2.17

Flow Frequency Method: Weibull

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.456503
5 year 1.063419
10 year 1.438508
25 year 1.879364

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0
5 year 0.213058
10 year 0.480389
25 year 0.831312
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0457 208 29 13 Pass
0.0597 171 29 16 Pass
0.0738 147 29 19 Pass
0.0879 132 28 21 Pass
0.1019 119 27 22 Pass
0.1160 110 26 23 Pass
0.1301 102 26 25 Pass
0.1441 98 26 26 Pass
0.1582 90 24 26 Pass
0.1723 87 23 26 Pass
0.1863 83 22 26 Pass
0.2004 79 22 27 Pass
0.2145 75 18 24 Pass
0.2286 74 18 24 Pass
0.2426 70 18 25 Pass
0.2567 68 18 26 Pass
0.2708 66 16 24 Pass
0.2848 63 14 22 Pass
0.2989 60 14 23 Pass
0.3130 59 12 20 Pass
0.3270 58 12 20 Pass
0.3411 56 11 19 Pass
0.3552 54 11 20 Pass
0.3692 51 11 21 Pass
0.3833 48 11 22 Pass
0.3974 48 10 20 Pass
0.4115 47 9 19 Pass
0.4255 45 9 20 Pass
0.4396 43 7 16 Pass
0.4537 40 7 17 Pass
0.4677 37 7 18 Pass
0.4818 36 6 16 Pass
0.4959 34 6 17 Pass
0.5099 34 6 17 Pass
0.5240 33 6 18 Pass
0.5381 31 6 19 Pass
0.5521 30 5 16 Pass
0.5662 29 4 13 Pass
0.5803 27 4 14 Pass
0.5944 23 3 13 Pass
0.6084 23 3 13 Pass
0.6225 22 3 13 Pass
0.6366 21 3 14 Pass
0.6506 18 3 16 Pass
0.6647 17 3 17 Pass
0.6788 17 3 17 Pass
0.6928 17 3 17 Pass
0.7069 17 3 17 Pass
0.7210 16 3 18 Pass
0.7350 16 2 12 Pass
0.7491 15 2 13 Pass
0.7632 15 2 13 Pass
0.7773 14 2 14 Pass
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0.7913 14 2 14 Pass
0.8054 13 2 15 Pass
0.8195 12 2 16 Pass
0.8335 12 2 16 Pass
0.8476 12 2 16 Pass
0.8617 11 2 18 Pass
0.8757 11 2 18 Pass
0.8898 11 2 18 Pass
0.9039 11 2 18 Pass
0.9179 10 2 20 Pass
0.9320 10 2 20 Pass
0.9461 10 1 10 Pass
0.9602 10 1 10 Pass
0.9742 10 1 10 Pass
0.9883 10 0 0 Pass
1.0024 10 0 0 Pass
1.0164 10 0 0 Pass
1.0305 10 0 0 Pass
1.0446 10 0 0 Pass
1.0586 9 0 0 Pass
1.0727 9 0 0 Pass
1.0868 8 0 0 Pass
1.1008 8 0 0 Pass
1.1149 7 0 0 Pass
1.1290 7 0 0 Pass
1.1431 7 0 0 Pass
1.1571 7 0 0 Pass
1.1712 6 0 0 Pass
1.1853 6 0 0 Pass
1.1993 5 0 0 Pass
1.2134 5 0 0 Pass
1.2275 5 0 0 Pass
1.2415 5 0 0 Pass
1.2556 5 0 0 Pass
1.2697 5 0 0 Pass
1.2837 5 0 0 Pass
1.2978 5 0 0 Pass
1.3119 5 0 0 Pass
1.3260 5 0 0 Pass
1.3400 5 0 0 Pass
1.3541 5 0 0 Pass
1.3682 5 0 0 Pass
1.3822 5 0 0 Pass
1.3963 5 0 0 Pass
1.4104 5 0 0 Pass
1.4244 4 0 0 Pass
1.4385 4 0 0 Pass
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Water Quality
Drawdown Time Results

Pond:  STREET
Days Stage(feet) Percent of Total Run Time

1 N/A  N/A
2 N/A  N/A
3 N/A  N/A
4 N/A  N/A
5 N/A  N/A

Maximum Stage: 0.002 Drawdown Time: Less than 1 day

Pond:  DETENTION BASIN
Days Stage(feet) Percent of Total Run Time

1 0.225 0.0380
2 0.333 0.0218
3 N/A  N/A
4 N/A  N/A
5 N/A  N/A

Maximum Stage: 0.491 Drawdown Time: 02 14:37:30
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POC 2
POC #2 was not reported because POC must exist in both scenarios and both scenarios 
must have been run.
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POC 3
POC #3 was not reported because POC must exist in both scenarios and both scenarios 
must have been run.
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POC 4
POC #4 was not reported because POC must exist in both scenarios and both scenarios 
must have been run.



OCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC11/18/2017 8:41:32 AM Page 32

Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1959 10 01        END    2004 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   OCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC.wdm
MESSU      25   MitOCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC.MES
           27   MitOCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC.L61
           28   MitOCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC.L62
           30   POCOCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:60
      PERLND      19
      IMPLND       1
      RCHRES       1
      RCHRES       2
      RCHRES       3
      RCHRES       4
      RCHRES       5
      RCHRES       6
      RCHRES       7
      RCHRES       8
      COPY         1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        DETENTION BASIN             MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   19      C,NatVeg,Flat          1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
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    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   19         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   19         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   19         0    1    1    1    0    0    0    0    1    1    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   19              0       4.8      0.05       200      0.05       2.5     0.915
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   19              0         0         2         2         0      0.05      0.05
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   19              0       0.6       0.2       1.5       0.7         0
  END PWAT-PARM4
  MON-LZETPARM
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   19       0.4  0.4  0.4  0.4  0.6  0.6  0.6  0.6  0.6  0.4  0.4  0.4
  END MON-LZETPARM
  MON-INTERCEP
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   19       0.1  0.1  0.1  0.1 0.06 0.06 0.06 0.06 0.06  0.1  0.1  0.1
  END MON-INTERCEP

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   19              0         0      0.01         0       0.4      0.01         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      IMPERVIOUS-FLAT        1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
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    1         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    1         0    0    0    0    1    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            100      0.05      0.05       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
AREA 2***
PERLND  19                        0.87     RCHRES   1      2
PERLND  19                        0.87     RCHRES   1      3
IMPLND   1                        1.21     RCHRES   1      5
AREA 1***
PERLND  19                         0.4     RCHRES   3      2
PERLND  19                         0.4     RCHRES   3      3
IMPLND   1                        0.96     RCHRES   3      5

******Routing******
RCHRES   2                           1     RCHRES   5      6
RCHRES   1                           1     RCHRES   5      7
RCHRES   1                           1     RCHRES   2      8
RCHRES   5                           1     RCHRES   6      6
RCHRES   4                           1     RCHRES   5      6
RCHRES   3                           1     RCHRES   5      7
RCHRES   3                           1     RCHRES   4      8
RCHRES   6                           1     RCHRES   8      7
RCHRES   6                                 COPY     1     17
RCHRES   6                           1     RCHRES   7      8
RCHRES   6                                 COPY     1     18
RCHRES   7                           1     COPY   501     16
RCHRES   8                           1     COPY   501     17
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   12.1        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
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    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Bioretenti Surfa-020    3    1    1    1   28    0    1
    2     Bioretention Bas-019    1    1    1    1   28    0    1
    3     Bioretenti Surfa-045    3    1    1    1   28    0    1
    4     Bioretention Bas-044    1    1    1    1   28    0    1
    5     Pump                    1    1    1    1   28    0    1
    6     Flow Splitter  1-047    2    1    1    1   28    0    1
    7     DETENTION BASIN         1    1    1    1   28    0    1
    8     STREET                  2    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
    2         1    0    0    0    0    0    0    0    0    0    
    3         1    0    0    0    0    0    0    0    0    0    
    4         1    0    0    0    0    0    0    0    0    0    
    5         1    0    0    0    0    0    0    0    0    0    
    6         1    0    0    0    0    0    0    0    0    0    
    7         1    0    0    0    0    0    0    0    0    0    
    8         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
    2         4    0    0    0    0    0    0    0    0    0    1    9    
    3         4    0    0    0    0    0    0    0    0    0    1    9    
    4         4    0    0    0    0    0    0    0    0    0    1    9    
    5         4    0    0    0    0    0    0    0    0    0    1    9    
    6         4    0    0    0    0    0    0    0    0    0    1    9    
    7         4    0    0    0    0    0    0    0    0    0    1    9    
    8         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  5  6  0  0       0  0  0  0  0       2  2  2  2  2
    2        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
    3        0  1  0  0    4  5  6  0  0       0  0  0  0  0       2  2  2  2  2
    4        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
    5        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
    6        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
    7        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
    8        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
    2              2      0.03       0.0       0.0       0.5       0.0
    3              3      0.01       0.0       0.0       0.5       0.0
    4              4      0.02       0.0       0.0       0.5       0.0
    5              5      0.01       0.0       0.0       0.5       0.0
    6              6      0.01       0.0       0.0       0.5       0.0
    7              7      0.01       0.0       0.0       0.5       0.0
    8              8      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
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          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  5.0  6.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    2            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    3            0         4.0  5.0  6.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    4            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    5            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    6            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    7            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    8            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      2
   59    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.038797  0.000000  0.000000  
  0.060440  0.038797  0.000985  0.000000  
  0.120879  0.038797  0.001970  0.000000  
  0.181319  0.038797  0.002955  0.000487  
  0.241758  0.038797  0.003939  0.001171  
  0.302198  0.038797  0.004924  0.002273  
  0.362637  0.038797  0.005909  0.003860  
  0.423077  0.038797  0.006894  0.005992  
  0.483516  0.038797  0.007879  0.006158  
  0.543956  0.038797  0.008864  0.008720  
  0.604396  0.038797  0.009848  0.012092  
  0.664835  0.038797  0.010833  0.016155  
  0.725275  0.038797  0.011818  0.020949  
  0.785714  0.038797  0.012803  0.025467  
  0.846154  0.038797  0.013788  0.026515  
  0.906593  0.038797  0.014773  0.032889  
  0.967033  0.038797  0.015758  0.040109  
  1.027473  0.038797  0.016742  0.048209  
  1.087912  0.038797  0.017727  0.057222  
  1.148352  0.038797  0.018712  0.062107  
  1.208791  0.038797  0.019697  0.067179  
  1.269231  0.038797  0.020682  0.078112  
  1.329670  0.038797  0.021667  0.090050  
  1.390110  0.038797  0.022652  0.103022  
  1.450549  0.038797  0.023636  0.117055  
  1.510989  0.038797  0.024609  0.119524  
  1.571429  0.038797  0.025583  0.132177  
  1.631868  0.038797  0.026556  0.148411  
  1.692308  0.038797  0.027529  0.165780  
  1.752747  0.038797  0.028502  0.184299  
  1.813187  0.038797  0.029475  0.200222  
  1.873626  0.038797  0.030448  0.200222  
  1.934066  0.038797  0.031421  0.200222  
  1.994505  0.038797  0.032394  0.200222  
  2.054945  0.038797  0.033368  0.200222  
  2.115385  0.038797  0.034341  0.200222  
  2.175824  0.038797  0.035314  0.200222  
  2.236264  0.038797  0.036287  0.200222  
  2.296703  0.038797  0.037260  0.200222  
  2.357143  0.038797  0.038233  0.200222  
  2.417582  0.038797  0.039206  0.200222  
  2.478022  0.038797  0.040179  0.200222  
  2.538462  0.038797  0.041153  0.200222  
  2.598901  0.038797  0.042126  0.200222  
  2.659341  0.038797  0.043099  0.200222  
  2.719780  0.038797  0.044072  0.200222  
  2.780220  0.038797  0.045045  0.200222  
  2.840659  0.038797  0.046018  0.200222  
  2.901099  0.038797  0.046991  0.200222  
  2.961538  0.038797  0.047964  0.200222  
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  3.021978  0.038797  0.048938  0.200222  
  3.082418  0.038797  0.049911  0.200222  
  3.142857  0.038797  0.050884  0.200222  
  3.203297  0.038797  0.051857  0.200222  
  3.263736  0.038797  0.052830  0.200222  
  3.324176  0.038797  0.053803  0.200222  
  3.384615  0.038797  0.054776  0.200222  
  3.445055  0.038797  0.055749  0.200222  
  3.500000  0.038797  0.113268  0.200222  
  END FTABLE  2
  FTABLE      1
   35    6
     Depth      Area    Volume  Outflow1  Outflow2  outflow 3 Velocity  Travel 
Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)     (cfs)   (ft/sec)    
(Minutes)***
  0.000000  0.038797  0.000000  0.000000  0.000000  0.000000  
  0.060440  0.038797  0.002345  0.000000  0.200222  0.000000  
  0.120879  0.038797  0.004690  0.000000  0.200222  0.000000  
  0.181319  0.038797  0.007035  0.000000  0.200222  0.000000  
  0.241758  0.038797  0.009380  0.000000  0.200222  0.000000  
  0.302198  0.038797  0.011724  0.000000  0.200222  0.000000  
  0.362637  0.038797  0.014069  0.000000  0.200222  0.000000  
  0.423077  0.038797  0.016414  0.000000  0.200222  0.000000  
  0.483516  0.038797  0.018759  0.000000  0.200222  0.000000  
  0.543956  0.038797  0.021104  0.000000  0.200222  0.000000  
  0.604396  0.038797  0.023449  0.000000  0.200222  0.000000  
  0.664835  0.038797  0.025794  0.000000  0.200222  0.000000  
  0.725275  0.038797  0.028139  0.000000  0.200222  0.000000  
  0.785714  0.038797  0.030483  0.000000  0.200222  0.000000  
  0.846154  0.038797  0.032828  0.000000  0.200222  0.000000  
  0.906593  0.038797  0.035173  0.000000  0.200222  0.000000  
  0.967033  0.038797  0.037518  0.000000  0.200222  0.000000  
  1.027473  0.038797  0.039863  0.032183  0.200222  0.000000  
  1.087912  0.038797  0.042208  0.181987  0.200222  0.000000  
  1.148352  0.038797  0.044553  0.380280  0.200222  0.000000  
  1.208791  0.038797  0.046898  0.573677  0.200222  0.000000  
  1.269231  0.038797  0.049242  0.715919  0.200222  0.000000  
  1.329670  0.038797  0.051587  0.795819  0.200222  0.000000  
  1.390110  0.038797  0.053932  0.874320  0.200222  0.000000  
  1.450549  0.038797  0.056277  0.939611  0.200222  0.000000  
  1.510989  0.038797  0.058622  1.000651  0.200222  0.000000  
  1.571429  0.038797  0.060967  1.058176  0.200222  0.000000  
  1.631868  0.038797  0.063312  1.112731  0.200222  0.000000  
  1.692308  0.038797  0.065657  1.164734  0.200222  0.000000  
  1.752747  0.038797  0.068001  1.214511  0.200222  0.000000  
  1.813187  0.038797  0.070346  1.262328  0.200222  0.000000  
  1.873626  0.038797  0.072691  1.308398  0.200222  0.000000  
  1.934066  0.038797  0.075036  1.352900  0.200222  0.000000  
  1.994505  0.038797  0.077381  1.395985  0.200222  0.000000  
  2.000000  0.038797  0.077594  1.437778  0.200222  0.000000  
  END FTABLE  1
  FTABLE      7
   91    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.091116  0.000000  0.000000  
  0.066667  0.091889  0.006100  0.004484  
  0.133333  0.092665  0.012252  0.006342  
  0.200000  0.093444  0.018456  0.007767  
  0.266667  0.094227  0.024711  0.008969  
  0.333333  0.095013  0.031019  0.010027  
  0.400000  0.095803  0.037380  0.010984  
  0.466667  0.096595  0.043793  0.011864  
  0.533333  0.097391  0.050259  0.329770  
  0.600000  0.098190  0.056779  0.562663  
  0.666667  0.098992  0.063351  0.723208  
  0.733333  0.099798  0.069978  0.853805  
  0.800000  0.100607  0.076658  0.966794  
  0.866667  0.101419  0.083392  1.067826  
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  0.933333  0.102235  0.090181  1.160051  
  1.000000  0.103053  0.097024  1.245439  
  1.066667  0.103875  0.103921  1.325319  
  1.133333  0.104700  0.110874  1.400638  
  1.200000  0.105529  0.117881  1.472099  
  1.266667  0.106361  0.124944  1.540241  
  1.333333  0.107196  0.132063  1.605488  
  1.400000  0.108034  0.139237  1.668181  
  1.466667  0.108876  0.146467  1.728597  
  1.533333  0.109720  0.153754  1.786970  
  1.600000  0.110568  0.161097  1.843493  
  1.666667  0.111420  0.168497  1.898332  
  1.733333  0.112274  0.175953  1.951629  
  1.800000  0.113132  0.183467  2.003507  
  1.866667  0.113993  0.191037  2.054074  
  1.933333  0.114858  0.198666  2.103425  
  2.000000  0.115725  0.206352  2.151644  
  2.066667  0.116596  0.214096  2.647233  
  2.133333  0.117471  0.221898  2.879148  
  2.200000  0.118348  0.229759  3.066913  
  2.266667  0.119229  0.237678  3.231431  
  2.333333  0.120113  0.245656  3.380824  
  2.400000  0.121000  0.253693  3.519279  
  2.466667  0.121891  0.261790  3.649296  
  2.533333  0.122784  0.269945  3.772516  
  2.600000  0.123681  0.278161  3.890087  
  2.666667  0.124582  0.286436  4.002851  
  2.733333  0.125485  0.294772  4.111449  
  2.800000  0.126392  0.303168  4.216383  
  2.866667  0.127302  0.311624  4.318057  
  2.933333  0.128216  0.320142  4.416801  
  3.000000  0.129132  0.328720  4.512889  
  3.066667  0.130052  0.337359  4.606552  
  3.133333  0.130975  0.346060  4.697989  
  3.200000  0.131902  0.354823  4.787369  
  3.266667  0.132831  0.363647  4.874841  
  3.333333  0.133764  0.372534  4.960536  
  3.400000  0.134701  0.381483  5.044569  
  3.466667  0.135640  0.390494  5.127042  
  3.533333  0.136583  0.399568  5.208048  
  3.600000  0.137529  0.408705  5.287668  
  3.666667  0.138478  0.417905  5.365977  
  3.733333  0.139431  0.427169  5.443044  
  3.800000  0.140387  0.436496  5.518931  
  3.866667  0.141346  0.445887  5.593693  
  3.933333  0.142308  0.455342  5.667384  
  4.000000  0.143274  0.464862  5.740050  
  4.066667  0.144243  0.474446  5.811737  
  4.133333  0.145215  0.484094  5.882486  
  4.200000  0.146190  0.493808  5.952334  
  4.266667  0.147169  0.503586  6.021317  
  4.333333  0.148151  0.513430  6.089468  
  4.400000  0.149136  0.523340  6.156818  
  4.466667  0.150124  0.533315  6.223397  
  4.533333  0.151116  0.543357  6.289230  
  4.600000  0.152111  0.553464  6.354345  
  4.666667  0.153109  0.563638  6.418766  
  4.733333  0.154111  0.573879  6.482514  
  4.800000  0.155116  0.584186  6.545611  
  4.866667  0.156124  0.594561  6.608079  
  4.933333  0.157135  0.605003  6.669935  
  5.000000  0.158150  0.615513  6.731199  
  5.066667  0.159168  0.626090  7.409840  
  5.133333  0.160189  0.636735  8.598477  
  5.200000  0.161213  0.647448  10.11695  
  5.266667  0.162241  0.658230  11.89797  
  5.333333  0.163272  0.669081  13.89811  
  5.400000  0.164306  0.680000  16.08263  
  5.466667  0.165343  0.690988  18.41995  
  5.533333  0.166384  0.702046  20.87933  
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  5.600000  0.167428  0.713173  23.42981  
  5.666667  0.168475  0.724370  26.03983  
  5.733333  0.169526  0.735636  28.67721  
  5.800000  0.170579  0.746973  31.30952  
  5.866667  0.171636  0.758380  33.90448  
  5.933333  0.172697  0.769858  36.43064  
  6.000000  0.173760  0.781407  38.85813  
  END FTABLE  7
  FTABLE      5
   92    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.001802  0.000000  0.000000  
  0.144444  0.001802  0.000260  0.371289  
  0.288889  0.001802  0.000521  0.525081  
  0.433333  0.001802  0.000781  0.643091  
  0.577778  0.001802  0.001041  0.742577  
  0.722222  0.001802  0.001302  0.830227  
  0.866667  0.001802  0.001562  0.909468  
  1.011111  0.001802  0.001822  0.982337  
  1.155556  0.001802  0.002082  1.050163  
  1.300000  0.001802  0.002343  1.113866  
  1.444444  0.001802  0.002603  1.174118  
  1.588889  0.001802  0.002863  1.231425  
  1.733333  0.001802  0.003124  1.286182  
  1.877778  0.001802  0.003384  1.338700  
  2.022222  0.001802  0.003644  1.389235  
  2.166667  0.001802  0.003905  1.437995  
  2.311111  0.001802  0.004165  1.485155  
  2.455556  0.001802  0.004425  1.530862  
  2.600000  0.001802  0.004685  1.575244  
  2.744444  0.001802  0.004946  1.618410  
  2.888889  0.001802  0.005206  1.660453  
  3.033333  0.001802  0.005466  1.701458  
  3.177778  0.001802  0.005727  1.741498  
  3.322222  0.001802  0.005987  1.780638  
  3.466667  0.001802  0.006247  1.818935  
  3.611111  0.001802  0.006508  1.856443  
  3.755556  0.001802  0.006768  1.893208  
  3.900000  0.001802  0.007028  1.929272  
  4.044444  0.001802  0.007289  1.964675  
  4.188889  0.001802  0.007549  1.999450  
  4.333333  0.001802  0.007809  2.033632  
  4.477778  0.001802  0.008069  2.067248  
  4.622222  0.001802  0.008330  2.100326  
  4.766667  0.001802  0.008590  2.132891  
  4.911111  0.001802  0.008850  2.164966  
  5.055556  0.001802  0.009111  2.196573  
  5.200000  0.001802  0.009371  2.227732  
  5.344444  0.001802  0.009631  2.258461  
  5.488889  0.001802  0.009892  2.288777  
  5.633333  0.001802  0.010152  2.318697  
  5.777778  0.001802  0.010412  2.348235  
  5.922222  0.001802  0.010673  2.377407  
  6.066667  0.001802  0.010933  2.406225  
  6.211111  0.001802  0.011193  2.434702  
  6.355556  0.001802  0.011453  2.462850  
  6.500000  0.001802  0.011714  2.490680  
  6.644444  0.001802  0.011974  2.518202  
  6.788889  0.001802  0.012234  2.545427  
  6.933333  0.001802  0.012495  2.572363  
  7.077778  0.001802  0.012755  2.599020  
  7.222222  0.001802  0.013015  2.625407  
  7.366667  0.001802  0.013276  2.651531  
  7.511111  0.001802  0.013536  2.677400  
  7.655556  0.001802  0.013796  2.703022  
  7.800000  0.001802  0.014056  2.728403  
  7.944444  0.001802  0.014317  2.753550  
  8.088889  0.001802  0.014577  2.778470  
  8.233333  0.001802  0.014837  2.803168  
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  8.377778  0.001802  0.015098  2.827650  
  8.522222  0.001802  0.015358  2.851922  
  8.666667  0.001802  0.015618  2.875989  
  8.811111  0.001802  0.015879  2.899857  
  8.955556  0.001802  0.016139  2.923530  
  9.100000  0.001802  0.016399  2.947012  
  9.244444  0.001802  0.016660  2.970309  
  9.388889  0.001802  0.016920  2.993425  
  9.533333  0.001802  0.017180  3.016363  
  9.677778  0.001802  0.017440  3.039128  
  9.822222  0.001802  0.017701  3.061724  
  9.966667  0.001802  0.017961  3.084155  
  10.11111  0.001802  0.018221  3.361690  
  10.25556  0.001802  0.018482  3.818220  
  10.40000  0.001802  0.018742  4.035822  
  10.54444  0.001802  0.019002  4.205181  
  10.68889  0.001802  0.019263  4.355800  
  10.83333  0.001802  0.019523  4.493323  
  10.97778  0.001802  0.019783  4.621014  
  11.12222  0.001802  0.020043  4.740960  
  11.26667  0.001802  0.020304  4.854595  
  11.41111  0.001802  0.020564  4.962953  
  11.55556  0.001802  0.020824  5.066808  
  11.70000  0.001802  0.021085  5.166760  
  11.84444  0.001802  0.021345  5.263283  
  11.98889  0.001802  0.021605  5.356760  
  12.13333  0.001802  0.021866  5.447507  
  12.27778  0.001802  0.022126  5.535787  
  12.42222  0.001802  0.022386  5.621822  
  12.56667  0.001802  0.022647  5.705801  
  12.71111  0.001802  0.022907  5.787889  
  12.85556  0.001802  0.023167  5.868227  
  13.00000  0.001802  0.023427  5.946940  
  13.14444  0.001802  0.023688  6.024138  
  END FTABLE  5
  FTABLE      4
   59    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.028696  0.000000  0.000000  
  0.060440  0.028696  0.000728  0.000000  
  0.120879  0.028696  0.001457  0.000000  
  0.181319  0.028696  0.002185  0.000360  
  0.241758  0.028696  0.002914  0.000866  
  0.302198  0.028696  0.003642  0.001681  
  0.362637  0.028696  0.004371  0.002855  
  0.423077  0.028696  0.005099  0.004432  
  0.483516  0.028696  0.005828  0.004555  
  0.543956  0.028696  0.006556  0.006449  
  0.604396  0.028696  0.007284  0.008944  
  0.664835  0.028696  0.008013  0.011949  
  0.725275  0.028696  0.008741  0.015495  
  0.785714  0.028696  0.009470  0.018837  
  0.846154  0.028696  0.010198  0.019611  
  0.906593  0.028696  0.010927  0.024326  
  0.967033  0.028696  0.011655  0.029667  
  1.027473  0.028696  0.012383  0.035658  
  1.087912  0.028696  0.013112  0.042324  
  1.148352  0.028696  0.013840  0.045937  
  1.208791  0.028696  0.014569  0.049689  
  1.269231  0.028696  0.015297  0.057775  
  1.329670  0.028696  0.016026  0.066605  
  1.390110  0.028696  0.016754  0.076200  
  1.450549  0.028696  0.017483  0.086579  
  1.510989  0.028696  0.018202  0.088406  
  1.571429  0.028696  0.018922  0.097764  
  1.631868  0.028696  0.019642  0.109772  
  1.692308  0.028696  0.020362  0.122619  
  1.752747  0.028696  0.021081  0.136315  
  1.813187  0.028696  0.021801  0.148093  
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  1.873626  0.028696  0.022521  0.148093  
  1.934066  0.028696  0.023241  0.148093  
  1.994505  0.028696  0.023960  0.148093  
  2.054945  0.028696  0.024680  0.148093  
  2.115385  0.028696  0.025400  0.148093  
  2.175824  0.028696  0.026120  0.148093  
  2.236264  0.028696  0.026839  0.148093  
  2.296703  0.028696  0.027559  0.148093  
  2.357143  0.028696  0.028279  0.148093  
  2.417582  0.028696  0.028999  0.148093  
  2.478022  0.028696  0.029719  0.148093  
  2.538462  0.028696  0.030438  0.148093  
  2.598901  0.028696  0.031158  0.148093  
  2.659341  0.028696  0.031878  0.148093  
  2.719780  0.028696  0.032598  0.148093  
  2.780220  0.028696  0.033317  0.148093  
  2.840659  0.028696  0.034037  0.148093  
  2.901099  0.028696  0.034757  0.148093  
  2.961538  0.028696  0.035477  0.148093  
  3.021978  0.028696  0.036196  0.148093  
  3.082418  0.028696  0.036916  0.148093  
  3.142857  0.028696  0.037636  0.148093  
  3.203297  0.028696  0.038356  0.148093  
  3.263736  0.028696  0.039076  0.148093  
  3.324176  0.028696  0.039795  0.148093  
  3.384615  0.028696  0.040515  0.148093  
  3.445055  0.028696  0.041235  0.148093  
  3.500000  0.028696  0.087967  0.148093  
  END FTABLE  4
  FTABLE      3
   35    6
     Depth      Area    Volume  Outflow1  Outflow2  outflow 3 Velocity  Travel 
Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)     (cfs)   (ft/sec)    
(Minutes)***
  0.000000  0.028696  0.000000  0.000000  0.000000  0.000000  
  0.060440  0.028696  0.001734  0.000000  0.148093  0.000000  
  0.120879  0.028696  0.003469  0.000000  0.148093  0.000000  
  0.181319  0.028696  0.005203  0.000000  0.148093  0.000000  
  0.241758  0.028696  0.006938  0.000000  0.148093  0.000000  
  0.302198  0.028696  0.008672  0.000000  0.148093  0.000000  
  0.362637  0.028696  0.010406  0.000000  0.148093  0.000000  
  0.423077  0.028696  0.012141  0.000000  0.148093  0.000000  
  0.483516  0.028696  0.013875  0.000000  0.148093  0.000000  
  0.543956  0.028696  0.015609  0.000000  0.148093  0.000000  
  0.604396  0.028696  0.017344  0.000000  0.148093  0.000000  
  0.664835  0.028696  0.019078  0.000000  0.148093  0.000000  
  0.725275  0.028696  0.020813  0.000000  0.148093  0.000000  
  0.785714  0.028696  0.022547  0.000000  0.148093  0.000000  
  0.846154  0.028696  0.024281  0.000000  0.148093  0.000000  
  0.906593  0.028696  0.026016  0.000000  0.148093  0.000000  
  0.967033  0.028696  0.027750  0.000000  0.148093  0.000000  
  1.027473  0.028696  0.029484  0.032183  0.148093  0.000000  
  1.087912  0.028696  0.031219  0.181987  0.148093  0.000000  
  1.148352  0.028696  0.032953  0.380280  0.148093  0.000000  
  1.208791  0.028696  0.034688  0.573677  0.148093  0.000000  
  1.269231  0.028696  0.036422  0.715919  0.148093  0.000000  
  1.329670  0.028696  0.038156  0.795819  0.148093  0.000000  
  1.390110  0.028696  0.039891  0.874320  0.148093  0.000000  
  1.450549  0.028696  0.041625  0.939611  0.148093  0.000000  
  1.510989  0.028696  0.043359  1.000651  0.148093  0.000000  
  1.571429  0.028696  0.045094  1.058176  0.148093  0.000000  
  1.631868  0.028696  0.046828  1.112731  0.148093  0.000000  
  1.692308  0.028696  0.048563  1.164734  0.148093  0.000000  
  1.752747  0.028696  0.050297  1.214511  0.148093  0.000000  
  1.813187  0.028696  0.052031  1.262328  0.148093  0.000000  
  1.873626  0.028696  0.053766  1.308398  0.148093  0.000000  
  1.934066  0.028696  0.055500  1.352900  0.148093  0.000000  
  1.994505  0.028696  0.057234  1.395985  0.148093  0.000000  
  2.000000  0.028696  0.057392  1.437778  0.148093  0.000000  
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  END FTABLE  3
  FTABLE      6
   90    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.002296  0.000000  0.000000  0.000000  
  0.111111  0.002296  0.000255  0.144730  0.000000  
  0.222222  0.002296  0.000510  0.204679  0.000000  
  0.333333  0.002296  0.000765  0.250679  0.000000  
  0.444444  0.002296  0.001020  0.289459  0.000000  
  0.555556  0.002296  0.001275  0.323625  0.000000  
  0.666667  0.002296  0.001530  0.354514  0.000000  
  0.777778  0.002296  0.001786  0.382919  0.000000  
  0.888889  0.002296  0.002041  0.409357  0.000000  
  1.000000  0.002296  0.002296  0.434189  0.000000  
  1.111111  0.002296  0.002551  0.457675  0.000000  
  1.222222  0.002296  0.002806  0.480014  0.000000  
  1.333333  0.002296  0.003061  0.501358  0.000000  
  1.444444  0.002296  0.003316  0.521830  0.000000  
  1.555556  0.002296  0.003571  0.541529  0.000000  
  1.666667  0.002296  0.003826  0.560535  0.000000  
  1.777778  0.002296  0.004081  0.578919  0.000000  
  1.888889  0.002296  0.004336  0.596736  0.000000  
  2.000000  0.002296  0.004591  0.614036  0.000000  
  2.111111  0.002296  0.004846  0.630862  0.000000  
  2.222222  0.002296  0.005102  0.647251  0.000000  
  2.333333  0.002296  0.005357  0.663234  0.000000  
  2.444444  0.002296  0.005612  0.678842  0.000000  
  2.555556  0.002296  0.005867  0.694099  0.000000  
  2.666667  0.002296  0.006122  0.709027  0.000000  
  2.777778  0.002296  0.006377  0.723648  0.000000  
  2.888889  0.002296  0.006632  0.737979  0.000000  
  3.000000  0.002296  0.006887  0.752037  0.000000  
  3.111111  0.002296  0.007142  0.765837  0.000000  
  3.222222  0.002296  0.007397  0.779393  0.000000  
  3.333333  0.002296  0.007652  0.792717  0.000000  
  3.444444  0.002296  0.007907  0.805820  0.000000  
  3.555556  0.002296  0.008162  0.818714  0.000000  
  3.666667  0.002296  0.008418  0.831408  0.000000  
  3.777778  0.002296  0.008673  0.843912  0.000000  
  3.888889  0.002296  0.008928  0.856232  0.000000  
  4.000000  0.002296  0.009183  0.868378  0.000000  
  4.111111  0.002296  0.009438  0.880356  0.000000  
  4.222222  0.002296  0.009693  0.892173  0.000000  
  4.333333  0.002296  0.009948  0.903836  0.000000  
  4.444444  0.002296  0.010203  0.915351  0.000000  
  4.555556  0.002296  0.010458  0.926722  0.000000  
  4.666667  0.002296  0.010713  0.937955  0.000000  
  4.777778  0.002296  0.010968  0.949056  0.000000  
  4.888889  0.002296  0.011223  0.960028  0.000000  
  5.000000  0.002296  0.011478  0.970876  0.000000  
  5.111111  0.002296  0.011733  0.981604  1.571452  
  5.222222  0.002296  0.011989  0.992216  4.439323  
  5.333333  0.002296  0.012244  1.002716  8.137338  
  5.444444  0.002296  0.012499  1.013107  12.47484  
  5.555556  0.002296  0.012754  1.023393  17.30957  
  5.666667  0.002296  0.013009  1.033576  22.50982  
  5.777778  0.002296  0.013264  1.043660  27.94298  
  5.888889  0.002296  0.013519  1.053648  33.47296  
  6.000000  0.002296  0.013774  1.063541  38.96176  
  6.111111  0.002296  0.014029  1.258257  44.27365  
  6.222222  0.002296  0.014284  1.452208  49.28090  
  6.333333  0.002296  0.014539  1.547295  53.87097  
  6.444444  0.002296  0.014794  1.627166  57.95469  
  6.555556  0.002296  0.015049  1.698588  61.47536  
  6.666667  0.002296  0.015305  1.763986  64.41869  
  6.777778  0.002296  0.015560  1.824803  66.82347  
  6.888889  0.002296  0.015815  1.881977  68.79292  
  7.000000  0.002296  0.016070  1.936163  70.50672  
  7.111111  0.002296  0.016325  1.987837  73.22090  
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  7.222222  0.002296  0.016580  2.037359  75.12306  
  7.333333  0.002296  0.016835  2.085009  76.97823  
  7.444444  0.002296  0.017090  2.131009  78.78973  
  7.555556  0.002296  0.017345  2.175541  80.56051  
  7.666667  0.002296  0.017600  2.218753  82.29319  
  7.777778  0.002296  0.017855  2.260772  83.99013  
  7.888889  0.002296  0.018110  2.301702  85.65347  
  8.000000  0.002296  0.018365  2.341634  87.28511  
  8.111111  0.002296  0.018621  2.380647  88.88680  
  8.222222  0.002296  0.018876  2.418809  90.46014  
  8.333333  0.002296  0.019131  2.456180  92.00658  
  8.444444  0.002296  0.019386  2.492813  93.52746  
  8.555556  0.002296  0.019641  2.528755  95.02399  
  8.666667  0.002296  0.019896  2.564049  96.49732  
  8.777778  0.002296  0.020151  2.598731  97.94849  
  8.888889  0.002296  0.020406  2.632837  99.37847  
  9.000000  0.002296  0.020661  2.666396  100.7882  
  9.111111  0.002296  0.020916  2.699439  102.1784  
  9.222222  0.002296  0.021171  2.731989  103.5500  
  9.333333  0.002296  0.021426  2.764072  104.9036  
  9.444444  0.002296  0.021681  2.795708  106.2401  
  9.555556  0.002296  0.021937  2.826917  107.5599  
  9.666667  0.002296  0.022192  2.857719  108.8637  
  9.777778  0.002296  0.022447  2.888129  110.1520  
  9.888889  0.002296  0.022702  2.918165  111.4255  
  END FTABLE  6
  FTABLE      8
   91    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.000092  0.000000  0.000000  0.000000  
  0.022222  0.000100  0.000002  9.320408  0.000076  
  0.044444  0.000109  0.000004  13.18105  0.000082  
  0.066667  0.000118  0.000007  16.14342  0.000089  
  0.088889  0.000127  0.000010  18.64082  0.000096  
  0.111111  0.000137  0.000013  20.84107  0.000104  
  0.133333  0.000147  0.000016  22.83024  0.000111  
  0.155556  0.000158  0.000019  24.65948  0.000119  
  0.177778  0.000169  0.000023  26.36210  0.000128  
  0.200000  0.000180  0.000027  27.96123  0.000136  
  0.222222  0.000192  0.000031  29.47372  0.000145  
  0.244444  0.000204  0.000035  30.91230  0.000154  
  0.266667  0.000216  0.000040  32.28684  0.000163  
  0.288889  0.000229  0.000045  33.60521  0.000173  
  0.311111  0.000242  0.000050  34.87377  0.000183  
  0.333333  0.000255  0.000056  36.09779  0.000193  
  0.355556  0.000269  0.000061  37.28163  0.000203  
  0.377778  0.000283  0.000068  38.42903  0.000214  
  0.400000  0.000298  0.000074  39.54314  0.000225  
  0.422222  0.000312  0.000081  40.62672  0.000236  
  0.444444  0.000328  0.000088  41.68213  0.000248  
  0.466667  0.000343  0.000095  42.71148  0.000260  
  0.488889  0.000359  0.000103  43.71659  0.000272  
  0.511111  0.000376  0.000111  44.69911  0.000284  
  0.533333  0.000392  0.000120  45.66049  0.000297  
  0.555556  0.000409  0.000129  46.60204  0.000309  
  0.577778  0.000427  0.000138  47.52494  0.000323  
  0.600000  0.000444  0.000148  48.43026  0.000336  
  0.622222  0.000463  0.000158  49.31897  0.000350  
  0.644444  0.000481  0.000168  50.19194  0.000364  
  0.666667  0.000500  0.000179  51.04998  0.000378  
  0.688889  0.000519  0.000190  51.89384  0.000393  
  0.711111  0.000539  0.000202  52.72419  0.000407  
  0.733333  0.000559  0.000214  53.54167  0.000423  
  0.755556  0.000579  0.000227  54.35099  0.000438  
  0.777778  0.000600  0.000240  55.18653  0.000454  
  0.800000  0.000621  0.000254  56.03414  0.000469  
  0.822222  0.000642  0.000268  56.88773  0.000486  
  0.844444  0.000664  0.000282  57.74481  0.000502  
  0.866667  0.000686  0.000297  58.60403  0.000519  
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  0.888889  0.000709  0.000313  59.46453  0.000536  
  0.911111  0.000731  0.000329  60.32576  0.000553  
  0.933333  0.000755  0.000345  61.18735  0.000571  
  0.955556  0.000778  0.000362  62.04903  0.000589  
  0.977778  0.000802  0.000380  62.91060  0.000607  
  1.000000  0.000826  0.000398  63.77195  0.000625  
  1.022222  0.000851  0.000417  64.60354  0.000644  
  1.044444  0.000876  0.000436  65.54409  0.000663  
  1.066667  0.000902  0.000456  66.55312  0.000682  
  1.088889  0.000927  0.000476  67.61630  0.000701  
  1.111111  0.000953  0.000497  68.72544  0.000721  
  1.133333  0.000980  0.000518  69.87506  0.000741  
  1.155556  0.001007  0.000540  71.06115  0.000761  
  1.177778  0.001034  0.000563  72.28061  0.000782  
  1.200000  0.001062  0.000586  73.53094  0.000803  
  1.222222  0.001089  0.000610  74.81007  0.000824  
  1.244444  0.001118  0.000635  76.11621  0.000845  
  1.266667  0.001146  0.000660  77.44778  0.000867  
  1.288889  0.001175  0.000686  78.80339  0.000889  
  1.311111  0.001205  0.000712  80.18174  0.000911  
  1.333333  0.001235  0.000739  81.58166  0.000934  
  1.355556  0.001265  0.000767  83.00202  0.000956  
  1.377778  0.001295  0.000795  84.44176  0.000979  
  1.400000  0.001326  0.000825  85.89985  0.001003  
  1.422222  0.001357  0.000854  87.37530  0.001026  
  1.444444  0.001389  0.000885  88.86713  0.001050  
  1.466667  0.001421  0.000916  90.37437  0.001074  
  1.488889  0.001453  0.000948  91.89608  0.001099  
  1.511111  0.001486  0.000981  93.43129  0.001123  
  1.533333  0.001519  0.001014  94.97907  0.001148  
  1.555556  0.001552  0.001048  96.53845  0.001174  
  1.577778  0.001586  0.001083  98.10848  0.001199  
  1.600000  0.001620  0.001119  99.68820  0.001225  
  1.622222  0.001654  0.001155  101.2766  0.001251  
  1.644444  0.001689  0.001192  102.8728  0.001277  
  1.666667  0.001724  0.001230  104.4757  0.001304  
  1.688889  0.001760  0.001269  106.0843  0.001331  
  1.711111  0.001796  0.001308  107.6977  0.001358  
  1.733333  0.001832  0.001349  109.3148  0.001385  
  1.755556  0.001869  0.001390  110.9346  0.001413  
  1.777778  0.001906  0.001432  112.5560  0.001441  
  1.800000  0.001943  0.001474  114.1781  0.001469  
  1.822222  0.001981  0.001518  115.7997  0.001498  
  1.844444  0.002019  0.001562  117.4199  0.001527  
  1.866667  0.002057  0.001608  119.0375  0.001556  
  1.888889  0.002096  0.001654  120.6516  0.001585  
  1.911111  0.002135  0.001701  122.2611  0.001615  
  1.933333  0.002175  0.001749  123.8649  0.001645  
  1.955556  0.002215  0.001798  125.4619  0.001675  
  1.977778  0.002255  0.001847  127.0512  0.001705  
  2.000000  0.002296  0.001898  128.6317  0.001736  
  END FTABLE  8
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP
WDM      2 PREC     ENGL    1              RCHRES   1     EXTNL  PREC
WDM      2 PREC     ENGL    1              RCHRES   3     EXTNL  PREC
WDM      2 PREC     ENGL    1              RCHRES   7     EXTNL  PREC
WDM      2 PREC     ENGL    1              RCHRES   8     EXTNL  PREC
WDM      1 EVAP     ENGL    0.5            RCHRES   1     EXTNL  POTEV
WDM      1 EVAP     ENGL    0.7            RCHRES   2     EXTNL  POTEV
WDM      1 EVAP     ENGL    0.5            RCHRES   3     EXTNL  POTEV
WDM      1 EVAP     ENGL    0.7            RCHRES   4     EXTNL  POTEV
WDM      1 EVAP     ENGL    1              RCHRES   7     EXTNL  POTEV
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WDM      1 EVAP     ENGL    1              RCHRES   8     EXTNL  POTEV

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
RCHRES   7 HYDR   RO     1 1        1      WDM   1016 FLOW     ENGL      REPL
RCHRES   7 HYDR   STAGE  1 1        1      WDM   1017 STAG     ENGL      REPL
COPY     1 OUTPUT MEAN   1 1     12.1      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     12.1      WDM    801 FLOW     ENGL      REPL
RCHRES   8 HYDR   RO     1 1        1      WDM   1024 FLOW     ENGL      REPL
RCHRES   8 HYDR   O      1 1        1      WDM   1025 FLOW     ENGL      REPL
RCHRES   8 HYDR   O      2 1        1      WDM   1026 FLOW     ENGL      REPL
RCHRES   8 HYDR   STAGE  1 1        1      WDM   1027 STAG     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK        6
RCHRES     ROFLOW                          RCHRES         INFLOW 
  END MASS-LINK    6

  MASS-LINK        7
RCHRES     OFLOW  OVOL   1                 RCHRES         INFLOW IVOL
  END MASS-LINK    7

  MASS-LINK        8
RCHRES     OFLOW  OVOL   2                 RCHRES         INFLOW IVOL
  END MASS-LINK    8

  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

  MASS-LINK       17
RCHRES     OFLOW  OVOL   1                 COPY           INPUT  MEAN
  END MASS-LINK   17

  MASS-LINK       18
RCHRES     OFLOW  OVOL   2                 COPY           INPUT  MEAN
  END MASS-LINK   18

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File

ERROR/WARNING ID:   238   1

The continuity error reported below is greater than 1 part in 1000 and is
therefore considered high.

Did you specify any "special actions"?  If so, they could account for it.

Relevant data are:
DATE/TIME: 1962/ 6/30 24: 0

RCHRES :    1

RELERR       STORS        STOR       MATIN      MATDIF
-0.04483     0.00000  0.0000E+00     0.00000  1.6685E-12

Where:

RELERR is the relative error (ERROR/REFVAL).
ERROR  is (STOR-STORS) - MATDIF.
REFVAL is the reference value (STORS+MATIN).
STOR   is the storage of material in the processing unit (land-segment or
reach/reservior) at the end of the present interval.
STORS  is the storage of material in the pu at the start of the present
printout reporting period.
MATIN  is the total inflow of material to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflow-outflow) of material to the pu during the
present printout reporting period.

ERROR/WARNING ID:   238   1

The continuity error reported below is greater than 1 part in 1000 and is
therefore considered high.

Did you specify any "special actions"?  If so, they could account for it.

Relevant data are:
DATE/TIME: 1962/ 6/30 24: 0

RCHRES :    3

RELERR       STORS        STOR       MATIN      MATDIF
-4.483E-02     0.00000  0.0000E+00     0.00000  7.6712E-13

Where:

RELERR is the relative error (ERROR/REFVAL).
ERROR  is (STOR-STORS) - MATDIF.
REFVAL is the reference value (STORS+MATIN).
STOR   is the storage of material in the processing unit (land-segment or
reach/reservior) at the end of the present interval.
STORS  is the storage of material in the pu at the start of the present
printout reporting period.
MATIN  is the total inflow of material to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflow-outflow) of material to the pu during the
present printout reporting period.

ERROR/WARNING ID:   341   6

DATE/TIME: 1979/ 1/15 14: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the



OCEANSIDE SENIOR LIVING BASIN 2017-10-09 w 1POC11/18/2017 8:41:33 AM Page 52

simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
35 3.3707E+03 3380.0     3506.1

ERROR/WARNING ID:   341   5

DATE/TIME: 1979/ 1/15 14: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 3380.0     -4.933E+04   14.596   1.4596E+01      2
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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1.0 Scope 

Hydrologic calculations to evaluate surface runoff associated with 2-, 10-, 50-, and 100-year 
hypothetical design storm frequencies from the tributary drainage areas were 
performed.  Hydrologic parameters used in the analysis, such as rainfall and soil classification 
are presented in the San Diego County Hydrology Manual, June 2003 (Hydrology Manual). 

Hydraulics calculations to evaluate pipe sizes to handle the 100-year storm event were 
performed using the Manning’s equation.  

Hydraulics calculations based on Hazen-Williams Equation was used in the sizing of dual 
sump pump system based on the 10-year storm event flow.  

Detention basin including its riser sizing calculations were performed based on 
hydromodification calculations to mitigate the 2-year to 10-year storm flows and volumes 
using the San Diego Hydrology Model (SDHM) 3.0 Model software. 

Biofiltration basins have been sized to treat the Design Capture Volume (DCV) for the site 
per the current Storm Water Quality Mitigation Plan, Regional Water Quality Control Board, 
and MS4 Permit requirements.   
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2.0 Project Description 

2.1. Existing Conditions 

The subject property is located at 4500 Cannon Road in Oceanside, California. The site 
consists of a relatively level 6.46-acre property that is currently a vacant lot. The property is 
bounded by Mystra Drive to the west, and a residential subdivision to the north and east.  The 
site is being developed in two separate phases. Phase 1 has already been developed. This 
report is for Phase 2 of the development.  Phase 1 is the southern portion of the lot and is 
3.53 acres in size.  Phase 2 is the northern portion of the lot and is 2.93 acres in size. 

The existing project site has been rough graded and is relatively flat.  It slopes in a generally 
south westerly direction into two existing drain inlets, located at the southwestern part of the 
site, that tie-in to existing 24” pipe.  The pipe ties-in to existing curb catch basin in Mystra 
Drive. The subject property is bound by property walls to the north and east and, therefore, 
does not have upstream off-site run on. 

2.2. Proposed Conditions 

The proposed project is located in Phase 2 of the development and is located in the northern 
portion of the site. It consists of construction of a new 37,379 SF footprint 3-story assisted 
living facility building, new drive aisle, parking stalls, landscape areas including biofiltration 
basins, and underground detention tanks.  

The proposed project is considered a Priority Development Project and permanent BMPs are 
required for treatment of storm water runoff.  A separate Storm Water Quality Management 
Plan (SWQMP) has been prepared addressing the treatment of storm water runoff 
requirements including biofiltration and hydromodification. 

All roof runoff is conveyed into the proposed onsite storm drain system.  Surface drainage in 
the landscape and hardscape areas eventually drain into the proposed storm drain system.  
The storm drain system is routed to eventually drain onto the proposed biofiltration basin.  
Overflow drains in the biofiltration basins are routed to underground detention tanks located 
under the parking lot.  Overflow from the detention tanks will drain into existing curb inlet 
catch basin in Mystra Drive to drain into the existing municipal storm drain system. 

The proposed project is bound by existing property walls to the north and east it does not 
have upstream off-site run on.
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3.0    Hydrology 

3.1 Methodology 

The hydrologic calculations to determine the 2-, 10-, 50-, and 100-year peak flow rates were 
performed using the criteria in the San Diego County Hydrology Manual. The Rational Method 
is an empirical computation procedure for developing a peak runoff rate (discharge) for storms 
of a specific recurrence interval.  Rational Method equations are based on the assumption 
that the peak flow rate is directly proportional to the drainage area, rainfall intensity, and a 
loss rate coefficient, which describes the effects of land use and soil type. The Rational 
Method flow rates were computed by generating a hydrologic "link-node" model, which 
divides the area into drainage subareas.  Please see Appendix A for hydrology calculations. 

3.2 Areas 

Hydrology Maps are included in this report delineating the drainage subareas.  Areas are 
provided in the maps in both square feet (SF) and acres (AC).  AC units are used in the 
rational method calculations. 

3.3 Soil 

Per soil report prepared by EEI, Inc. and dated June 16, 2016, the site is underlain by soil 
classified as dark brown sandy clay and reddish brown clayey sand (USCS “CL” and “SC”).  
This soil is underlain by shallow bedrock with varying depths across the site at approximately 
2’ to 15’ depth below existing ground surface.  Therefore, Soil Type C was selected for the 
hydrology analysis. The project site is located 33o09’55” N, 117o16’08” W per U.S. State Plane 
Coordinates. Hydrologic Soil Map found in Appendix A of the Hydrology Manual is included 
in Appendix C of this report for reference.  Project is located within Soil B area indicated in 
the map. 

3.4 Runoff Coefficient  

The runoff coefficients are based on land use and soil type.  The appropriate runoff coefficient 
(C) was determined by applying the equation provided in Page 3-5 and Cp values presented 
in Table 3-1 of the Hydrology Manual.  Table 3-1 is included in Appendix C of this report for 
reference. 
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3.5 Precipitation 

The 6-hr and 24-hr precipiation for the 2-, 10-, 50-, and 100-yr storm events was obtained 
from the Isopluvial Maps located in Appendix B of the Hydrology Manual. The hydrology 
manual requires the 6-hr precipitation to be within the range of 45% to 65% of the 24 - hr 
precipitation.  The calculated 6-hr precipitation both the 50- and 100-year storm events fall 
within the required range and is summarized in Table 1 below.  Therefore, no adjustments 
are required. 

Table 1 - Precipitation Values 

Storm Event P6, 6-hr Precipitation (in.) P24, 24-hr Precipitation 
(in.) 

P6/P24 (%) 

2-yr 1.4 2.2 63.6 
10-yr 2.0 3.5 57.1 
50-yr 2.5 4.5 55.6 

100-yr 3.0 5.0 60.0 
 

3.6 Time of Concentration  

The Time of Concentration (Tc) is the time required for runoff to flow from the most remote 
part of the drainage area to the point of interest.  The Tc (minutes) is based on slope and 
runoff coefficient and it was obtained using the equation provided in Figure 3-3 of the 
Hydrology Manual, and it is included in Appendix C of this report for reference.   

3.7 Rainfall Intensity  

The rainfall intensity is the rainfall in inches per hour (in/hr) for a duration equal to the Tc for 
a selected storm frequency.  Intensity is dependent on 6-hour precipitation and Tc. It was 
obtained using the equation provided in Page 3-7 of the Hydrology Manual. 

3.8 Hydrology 

The peak rate runoff flow of the proposed site increases due to increase in impervious areas 
including roof, drive aisles, and parking spaces. However, runoff is mitigated by 
implementation of hydromodification using above ground detention basin as a permanent 
BMP.  The existing and proposed flows were calculated using the Rational Method based on 
the site conditions discussed in Sections 2.1 and 2.2, respectively. 

3.8.1 Existing Hydrology  

The entire existing site sheet flows in a generally southwesterly direction towards the existing 
catch basin located at the southwest side of the property.  The catch basin ties into the 
existing 24” RCP pipe that ties into the existing curb inlet catch basin located in Mystra Drive.  
The existing flow for the different storm frequencies is outlined in Table 2 below. 
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Table 2 – Summary of Existing Flow 

Storm Event Q (cfs) 
2-yr 1.31 
10-yr 1.87 
50-yr 2.34 

100-yr 2.81 
 

3.8.2 Proposed Hydrology 

The proposed project site has been subdivided into subareas for runoff of storm water based 
on drainage patterns including ridge lines and low/confluence points.  The drainage patterns 
include the roof surface runoff and ground surface runoff areas.  Each subarea and the 
discharge point of each subarea is identified in the Proposed Hydrology Map.  Flow for each 
subarea prior to hydromodification is outlined in Table 3 below: 

Table 3 – Summary of Proposed Flows Prior to Hydromodification 

Subarea 
Q (cfs) Area 

2-year 10-year 50-year 100-year (sf) (ac) 
Area 1 1.60 2.29 2.86 3.43 32,231 0.74 
Area 2 1.17 1.68 2.10 2.52 11,685 0.27 
Area 3 0.64 0.92 1.15 1.37 5,823 0.13 
Area 4 1.10 1.57 1.96 2.35 9,508 0.22 
Area 5 2.50 3.58 4.47 5.37 20,271 0.47 
Area 6 1.11 1.59 1.99 2.38 15,482 0.36 
Area 7 0.31 0.44 0.55 0.66 18,359 0.42 
Area 8 0.05 0.08 0.10 0.12 8,388 0.19 
Area 9 0.03 0.05 0.06 0.07 4,546 0.10 

Area 10 0.07 0.09 0.12 0.14 1,255 0.03 
Total 8.59 12.28 15.34 18.41 127,548 2.93 

 

However, hydromodification is applied by use of the detention basin with overflow riser and 
weirs in order to mitigate the increase in flow.  Therefore, post-development Q < pre-
development Q.  Hydromodification analysis was performed as part of the Storm Water 
Quality Mitigation Plan and is included in Appendix E. 

The proposed site drains onto the biofiltration basin. Table 4 below summarizes tributary 
areas onto the basins.
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4.0    Hydraulics  

Hydraulics analysis was performed using Manning’s equation for each subarea contributing 
flow to the proposed underground storm drain system.  The proposed storm drain system has 
been designed to handle capacity for 100-year peak flow rates.  Please see Appendix B for 
hydraulics calculations for the proposed storm drain system. 

The underground tank system was designed by performing continuous simulation hydrologic 
modeling or an approved regression equation using San Diego Hydrology Model (SDHM) 3.1 
software.  The modeling was performed as part of the SWQMP report submittal. Simulation 
was performed for flow rates ranging from 10 percent of the predevelopment 2-year runoff 
event (0.1Q2) to the pre-development 10-year runoff event (Q10).  This translates to flow 
rates of 0.251 CFS to 3.58 CFS.  The basin was sized so the post-project discharge rates 
and durations do not exceed the pre-development rates and durations by more than 10 
percent.  See Appendix E for the modeling results. 

The energy grade line of the storm drain pipe system is lower than the finish surface grades.  

The downstream storm drain pipe is sized to have an outfall flow rate leaving the site to not 
exceed the proposed 100-yr flow.
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5.0    Conclusion  

The overall drainage patterns in the proposed condition are similar to the existing condition. 
However, the proposed drainage patterns are divided into multiple subareas as shown on the 
attached Hydrology Map – Proposed Condition.  The subareas account for the ridges in the 
roof areas as well as the ground surfaces including the drive aisles, parking spaces, and 
landscape areas. 

The proposed storm drain system has been designed for the 100-yr storm event.  Because 
of the new development, there is an increase in the impervious areas and decrease in the 
pervious areas thus increasing the storm water runoff flow.  However, as part of the SWQMP 
requirements, the proposed storm drain runoff flow is mitigated by implementing 
hydromodification requirements.  Due to hydromodification Q post-development < Q existing.  
Detailed hydromodification calculations are included in the approved SWQMP report, and are 
also included in Appendix E of this report for reference.   

As part of the storm drain system one biofiltration facility and one detention tank system are 
required to be constructed to collect all storm drain water and treat and mitigate the required 
volumes and flows before leaving the site per the current Storm Water Quality Mitigation Plan, 
Regional Water Quality Control Board, and MS4 Permit requirements. The proposed storm 
drain system will tie-in to the existing curb inlet catch basin located in Mystra Drive. 

The detention has been designed detain volume of storm water to mitigate runoff between 
0.1Q2 to Q10.  The detention tanks are 3 feet deep concrete vaults and includes a riser 2 feet 
above the bottom of the vaults.  The overflow pipe downstream of the riser has been sized to 
handle a 100-year storm event. 
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HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Existing Area 1

AT = 127,547 sf = 2.93 ac

AP = 117,192 sf = 2.69 ac

AI = 10,355 sf = 0.24 ac

% Impervious = 0.08

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.25

C = 0.30

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.30 D = watercourse distance, ft
D = 350 ft s = slope, %
s = 2.2 %

T = 20.64 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.48 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.11 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.64 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.17 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 127,547 sf = 2.928 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.31 cfs

Q10 = 1.87 cfs

Q50 = 2.34 cfs

Q100 = 2.81 cfs



 
 

 

Proposed Hydrology Calculations  

  



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 1

AT = 32,231 sf

AP = 4,251 sf

AI = 27,980 sf

% Impervious = 0.87

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.82

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 400 ft s = slope, %
s = 0.5 %

T = 9.54 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min



P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.43 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.47 in/hr

Selected 
frequency

= 50 years

P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.34 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.21 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 32,231 sf = 0.74 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.60 cfs

Q10 = 2.29 cfs

Q50 = 2.86 cfs

Q100 = 3.43 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 2

AT = 11,685 sf

AP = 1,848 sf

AI = 9,837 sf

% Impervious = 84%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.80

C = 0.88

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.88 D = watercourse distance, ft
D = 84 ft s = slope, %
s = 1.4 %

T = 3.17 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.95 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.07 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.83 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.60 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 11,685 sf = 0.268 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.17 cfs

Q10 = 1.68 cfs

Q50 = 2.10 cfs

Q100 = 2.52 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 3

AT = 5,823 sf

AP = 819 sf

AI = 5,004 sf

% Impervious = 86%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.82

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 75 ft s = slope, %
s = 1.7 %

T = 2.77 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.40 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.72 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 9.65 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 11.58 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 5,823 sf = 0.134 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.64 cfs

Q10 = 0.92 cfs

Q50 = 1.15 cfs

Q100 = 1.37 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 4

AT = 9,508 sf

AP = 1,282 sf

AI = 8,226 sf

% Impervious = 87%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.82

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 76 ft s = slope, %
s = 2.1 %

T = 2.58 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.65 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.08 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.09 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.11 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 9,508 sf = 0.218 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.10 cfs

Q10 = 1.57 cfs

Q50 = 1.96 cfs

Q100 = 2.35 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 5

AT = 20,271 sf

AP = 6,096 sf

AI = 14,175 sf

% Impervious = 70%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.72

C = 0.85

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.85 D = watercourse distance, ft
D = 35 ft s = slope, %
s = 2 %

T = 2.15 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.36 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 9.09 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 11.36 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 13.63 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 20,271 sf = 0.465 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 2.50 cfs

Q10 = 3.58 cfs

Q50 = 4.47 cfs

Q100 = 5.37 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 6

AT = 15,482 sf

AP = 2,221 sf

AI = 13,261 sf

% Impervious = 86%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.81

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 286 ft s = slope, %
s = 1.77 %

T = 5.36 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.53 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.04 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.30 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.56 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 15,482 sf = 0.355 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.11 cfs

Q10 = 1.59 cfs

Q50 = 1.99 cfs

Q100 = 2.38 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 7

AT = 18,359 sf

AP = 16,674 sf

AI = 1,685 sf

% Impervious = 9%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.35

C = 0.40

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.40 D = watercourse distance, ft
D = 190 ft s = slope, %
s = 1.54 %

T = 14.95 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.82 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.60 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.25 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.90 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 18,359 sf = 0.421 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.31 cfs

Q10 = 0.44 cfs

Q50 = 0.55 cfs

Q100 = 0.66 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 8

AT = 8,388 sf

AP = 8,388 sf

AI = 0 sf

% Impervious = 0%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.30

C = 0.30

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.30 D = watercourse distance, ft
D = 110 ft s = slope, %
s = 0.05 %

T = 41.00 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 0.95 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.36 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.70 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.03 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 8,388 sf = 0.193 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.05 cfs

Q10 = 0.08 cfs

Q50 = 0.10 cfs

Q100 = 0.12 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 9

AT = 4,546 sf

AP = 4,546 sf

AI = 0 sf

% Impervious = 0%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.30

C = 0.30

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.30 D = watercourse distance, ft
D = 94 ft s = slope, %
s = 0.059 %

T = 35.86 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.04 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.48 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.85 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.22 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 4,546 sf = 0.104 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.03 cfs

Q10 = 0.05 cfs

Q50 = 0.06 cfs

Q100 = 0.07 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 10

AT = 1,255 sf

AP = 0 sf

AI = 1,255 sf

% Impervious = 100%

Soil Type = C (Soil Type C, Soil type determined from Geotechnical Investigation Report prepared by EEI)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.90

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.90 D = watercourse distance, ft
D = 94 ft s = slope, %
s = 0.059 %

T = 8.97 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.53 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.62 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.52 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.42 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 1,255 sf = 0.029 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.07 cfs

Q10 = 0.09 cfs

Q50 = 0.12 cfs

Q100 = 0.14 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

2-year 10-year 50-year 100-year (sf) (ac)
Area 1 1.60 2.29 2.86 3.43 32,231 0.74
Area 2 1.17 1.68 2.10 2.52 11,685 0.27
Area 3 0.64 0.92 1.15 1.37 5,823 0.13
Area 4 1.10 1.57 1.96 2.35 9,508 0.22
Area 5 2.50 3.58 4.47 5.37 20,271 0.47
Area 6 1.11 1.59 1.99 2.38 15,482 0.36
Area 7 0.31 0.44 0.55 0.66 18,359 0.42
Area 8 0.05 0.08 0.10 0.12 8,388 0.19
Area 9 0.03 0.05 0.06 0.07 4,546 0.10

Area 10 0.07 0.09 0.12 0.14 1,255 0.03
Total 8.59 12.28 15.34 18.41 127,548 2.93

Q (cfs)Subarea
Area



 
 

 

Appendix B – Hydraulics Calculations



 
 

Appendix C – Reference Figures and Tables
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Oceanside Senior Living – Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

 

How to Use This Template 

 

This template, assembled by GHD Inc. on behalf of the City of Oceanside, is for the 
development of Storm Water Quality Management Plans (SWQMPs) for Priority Development 
Projects (PDPs) proposed within Oceanside, CA.  It is based on requirements set forth in the 
Regional Water Quality Control Board’s National Pollutant Discharge Elimination System MS4 
Permit that covers the San Diego Region (Order No. R9-2013-0001). 

All references within the template refer to the City of Oceanside BMP Design Manual dated 
February 2016 (Manual).  Use of this template in conjunction with the Manual is intended to help 
a project applicant develop a SWQMP compliant with City of Oceanside and MS4 Permit 
requirements. 

 

Template Date: February 16, 2016 

 

Assembled By:  

  



Oceanside Senior Living – Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

 

Quick Reference Guide 

Item Project Information 

Project Name Ocean Hills ALF 

Application Number(s) Development Plan (D18-00019), Conditional Use Permit 
(CUP18-00023) 

Project Address 4500 Cannon Road 

Total Parcel Area  127,547 sq. ft. 

Project Description The existing site is approximately site is 6.46 acres and has been 
rough graded and is relatively flat.  It slopes in a generally westerly 
direction into two existing drain inlets that tie-in to existing 24” 
pipe.  The pipe ties-in to existing curb catch basin on Mystra Way.   
The proposed site is approximately 2.93 acres.  It includes a 3-
story assisted living facility, parking lot and landscape areas.  It is 
bound by a proposed drive aisle to the south and east, Mystra 
Drive to the west and residential properties to the north.  Parking 
spaces are provided along the north and west portion of the 
building. The site is bound by landscape areas. The stormwater 
runoff at site drain into storm drain system that eventually drain 
onto the biofiltration basin downstream.  The overflow from 
biofiltration basin are routed to a detention basin located in the 
west side of the property. Overflow from the detention basin will 
drain into existing curb inlet catch basin in Mystra Drive to drain 
into the existing municipal storm drain system. 
 
 
 

Proposed Disturbed Area  127,547 sq. ft. 

Created or Replaced Impervious  96,411 sq. ft. 

Project Hydrologic Unit Watershed ☐ Santa Maria 

☐ San Luis Rey 

☒ Carlsbad 

Required to implement HMP ☒ Yes 

☐ No 
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Section 1 

CERTIFICATION PAGE 

 

Project Name: Ocean Hills ALF 
Permit Application Number: Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 

 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for this 
project, and that I have exercised responsible charge over the design of the project as defined in Section 
6703 of the Business and Professions Code, and that the design is consistent with the requirements of 
the City of Oceanside BMP Design Manual, which is based on the requirements of San Diego Regional 
Water Quality Control Board Order No. R9-2013-0001 (MS4 Permit). 

 

I have read and understand that the City has adopted minimum requirements for managing urban runoff, 
including storm water, from land development activities, as described in the BMP Design Manual. I certify 
that this SWQMP has been completed to the best of my ability and accurately reflects the project being 
proposed and the applicable source control and site design BMPs proposed to minimize the potentially 
negative impacts of this project's land development activities on water quality. I understand and 
acknowledge that the plan check review of this SWQMP by City staff is confined to a review and does not 
relieve me, as the Engineer in Responsible Charge of design of storm water BMPs for this project, of my 
responsibilities for project design. 

 

As Engineer of Work, I agree to indemnify, defend, and hold harmless the City of Oceanside, its officers, 
agents, and employees from any and all liability, claims, damages, or injuries to any person or property 
which might arise from the negligent acts, errors, or omissions of the Engineer of Work, my employees, 
agents or consultants. 

 

 

    C69050 Exp. 06/30/2020______________________ 

Engineer of Work's Signature, PE Number & Expiration Date 

 

 

Mahir Waber, P.E._______________________________________ 

Print Name 

 

Waber Consultants, Inc._______________________________________ 

Company 

 

___________________________ 

Date 

 Engineer’s Seal:  
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Section 3 

SUBMITTAL RECORD 

 

Use this Table to keep a record of submittals of this SWQMP. Each time the SWQMP is re-submitted, 
provide the date and status of the project. In last column indicate changes that have been made or 
indicate if response to plancheck comments is included. When applicable, insert response to plancheck 
comments behind this page. 

 

Submittal 
Number Date Project Status Changes 

1 10/16/18 
☒ Preliminary Design/ Planning/ CEQA 

☐ Final Design 

Initial Submittal 

2 XX/XX/XX 
☒ Preliminary Design/ Planning/ CEQA 

☐ Final Design 

Second Submittal 

3 XX/XX/XX 
☒ Preliminary Design/ Planning/ CEQA 

☐ Final Design 

Third Submittal 

4 XX/XX/XX 
☐ Preliminary Design/ Planning/ CEQA 

☒ Final Design 
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Section 3 

Project Vicinity Map 

 

 
 

SITE LOCATION 
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Section 4 

Applicability of Permanent, Post-Construction 
Storm Water BMP Requirements 

(Storm Water Intake Form for all Development Permit Applications) 
Form I-1 

Project Identification 
Project Name: Ocean Hills ALF 
Permit Application Number: Development Plan (D18-00019), Conditional Use Permit 
(CUP18-00023) 

Date: 

Determination of Requirements 
The purpose of this form is to identify permanent, post-construction requirements that apply to the project. This form 
serves as a short summary of applicable requirements, in some cases referencing separate forms that will serve as the 
backup for the determination of requirements. 
 
Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop". 
Refer to the manual sections and/or separate forms referenced in each step below. 
 

Step Answer Progression 
Step 1: Is the project a "development project"? 
See Section 1.3 of the manual for guidance. 

☒Yes Go to Step 2. 

☐No Stop. 
Permanent BMP requirements do not 
apply. No SWQMP will be required. 
Provide discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only interior remodels 
within an existing building): 
 
 
 
 
Step 2: Is the project a Standard Project, PDP, or 
exception to PDP definitions? 
To answer this item, see Section 1.4 of the manual in its 
entirety for guidance, AND complete Form I-2, Project 
Type Determination. 
 

☐Standard 
Project 

Stop. 
Standard Project requirements apply, 
including Standard Project SWQMP. 

☒PDP PDP requirements apply, including PDP 
SWQMP. 
Go to Step 3. 

☐ Exception 
to PDP 
definitions 

Stop. 
Standard Project requirements apply. 
Provide discussion and list any additional 
requirements below. Prepare Standard 
Project SWQMP. 

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable: 
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Section 4 

 
Form I-1 Page 2 of 2 

Step Answer Progression 
Step 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
See Section 1.10 of the manual for guidance. 

☐Yes Consult the [City Engineer] to 
determine requirements.  
Provide discussion and identify 
requirements below. 
Go to Step 4. 

☒No BMP Design Manual PDP 
requirements apply. 
Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior lawful approval 
does not apply): 
 
 
 
Step 4. Do hydromodification control requirements 
apply? 
See Section 1.6 of the manual for guidance. 

☒Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). 
Go to Step 5. 

☐No Stop. 
PDP structural BMPs required for 
pollutant control (Chapter 5) only. 
Provide brief discussion of exemption 
to hydromodification control below. 

Discussion / justification if hydromodification control requirements do not apply: 
 
 
 
 
Step 5. Does protection of critical coarse sediment 
yield areas apply? 
See Section 6.2 of the manual for guidance. 
 

☐Yes Management measures required for 
protection of critical coarse sediment 
yield areas (Chapter 6.2). 
Stop. 

☒No Management measures not required 
for protection of critical coarse 
sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 
 
Site is relatively flat with average slope of approximately 1%.  The surface is underlain with generally fine 
materials including silty sand and sandy clay. There are no critical coarse sediment yield areas to be protected 
based on the WMAA maps. 
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Section 5 

Project Type Determination Checklist Form I-2 

Project Information 
Project Name: Ocean Hills ALF 
Permit Application Number: Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 

Project Type Determination: Standard Project or PDP 

The project is (select one):   ■  New Development     Redevelopment 
The total proposed newly created or replaced impervious area is:  96,411 ft2 ( 2.21 ) acres 
Is the project in any of the following categories, (a) through (f)? 
Yes 

☒ 

No 

☐ 

(a) New development projects that create 10,000 square feet or more of impervious surfaces 
(collectively over the entire project site). This includes commercial, industrial, residential, 
mixed-use, and public development projects on public or private land. 

Yes 

☐ 

No 

☒ 

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of 
impervious surface (collectively over the entire project site on an existing site of 10,000 
square feet or more of impervious surfaces). This includes commercial, industrial, 
residential, mixed-use, and public development projects on public or private land. 

Yes 

☒ 

No 

☐ 

(c) New and redevelopment projects that create 5,000 square feet or more of impervious 
surface (collectively over the entire project site), and support one or more of the 
following uses: 

(i) Restaurants. This category is defined as a facility that sells prepared foods and 
drinks for consumption, including stationary lunch counters and refreshment 
stands selling prepared foods and drinks for immediate consumption SIC code 
5812). 

(ii) Hillside development projects. This category includes development on any 
natural slope that is twenty-five percent or greater. 

(iii)  Parking lots. This category is defined as a land area or facility for the temporary 
parking or storage of motor vehicles used personally, for business, or for 
commerce. 

(iv)  Streets, roads, highways, freeways, and driveways. This category is defined as 
any paved impervious surface used for the transportation of automobiles, 
trucks, motorcycles, and other vehicles. 
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Section 5 

Form I-2 Page 2 of 2 
Yes 

☐ 

No 

☒ 

(d) New or redevelopment projects that create or replace 2,500 square feet or more of 
impervious surface (collectively over the entire project site), and discharging directly to 
an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that 
is conveyed overland a distance of 200 feet or less from the project to the ESA, or 
conveyed in a pipe or open channel any distance as an isolated flow from the project to 
the ESA (i.e. not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act Section 
303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the State Water Board and SDRWQCB; State Water Quality 
Protected Areas; water bodies designated with the RARE beneficial use by the 
State Water Board and SDRWQCB; and any other equivalent environmentally 
sensitive areas which have been identified by the Copermittees. See manual Section 
1.4.2 for additional guidance. 

Yes 

☐ 

No 

☒ 

(e) New development projects that support one or more of the following uses: 

(i) Automotive repair shops. This category is defined as a facility that is categorized 
in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-
7539. 

(ii) Retail gasoline outlets. This category includes retail gasoline outlets that meet 
the following criteria: (a) 5,000 square feet or more or (b) a projected Average 
Daily Traffic of 100 or more vehicles per day. 

Yes 

☒ 

No 

☐ 

(f) New or redevelopment projects that result in the disturbance of one or more acres of 
land and are expected to generate pollutants post construction. 

Note: See manual Section 1.4.2 for additional guidance. 
 
Does the project meet the definition of one or more of the PDP categories (a) through (f) listed above? 

☐ No – the project is not a PDP (Standard Project). 

☒ Yes – the project is a PDP. 
 
The following is for redevelopment PDPs only: 
 
The area of existing (pre-project) impervious area at the project site is:  0 ft2 (A) 
The total proposed newly created or replaced impervious area is: 96,411 ft2 (B) 
Percent impervious surface created or replaced (A/B)*100: 0 % 
The percent impervious surface created or replaced is (select one based on the above calculation): 

☒ less than or equal to fifty percent (50%) – only new impervious areas are considered PDP 
OR 

☐  greater than fifty percent (50%) – the entire project site is a PDP 
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Section 6 

Site Information Checklist 
For PDPs 

Form I-3B (PDPs) 

Project Summary Information 

Project Name Ocean Hills ALF 

Project Address 4500 Cannon Road 
 
 
 

Assessor's Parcel Number(s)  169-562-01 

Permit Application Number Development Plan (D18-00019), Conditional Use 
Permit (CUP18-00023) 

Project Watershed (Hydrologic Unit) Select One: 

☐Santa Margarita 902 

☐San Luis Rey 903 

☒Carlsbad 904 

Parcel Area 

(total area of Assessor's Parcel(s) associated with 
the project) 

 
__6.46____ Acres   (_281.427_____ Square Feet) 

Area to be disturbed by the project 

(Project Area) 

 
__2.93____ Acres   (_127,547_____ Square Feet) 

Project Proposed Impervious Area 

(subset of Project Area) 

 
__2.21____ Acres   (_96,411_____ Square Feet) 

Project Proposed Pervious Area 

(subset of Project Area) 

 
__0.71____ Acres   (_31,136_____ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Parcel Area. 

 

Hydrologic Unit Hydrologic Area Hydrologic Sub-Area 

Santa Margarita 902.00 ☐ Ysidora 902.10 ☐ Lower Ysidora 902.11 
 

San Luis Rey 903.00 ☐ Lower San Luis 903.10 
☐ Mission 903.11 

☐ Bonsall 903.12 
 

Carlsbad 904.00 

☐ Loma Alta 904.10 Not Applicable 

☐ Buena Vista Creek 904.20 
☐ El Salto 904.21 

☐ Vista 904.22 

☒ Agua Hedionda 4.30 ☒ Los Monos  904.31 
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Section 6 

Form I-3B Page 2 of 10 
Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 

☐Existing development  

☒Previously graded but not built out  

☐Agricultural or other non-impervious use  

☐Vacant, undeveloped/natural 
 
Description / Additional Information: 
 
 
Existing Land Cover Includes (select all that apply): 

☐Vegetative Cover 

☒Non-Vegetated Pervious Areas 

☐Impervious Areas 
 
Description / Additional Information: 
 
 
Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

☐NRCS Type A 

☐NRCS Type B 

☐NRCS Type C 

☒NRCS Type D 
 
Approximate Depth to Groundwater: 

☐Groundwater Depth < 5 feet 

☐5 feet < Groundwater Depth < 10 feet 

☐10 feet < Groundwater Depth < 20 feet 

☒Groundwater Depth > 20 feet 
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Section 6 

Form I-3B Page 3 of 10 
Description of Existing Site Topography and Drainage [How is storm water runoff conveyed from the site? 
At a minimum, this description should answer (1) whether existing drainage conveyance is natural or urban; 
(2) describe existing constructed storm water conveyance systems, if applicable; and (3) is runoff from offsite 
conveyed through the site? If so, describe]: 
 
 
The existing site has been rough graded and is relatively flat.  It slopes in a generally westerly direction into 
two existing drain inlets that tie-in to existing 24” pipe.  The pipe ties-in to existing curb catch basin in 
Mystra Way. 
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Section 6 

Form I-3B Page 4 of 10 
Description of Proposed Site Development and Drainage Patterns 

Project Description / Proposed Land Use and/or Activities: 
 
The project proposes a 3-story assisted living facility building, parking lot and landscape areas.  It is bound by 
a proposed drive aisle to the south and east.  Parking spaces are provided along the north and west portion of 
the building. The site is bound by landscape areas. The stormwater runoff at site drain into storm drain 
system that eventually drain onto the biofiltration basin downstream.  Overflow drains in the biofiltration 
basins are routed to a detention basin located in the west side of the property. The overflow from the 
detention basin will drain into the existing curb inlet catch basin on Mystra Way to drain into the existing 
municipal storm drain system. 
 
 
 
List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards, 
athletic courts, other impervious features): 
 
Impervious areas of the site include proposed roofs, parking spaces, sidewalks, and drive aisle. 
 
 
List/describe proposed pervious features of the project (e.g., landscape areas): 
 
Pervious areas of the site include proposed landscape and biofiltration area. 
 
 
Does the project include grading and changes to site topography? 

☒Yes 

☐No 
 
Description / Additional Information: 
 
The site is graded to maintain a similar drainage pattern.  The proposed site eventually drains to the 
biofiltration basin located at the west side of the site.  Underground detention tanks are located downstream 
of the biofiltration basins. 
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Section 6 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)? 

☒Yes 

☐No 
 
Description / Additional Information: 
 
The project proposed storm drain system to convey storm water runoff from drain inlets to the proposed 
biofiltration basin located at the west side of the site.  Underground detention tank are located downstream of 
the biofiltration basin. 
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Section 6 

Form I-3B Page 5 of 10 
Identify whether any of the following features, activities, and/or pollutant source areas will be present (select 
all that apply): 

☒Onsite storm drain inlets  

☒Interior floor drains and elevator shaft sump pumps 

☐Interior parking garages 

☒Need for future indoor & structural pest control 

☒Landscape/outdoor pesticide use 

☒Pools, spas, ponds, decorative fountains, and other water features 

☒Food service 

☐Refuse areas 

☐Industrial processes 

☐Outdoor storage of equipment or materials 

☐Vehicle and equipment cleaning 

☐Vehicle/equipment repair and maintenance 

☐Fuel dispensing areas 

☐Loading docks 

☒Fire sprinkler test water 

☒Miscellaneous drain or wash water 

☒Plazas, sidewalks, and parking lots 
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Section 6 

Form I-3B Page 6 of 10 
Identification of Receiving Water Pollutants of Concern 

Describe path of storm water from the project site to the Pacific Ocean (or bay, lagoon, lake or reservoir, as 
applicable): 
 
Stormwater runoff from drains into the existing municipal storm drain system in Mystra Way.  The storm 
drain system eventually drains into Agua Hedionda Creek and eventually into the Pacific Ocean. 
 
List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific 
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing 
impairment, and identify any TMDLs for the impaired water bodies: 

303(d) Impaired Water Body Pollutant(s)/Stressor(s) TMDLs 
Agua Hedionda Creek Enterococcus, Fecal Coliform, 

Manganese, Phosphorous, 
Selenium, Nitrogen, Toxicity 

Benthic Community Effects, 
Benthic-Macroinvertebrate 
Bioassessments, Enterococcus, 
Fecal Coliform, Manganese, 
Phosphorus, Selenium, Sulfates, 
Total Dissolved Solids, Total 
Nitrogen as N, Toxicity, Turbidity 
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Section 6 

Form I-3B Page 7 of 10 
Identification of Project Site Pollutants* 

*Identification of project site pollutants is only required if flow-thru treatment BMPs are 
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate 
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements 
is demonstrated) 
Identify pollutants expected from the project site based on all proposed use(s) of the site (see manual 
Appendix B.6): 

Pollutant 
Not Applicable to the 

Project Site 
Expected from the 

Project Site 
Also a Receiving Water 

Pollutant of Concern 

Sediment    

Nutrients    

Heavy Metals    

Organic Compounds    

Trash & Debris    
Oxygen Demanding 

Substances    

Oil & Grease    

Bacteria & Viruses    

Pesticides    
 

 
Note: Indicator Bacteria shall be addressed as a Pollutant of Concern (POC) for projects located in 
the Lower San Luis Hydrologic Area and for projects that discharge to the Pacific Ocean Shoreline 
within the boundaries of the City of Oceanside. 
 
Note: Nutrients shall be addressed as a Pollutant of Concern (POC) for projects located in the Loma 
Alta Hydrologic Area. 
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Section 6 

Form I-3B Page 8 of 10 
Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6 of the manual)? 

☒Yes, hydromodification management flow control structural BMPs required. 

☐No, the project will discharge runoff directly to existing underground storm drains discharging directly to 
water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

☐No, the project will discharge runoff directly to conveyance channels whose bed and bank are concrete-lined 
all the way from the point of discharge to water storage reservoirs, lakes, enclosed embayments, or the Pacific 
Ocean. 

☐No, the project will discharge runoff directly to an area identified as appropriate for an exemption by the 
WMAA for the watershed in which the project resides. 
 
Description / Additional Information (to be provided if a 'No' answer has been selected above): 
 
 
 

Critical Coarse Sediment Yield Areas* 
*This Section only required if hydromodification management requirements apply 

Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist within 
the project drainage boundaries? 

☐Yes 

☒No, no critical coarse sediment yield areas to be protected based on WMAA maps 
 
If yes, have any of the optional analyses presented in Section 6.2 of the manual been performed? 

☐6.2.1 Verification of GLUs Onsite 

☐6.2.2 Downstream Systems Sensitivity to Coarse Sediment 

☐6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite 

☐No optional analyses performed, the project will avoid critical coarse sediment yield areas identified based 
on WMAA maps 
 
If optional analyses were performed, what is the final result? 

☐No critical coarse sediment yield areas to be protected based on verification of GLUs onsite. 

☐Critical coarse sediment yield areas exist but additional analysis has determined that protection is not 
required. Documentation attached in Attachment 8 of the SWQMP. 

☐Critical coarse sediment yield areas exist and require protection. The project will implement management 
measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are identified on the SWQMP 
Exhibit. 
 
Discussion / Additional Information: 
 
 
 



Oceanside Senior Living – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 6 

 
Form I-3B Page 9 of 10 

Flow Control for Post-Project Runoff* 
*This Section only required if hydromodification management requirements apply 

List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see 
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's HMP 
Exhibit and a receiving channel identification name or number correlating to the project's HMP Exhibit. 
 
POC for hydromodification management is provided upstream of the existing curb inlet catch basin and is 
indicated on Hydromodification Management Exhibit. 
 
 
 
 
Has a geomorphic assessment been performed for the receiving channel(s)? 

☒No, the low flow threshold is 0.1Q2 (default low flow threshold) 

☐Yes, the result is the low flow threshold is 0.1Q2 

☐Yes, the result is the low flow threshold is 0.3Q2 

☐Yes, the result is the low flow threshold is 0.5Q2 
 
If a geomorphic assessment has been performed, provide title, date, and preparer: 
 
 
 
 
Discussion / Additional Information: (optional) 
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Form I-3B Page 10 of 10 
Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water management 
design, such as zoning requirements including setbacks and open space, or local codes governing minimum 
street width, sidewalk construction, allowable pavement types, and drainage requirements. 
 
N/A 
 
 
 
 

Optional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation of information from previous sections as 
needed. 
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Source Control BMP Checklist 
for All Development Projects 
(Standard Projects and PDPs) 

Form I-4 

Project Identification 
Project Name: Ocean Hills ALF 
Permit Application Number: Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 

Source Control BMPs 
All development projects must implement source control BMPs SC-1 through SC-6 where applicable and 
feasible. See Chapter 4 and Appendix E of the manual for information to implement source control BMPs 
shown in this checklist. 
 
Answer each category below pursuant to the following. 

 "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or 
Appendix E of the manual. Discussion / justification is not required. 

 "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

 "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas). 
Discussion / justification may be provided. 

Source Control Requirement Implemented? 
SC-1 Prevention of Illicit Discharges into the MS4 ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-1 not implemented: 
 
 
 
SC-2 Storm Drain Stenciling or Signage ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-2 not implemented: 
 
 
 
SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 
Runoff, and Wind Dispersal 

☐ Yes ☐ No ☒ N/A 

Discussion / justification if SC-3 not implemented: 
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Form I-4 Page 2 of 3 
Source Control Requirement Implemented? 

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 
Run-On, Runoff, and Wind Dispersal 

☐ Yes ☐ No ☒ N/A 

Discussion / justification if SC-4 not implemented: 
 
 
 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-5 not implemented: 
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Form I-4 Page 3 of 3 
SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants 
(must answer for each source listed below) 

Implemented? 

Onsite storm drain inlets ☒ Yes ☐ No ☐ N/A 

Interior floor drains and elevator shaft sump pumps ☒ Yes ☐ No ☐ N/A 

Interior parking garages ☐ Yes ☐ No ☒ N/A 

Need for future indoor & structural pest control ☒ Yes ☐ No ☐ N/A 

Landscape/outdoor pesticide use ☒ Yes ☐ No ☐ N/A 

Pools, spas, ponds, decorative fountains, and other water features ☒ Yes ☐ No ☐ N/A 

Food service ☒ Yes ☐ No ☐ N/A 

Refuse area ☒ Yes ☐ No ☐ N/A 

Industrial processes ☐ Yes ☐ No ☒ N/A 

Outdoor storage of equipment or materials ☐ Yes ☐ No ☒ N/A 

Vehicle and equipment cleaning ☐ Yes ☐ No ☒ N/A 

Vehicle/equipment repair and maintenance ☐ Yes ☐ No ☒ N/A 

Fuel dispensing areas ☐ Yes ☐ No ☒ N/A 

Loading docks ☐ Yes ☐ No ☒ N/A 

Fire sprinkler test water ☒ Yes ☐ No ☐ N/A 

Miscellaneous drain or wash water ☒ Yes ☐ No ☐ N/A 

Plazas, sidewalks, and parking lots ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are 
discussed. Justification must be provided for all "No" answers shown above. 
 
 
 
 
 



Appendix E: BMP Design Fact Sheets 

 

E.1 Source Control BMP Requirements 
Worksheet E.1-1: Source Control BMP Requirements 

How to comply: Projects shall comply with this requirement by implementing all source control BMPs listed in this section that are applicable to their project. 
Applicability shall be determined through consideration of the development project’s features and anticipated pollutant sources. Appendix E.1 provides 
guidance for identifying source control BMPs applicable to a project.  Checklist I.4 in Appendix I shall be used to document compliance with source control 
BMP requirements. 

How to use this worksheet: 

1. Review Column 1 and identify which of these potential sources of storm water pollutants apply to your site. Check each box that applies. 

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your project site plan. 
3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in a table in your project-
specific storm water management report. Describe your specific BMPs in an accompanying narrative, and explain any special conditions or situations 
that required omitting BMPs or substituting alternatives. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP Shall Consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  A. Onsite storm drain 
inlets 

 
 Not Applicable 

 

 

  Locations of inlets.    Mark all inlets with the words “No 
Dumping! Flows to Bay” or similar. 

  Maintain and periodically repaint 
or replace inlet markings. 

  Provide storm water pollution 
prevention information to new 
site owners, lessees, or operators. 

  See applicable operational BMPs 
in Fact Sheet SC-44, “Drainage 
System Maintenance,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

  Include the following in lease 
agreements: “Tenant shall not 
allow anyone to discharge 
anything to storm drains or to 
store or deposit materials so as to 
create a potential discharge to 
storm drains.” 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  B. Interior floor 
drains and elevator 
shaft sump pumps 

 Not Applicable 

   State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

  Inspect and maintain drains to 
prevent blockages and overflow. 

  C. Interior parking 
garages 

 Not Applicable 

   State that parking garage floor 
drains will be plumbed to the 
sanitary sewer. 

  Inspect and maintain drains to 
prevent blockages and overflow. 

  D1. Need for future 
indoor & structural 
pest control 

 Not Applicable 

   Note building design features that 
discourage entry of pests. 

  Provide Integrated Pest 
Management information to 
owners, lessees, and operators. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table and 

Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  D2. Landscape/ 
Outdoor Pesticide 
Use 

 Not Applicable 

 

  Show locations of existing 
trees or areas of shrubs and 
ground cover to be 
undisturbed and retained. 

  Show self-retaining landscape 
areas, if any. 

  Show storm water treatment 
facilities. 

State that final landscape plans will 
accomplish all of the following. 
  Preserve existing drought tolerant 

trees, shrubs, and ground cover to the 
maximum extent possible. 

  Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where appropriate, 
and to minimize the use of fertilizers 
and pesticides that can contribute to 
storm water pollution. 

  Where landscaped areas are used to 
retain or detain storm water, specify 
plants that are tolerant of periodic 
saturated soil conditions. 

  Consider using pest-resistant plants, 
especially adjacent to hardscape. 

  To ensure successful establishment, 
select plants appropriate to site soils, 
slopes, climate, sun, wind, rain, land 
use, air movement, ecological 
consistency, and plant interactions. 

  Maintain landscaping using 
minimum or no pesticides. 

  See applicable operational 
BMPs in Fact Sheet SC-41, 
“Building and Grounds 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks 
at www.cabmphandbooks.com. 

  Provide IPM information to 
new owners, lessees and 
operators. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include 

in 
Table and Narrative 

  E. Pools, spas, 
ponds, decorative 
fountains, and other 
water features. 

 Not Applicable 

  Show location of water feature 
and a sanitary sewer cleanout in 
an accessible area within 10 feet. 

  If the City requires pools to be 
plumbed to the sanitary sewer, place a 
note on the plans and state in the 
narrative that this connection will be 
made according to City requirements. 

  See applicable operational 
BMPs in Fact Sheet SC-72, 
“Fountain and Pool 
Maintenance,” in the CASQA 
Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

  F. Food service 
 Not Applicable 

  For restaurants, grocery stores, 
and other food service 
operations, show location 
(indoors or in a covered area 
outdoors) of a floor sink or other 
area for cleaning floor mats, 
containers, and equipment. 

  On the drawing, show a note that 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer. 

  Describe the location and features of 
the designated cleaning area. 

  Describe the items to be cleaned in 
this facility and how it has been sized 
to ensure that the largest items can be 
accommodated. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table 

and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  G. Refuse areas 
 Not Applicable 

  Show where site refuse and 
recycled materials will be 
handled and stored for pickup. 
See City requirements for sizes 
and other details of refuse areas. 

  If dumpsters or other 
receptacles are outdoors, show 
how the designated area will be 
covered, graded, and paved to 
prevent run- on and show 
locations of berms to prevent 
runoff from the area.  Also 
show how the designated area 
will be protected from wind 
dispersal. 

  Any drains from dumpsters, 
compactors, and tallow bin 
areas shall be connected to a 
grease removal device before 
discharge to sanitary sewer. 

  State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 

  State that signs will be posted on 
or near dumpsters with the words 
“Do not dump hazardous 
materials here” or similar. 

  State how the following will be 
implemented: 
Provide adequate number of 
receptacles. Inspect receptacles 
regularly; repair or replace leaky 
receptacles. Keep receptacles 
covered. Prohibit/prevent 
dumping of liquid or hazardous 
wastes. Post “no hazardous 
materials” signs. Inspect and 
pick up litter daily and clean up 
spills immediately. Keep spill 
control materials available on- 
site. See Fact Sheet SC-34, 
“Waste Handling and Disposal” 
in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in Table and 

Narrative 

4 
Operational BMPs—Include 

in Table and Narrative 
Table and Narrative 

  H. Industrial 
processes. 

 Not Applicable 

  Show process area.   If industrial processes are to be located 
onsite, state: “All process activities to be 
performed indoors. No processes to 
drain to exterior or to storm drain 
system.” 

  See Fact Sheet SC-10, “Non- 
Stormwater Discharges” in 
the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com. 

  I. Outdoor storage 
of equipment or 
materials. (See rows J 
and K for source 
control measures for 
vehicle cleaning, 
repair, and 
maintenance.) 

 Not Applicable 

  Show any outdoor storage 
areas, including how materials 
will be covered. Show how 
areas will be graded and 
bermed to prevent run-on or 
runoff from area and 
protected from wind dispersal. 

  Storage of non-hazardous 
liquids shall be covered by a 
roof and/or drain to the 
sanitary sewer system, and be 
contained by berms, dikes, 
liners, or vaults. 

  Storage of hazardous materials 
and wastes must be in 
compliance with the local 
hazardous materials ordinance 
and a Hazardous Materials 
Management Plan for the site. 

  Include a detailed description of 
materials to be stored, storage areas, and 
structural features to prevent pollutants 
from entering storm drains. 
Where appropriate, reference 
documentation of compliance with the 
requirements of local Hazardous 
Materials Programs for: 
  Hazardous Waste Generation 

  Hazardous Materials Release 
Response and Inventory 

  California Accidental Release 
Prevention Program 

  Aboveground Storage Tank 

  Uniform Fire Code Article 80 
Section 103(b) & (c) 1991 

  Underground Storage Tank 

  See the Fact Sheets SC-31, 
“Outdoor Liquid Container 
Storage” and SC-33, 
“Outdoor Storage of Raw 
Materials” in the CASQA 
Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on Drawings 

3 
Permanent Controls—List in 

Table and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  J. Vehicle and 
Equipment Cleaning 

 Not Applicable 

  Show on drawings as appropriate: 
 

 (1) Commercial/industrial facilities having 
vehicle /equipment cleaning needs shall 
either provide a covered, bermed area for 
washing activities or discourage 
vehicle/equipment washing by removing 
hose bibs and installing signs prohibiting such 
uses. 
(2) Multi-dwelling complexes shall have a 
paved, bermed, and covered car wash area 
(unless car washing is prohibited onsite and 
hoses are provided with an automatic shut- 
off to discourage such use). 
(3) Washing areas for cars, vehicles, and 
equipment shall be paved, designed to 
prevent run-on to or runoff from the area, 
and plumbed to drain to the sanitary sewer. 
(4) Commercial car wash facilities shall be 
designed such that no runoff from the facility 
is discharged to the storm drain system. 
Wastewater from the facility shall discharge to 
the sanitary sewer, or a wastewater 
reclamation system shall be installed. 

  If a car wash area is not 
provided, describe measures 
taken to discourage onsite 
car washing and explain how 
these will be enforced. 

Describe operational measures to 
implement the following (if 
applicable): 
 

  Washwater from vehicle and 
equipment washing operations 
shall not be discharged to the 
storm drain system. 

  Car dealerships and similar 
may rinse cars with water 
only. 

  See Fact Sheet SC-21, 
“Vehicle and Equipment 
Cleaning,” in the CASQA 
Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in 

Table and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  K. 
Vehicle/Equipment 
Repair and 
Maintenance 

 Not Applicable 

  Accommodate all vehicle 
equipment repair and 
maintenance indoors. Or 
designate an outdoor work area 
and design the area to protect 
from rainfall, run-on runoff, and 
wind dispersal. 

  Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-
containing batteries or other 
hazardous materials or hazardous 
wastes are used or stored. Drains 
shall not be installed within the 
secondary containment areas. 

  Add a note on the plans that 
states either (1) there are no floor 
drains, or (2) floor drains are 
connected to wastewater 
pretreatment systems prior to 
discharge to the sanitary sewer 
and an industrial waste discharge 
permit will be obtained. 

  State that no vehicle repair or 
maintenance will be done 
outdoors, or else describe the 
required features of the 
outdoor work area. 

  State that there are no floor 
drains or if there are floor 
drains, note the agency from 
which an industrial waste 
discharge permit will be 
obtained and that the design 
meets that agency’s 
requirements. 

  State that there are no tanks, 
containers or sinks to be used 
for parts cleaning or rinsing 
or, if there are, note the 
agency from which an 
industrial waste discharge 
permit will be obtained and 
that the design meets that 
agency’s requirements. 

In the report, note that all of the following 
restrictions apply to use the site: 
  No person shall dispose of, nor permit 

the disposal, directly or indirectly of 
vehicle fluids, hazardous materials, or 
rinsewater from parts cleaning into 
storm drains. 

  No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except in 
such a manner as to ensure that any 
spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle immediately. 

  No person shall leave unattended drip 
parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in 

Table and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  L. Fuel Dispensing 
Areas 

 Not Applicable 

  Fueling areas1 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are (1) graded at the minimum 
slope necessary to prevent 
ponding; and (2) separated from 
the rest of the site by a grade break 
that prevents run-on of storm 
water to the MEP. 

  Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from 
each pump. [Alternative: The 
fueling area must be covered and 
the cover’s minimum dimensions 
must be equal to or greater than 
the area within the grade break or 
fuel dispensing area1.] The canopy 
[or cover] shall not drain onto the 
fueling area. 

    The property owner shall dry sweep 
the fueling area routinely. 

  See the Business Guide Sheet, 
“Automotive Service—Service 
Stations” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com. 

 
1. The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose 

and nozzle assembly may be operated plus a minimum of one foot, whichever is greater.   
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in 

Table and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

M. Loading Docks 
 Not Applicable 

  Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct storm water away from the 
loading area. Water from loading 
dock areas should be drained to 
the sanitary sewer where feasible. 
Direct connections to storm drains 
from depressed loading docks are 
prohibited. 

  Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

  Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 

   Move loaded and unloaded items 
indoors as soon as possible. 

  See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—

Show on Drawings 

3 
Permanent Controls—List in Table and 

Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  N. Fire Sprinkler 
Test Water 

 Not Applicable 

   Provide a means to drain fire sprinkler test water 
to the sanitary sewer. 

  See the note in Fact Sheet SC-
41, “Building and Grounds 
Maintenance,” in the CASQA 
Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

O. Miscellaneous Drain 
or Wash Water 
 Boiler drain lines 

 Condensate drain 
lines 

 Rooftop 
equipment 

 Drainage sumps 

 Roofing, gutters, 
and trim 

 
 Not Applicable 

   Boiler drain lines shall be directly or indirectly 
connected to the sanitary sewer system and may 
not discharge to the storm drain system. 

  Condensate drain lines may discharge to 
landscaped areas if the flow is small enough that 
runoff will not occur. Condensate drain lines 
may not discharge to the storm drain system. 

  Rooftop mounted equipment with potential to 
produce pollutants shall be roofed and/or have 
secondary containment. 

  Any drainage sumps onsite shall feature a 
sediment sump to reduce the quantity of 
sediment in pumped water. 

  Avoid roofing, gutters, and trim made of copper 
or other unprotected metals that may leach into 
runoff. 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be 
on the Project Site … … Then Your SWQMP shall consider These Source Control BMPs 

1 
Potential Sources of 
Runoff Pollutants 

2 
Permanent Controls—Show on 

Drawings 

3 
Permanent Controls—List in 

Table and Narrative 

4 
Operational BMPs—Include in 

Table and Narrative 

  P. Plazas, 
sidewalks, and 
parking lots. 

 Not Applicable 

    Plazas, sidewalks, and parking lots shall 
be swept regularly to prevent the 
accumulation of litter and debris. 

Debris from pressure washing shall be 
collected to prevent entry into the 
storm drain system. Washwater 
containing any cleaning agent or 
degreaser shall be collected and 
discharged to the sanitary sewer and 
not discharged to a storm drain. 
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Oceanside Senior Living – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 8 

Site Design BMP Checklist 
for All Development Projects 
(Standard Projects and PDPs) 

Form I-5 
 

Project Identification 
Project Name: Ocean Hills ALF 
Permit Application Number: Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 

Site Design BMPs 
All development projects must implement site design BMPs SD-1 through SD-8 where applicable and 
feasible. See Chapter 4 and Appendix E of the manual for information to implement site design BMPs shown 
in this checklist. 
 
Answer each category below pursuant to the following. 

 "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or 
Appendix E of the manual. Discussion / justification is not required. 

 "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

 "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve). 
Discussion / justification may be provided. 

Site Design Requirement Applied? 
SD-1 Maintain Natural Drainage Pathways and Hydrologic Features ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-1 not implemented: 
 
 
 
SD-2 Conserve Natural Areas, Soils, and Vegetation ☐ Yes ☒ No ☐ N/A 

Discussion / justification if SD-2 not implemented: 
 
Existing site has little vegetative cover. There are no sensitive areas at existing site. 
 
SD-3 Minimize Impervious Area ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-3 not implemented: 
 
 
 
SD-4 Minimize Soil Compaction ☒ Yes ☐ No ☐ N/A 
Discussion / justification if SD-4 not implemented: 
 
 
 

  



Oceanside Senior Living – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 8 

Form I-5 Page 2 of 2 
Site Design Requirement Applied? 

SD-5 Impervious Area Dispersion ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-5 not implemented: 
 
 
 
SD-6 Runoff Collection ☐ Yes ☒ No ☐ N/A 
Discussion / justification if SD-6 not implemented: 
 
Green roofs or permeable pavements are not implemented in this project. All runoff will sheet flow and be 
collected by the proposed drain inlets. 
 
SD-7 Landscaping with Native or Drought Tolerant Species ☒ Yes ☐ No ☐ N/A 

Discussion / justification if SD-7 not implemented: 
 
 
 
SD-8 Harvesting and Using Precipitation ☐ Yes ☒ No ☐ N/A 

Discussion / justification if SD-8 not implemented: 
 
Harvest and use is infeasible per Form I-7. Stormwater runoff will be eventually drain onto the biofiltration 
basin and then routed to a detention basin.  
 



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 9 

Summary of PDP Structural BMPs Form I-6 (PDPs) 

Project Identification 
Project Name: Ocean Hills ALF 
Permit Application Number: Development Plan (D18-00019), Conditional Use Permit (CUP18-00023) 

PDP Structural BMPs 
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the manual). 
Selection of PDP structural BMPs for storm water pollutant control must be based on the selection process 
described in Chapter 5. PDPs subject to hydromodification management requirements must also implement 
structural BMPs for flow control for hydromodification management (see Chapter 6 of the manual). Both storm 
water pollutant control and flow control for hydromodification management can be achieved within the same 
structural BMP(s). 
 
PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This may 
include requiring the project owner or project owner's representative to certify construction of the structural 
BMPs (see Section 1.12 of the manual). PDP structural BMPs must be maintained into perpetuity, and the local 
jurisdiction must confirm the maintenance (see Section 7 of the manual). 
 
Use this form to provide narrative description of the general strategy for structural BMP implementation at the 
project site in the box below. Then complete the PDP structural BMP summary information sheet (page 3 of 
this form) for each structural BMP within the project (copy the BMP summary information page as many times 
as needed to provide summary information for each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must describe 
how the steps for selecting and designing storm water pollutant control BMPs presented in Section 5.1 of the 
manual were followed, and the results (type of BMPs selected). For projects requiring hydromodification flow 
control BMPs, indicate whether pollutant control and flow control BMPs are integrated or separate. 

 

DCV for entire site was calculated. 

Performed feasibility analysis for harvest.  Determined harvest is infeasible due to low demand. 

Performed feasibility analysis for infiltration.  Determined infiltration is infeasible due to shallow bedrock. 

Evaluated BMP footprint required for biofiltration and strategically located BMP at downstream end of 
property. 

 

 

 

 

 

(Continue on page 2 as necessary.) 

 
  



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 9 

Form I-6 Page 2 of 4 
(Page reserved for continuation of description of general strategy for structural BMP 

implementation at the site) 

(Continued from page 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 9 

Form I-6 Page 3 of X (Copy as many as needed) 
Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. Basin #1 

Construction Plan Sheet No.  
Type of structural BMP: 

☐Retention by harvest and use (HU-1) 

☐Retention by infiltration basin (INF-1) 

☐Retention by bioretention (INF-2) 

☐Retention by permeable pavement (INF-3) 

☐Partial retention by biofiltration with partial retention (PR-1) 

☒Biofiltration (BF-1) 

☐Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below) 

☐Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below) 

☐Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

☐Detention pond or vault for hydromodification management 

☐Other (describe in discussion section below) 
 

Purpose: 

☒Pollutant control only 

☐Hydromodification control only 

☐Combined pollutant control and hydromodification control 

☐Pre-treatment/forebay for another structural BMP 

☐Other (describe in discussion section below) 
 
Who will certify construction of this BMP? 
Provide name and contact information for the party 
responsible to sign BMP verification forms if 
required by the [City Engineer] (See Section 1.12 of 
the manual) 

Mahir Waber 
Waber Consultants, Inc. 
(562) 426-8283 

Who will be the final owner of this BMP? 
 

Ocean Hills ALF 

Who will maintain this BMP into perpetuity? 
 

Ocean Hills ALF 

What is the funding mechanism for maintenance? 
 

Ocean Hills ALF to fund maintenance of the site 
BMPs. 

  
Form I-6 Page 3 of X (Copy as many as needed) 



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 9 

 

Form I-6 Page 3 of X (Copy as many as needed) 
Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. Tank #1 

Construction Plan Sheet No. 
Type of structural BMP: 

☐Retention by harvest and use (HU-1) 

☐Retention by infiltration basin (INF-1) 

☐Retention by bioretention (INF-2) 

☐Retention by permeable pavement (INF-3) 

☐Partial retention by biofiltration with partial retention (PR-1) 

☐Biofiltration (BF-1) 

☐Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below) 

☐Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below) 

☐Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

☒Detention pond or vault for hydromodification management 

☐Other (describe in discussion section below) 
 

Purpose: 

☐Pollutant control only 

☒Hydromodification control only 

☐Combined pollutant control and hydromodification control 

☐Pre-treatment/forebay for another structural BMP 

☐Other (describe in discussion section below) 
 
Who will certify construction of this BMP? 
Provide name and contact information for the party 
responsible to sign BMP verification forms if 
required by the [City Engineer] (See Section 1.12 of 
the manual) 

Mahir Waber 
Waber Consultants, Inc. 
(562) 426-8283 

Who will be the final owner of this BMP? 
 

Ocean Hills ALF 

Who will maintain this BMP into perpetuity? 
 

Ocean Hills ALF 

What is the funding mechanism for maintenance? 
 

Ocean Hills ALF to fund maintenance of the site 
BMPs. 
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Form I-6 Page 4 of X (Copy as many needed) 
Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed): 
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 City of Oceanside 

300 N Coast Highway 

Oceanside, CA  92054 

Permanent BMP 

Construction 
Self Certification Form 

February 
2016 

 

Date Prepared: Click here to enter text. Project No.: Click here to enter text. 

 

Project Applicant: Click here to enter text. Phone: Click here to enter text. 

 

Project Address: Click here to enter text. 

 

Project Engineer: Click here to enter text. Phone: Click here to enter text. 

 

The purpose of this form is to verify that the site improvements for the project, identified above, 
have been constructed in conformance with the approved Storm Water Quality Management 
Plan (SWQMP) documents and drawings. 

 

This form must be completed by the engineer and installing contractor and submitted prior to 
final inspection of the construction permit. Completion and submittal of this form is required for 
all new development and redevelopment projects in order to comply with the City's Storm Water 
ordinances and NDPES Permit Order No. R9-2013-0001. Final inspection for occupancy and/or 
release of grading or public improvement bonds may be delayed if this form is not submitted 
and approved by the City of Oceanside. 

 

 

ENGINEER’S CERTIFICATION: 

As the professional in responsible charge for the design of the above project, I certify that I have 
inspected all constructed Low Impact Development (LID) site design, source control and 
treatment control BMP's required per the approved SWQMP and Construction Permit No. Click 
here to enter text.; and that said BMP's have been constructed in compliance with the approved 
plans and all applicable specifications, permits, ordinances and Order No. R9-2013-0001 of the 
San Diego Regional Water Quality Control Board. 

 

I understand that this BMP certification statement does not constitute an operation and 
maintenance verification. 

 

 

Signature: ______________________________ 
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Date of Signature: _ Click here to enter text. __ 

 

 

Printed Name: _ Click here to enter text. _____ 

 

Title: _ Click here to enter text. _____________ 

 

 

Phone No. _ Click here to enter text. _________ 

 

 

CONTRACTOR’S CERTIFICATION: 

As the professional in responsible charge for construction of the above project, I certify that all 
constructed Low Impact Development (LID) site design, source control and treatment control 
BMP's required per the approved SWQMP and Construction Permit No. Click here to enter text.; 
have been constructed in compliance with the approved plans and all applicable specifications, 
permits, and ordinances.  

I understand that this BMP certification statement does not constitute an operation and 
maintenance verification. 

 

 

Signature: ______________________________ 

 

 

Date of Signature: _ Click here to enter text. __ 

 

 

Printed Name: _ Click here to enter text. _____ 

 

Title: _ Click here to enter text. _____________ 

 

 

Phone No. _ Click here to enter text. _________ 

 

Engineer’s Stamp 



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 11 

ATTACHMENT 1 

BACKUP FOR PDP POLLUTANT CONTROL BMPS 

This is the cover sheet for Attachment 1. 
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Indicate which Items are Included: 

Attachment 
Sequence 

Contents Checklist 

Attachment 1a DMA Exhibit (Required) 

 

See DMA Exhibit Checklist. 

 

☒Included 
 

 

Attachment 1b Tabular Summary of DMAs Showing 
DMA ID matching DMA Exhibit, DMA 
Area, and DMA Type (Required)* 

*Provide table in this Attachment OR 
on DMA Exhibit in Attachment 1a 

 

☒Included on DMA Exhibit in 
Attachment 1a 
☐Included as Attachment 1b, 
separate from DMA Exhibit 
 

Attachment 1c Design Capture Volume Worksheet 

 

☒Included 
 
 

Attachment 1d Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required 
unless the entire project will use 
infiltration BMPs) 

Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-7. 

 

☒Included 
☐Not included because the entire 
project will use infiltration BMPs 
 

Attachment 1e Form I-8, Categorization of Infiltration 
Feasibility Condition (Required 
unless the project will use harvest 
and use BMPs) 

Refer to Appendices C and D of the 
BMP Design Manual to complete 
Form I-8. 

 

☒Included 
☐Not included because the entire 
project will use harvest and use 
BMPs 
 

Attachment 1f Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

Refer to Appendices B and E of the 
BMP Design Manual for structural 
pollutant control BMP design 
guidelines 

 

☒Included 
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Use this checklist to ensure the required information has been included on the DMA 
Exhibit: 

The DMA Exhibit must identify: 

☒Underlying hydrologic soil group 

☒Approximate depth to groundwater 

☒Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

☒Critical coarse sediment yield areas to be protected 

☒Existing topography and impervious areas 

☒Existing and proposed site drainage network and connections to drainage offsite 

☒Proposed grading 

☒Proposed impervious features 

☒Proposed design features and surface treatments used to minimize imperviousness 

☒Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square 
footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating) 

☒Potential pollutant source areas and corresponding required source controls (see Chapter 4, 

Appendix E.1, and Form I-3B) 

☒Structural BMPs (identify location, type of BMP, and size/detail) 
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Placeholder – DMA Exhibit 

 

Please provide the Exhibit in 24”x36” format with map pocket, wet stamp, and date. 
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Placeholder – Tabular Summary of DMAs (if separate from DMA Exhibit) 

Leave placeholder intact if not applicable. 

☒Not Applicable – Tabular Summary included on DMA Exhibit 
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Design Capture Volume Worksheet B-2.1 

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.64 inches 

2 Area tributary to BMP (s) A= 2.93 acres 

3 
Area weighted runoff factor (estimate using Appendix 
B.1.1 and B.2.1) C= 0.75 unitless 

4 Street trees volume reduction TCV= cubic-feet 

5 Rain barrels volume reduction RCV= cubic-feet 

6 

Calculate DCV =  

(3630 x C x d x A) – TCV - RCV DCV= 5,105 cubic-feet 
 

Area Weighted Runoff Factor: C = (∑CxAx) / ∑Ax 

Where: Cx = Runoff factor for area X ; Ax = Tributary area X (acres) 

CROOF = 0.90 ; CSOIL = 0.30 ; CHARDSCAPE = 0.90 

AROOF = 37,618 SF ; ASOIL = 31,258 SF ; AHARDSCAPE = 58,671 SF 

C = [(CROOF * AROOF) + (CSOIL * ASOIL) + (CHARDSCAPE * AHARDSCAPE)] / (AROOF + ASOIL + AHARDSCAPE) 

C = [(0.90 * 37,618 SF) + (0.30 * 31,258 SF) + (0.90 * 58,671 SF)] / (37,618 SF + 31,258 SF + 58,671 
SF) 

C = 0.75 

 

 

 

 

 

 

 

 

 

 

 

 



Category # Description Value Units

0 Design Capture Volume for Entire Project Site 5,105 cubic-feet

1 Proposed Development Type Residential unitless

2 Number of Residents or Employees at Proposed Development 123 #

3 Total Planted Area within Development 31,258 sq-ft

4 Water Use Category for Proposed Planted Areas Low unitless

5 Is Average Site Infiltration Rate Less than 0.5 Inches per Hour? Yes yes/no

6 Is Retention of the Full DCV Anticipated to Produce Negative Impacts? Yes yes/no

7 Is Retention of Any Volume Anticipated to Produce Negative Impacts? Yes yes/no

8 36-Hour Toilet Use Per Resident or Employee 0.37 cubic-feet

9 Subtotal: Anticipated 36 Hour Toilet Use 46 cubic-feet

10 Anticipated 1 Acre Landscape Use Over 36 Hours 52.14 cubic-feet

11 Subtotal: Anticipated Landscape Use Over 36 Hours 37 cubic-feet

12 Total Anticipated Use Over 36 Hours 83 cubic-feet

13 Total Anticipated Use / Design Capture Volume 0.02 cubic-feet

14 Are Full Capture and Use Techniques Feasible for this Project? No unitless

15 Is Full Retention Feasible for this Project? No yes/no

16 Is Partial Retention Feasible for this Project? No yes/no

Result 17 Feasibility Category 5 1, 2, 3, 4, 5

Worksheet B.3-1 General Notes:

Capture & Use 
Inputs

Automated Worksheet B.3-1: Project-Scale BMP Feasibility Analysis (V1.1)

Infiltration 
Inputs

A. Applicants may use this optional worksheet to gauge the feasibility of implementing capture and use techniques on their project site. User 
input should be provided for yellow shaded cells, values for all other cells will be automatically generated. Projects demonstrating feasibility or 
potential feasibility via this worksheet are encouraged to incorporate capture and use features in their project.

Calculations



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name 1 2 3 4 5 6 7 8 9 10 unitless

1 Basin Drains to the Following BMP Type Biofiltration unitless

2 85th Percentile 24-hr Storm Depth 0.64 inches

3 Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 96,289 sq-ft

4 Semi-Pervious Surfaces Not Serving as Dispersion Area (C=0.30) sq-ft

5 Engineered Pervious Surfaces Not Serving as Dispersion Area (C=0.10) sq-ft

6 Natural Type A Soil Not Serving as Dispersion Area  (C=0.10) sq-ft

7 Natural Type B Soil Not Serving as Dispersion Area (C=0.14) sq-ft

8 Natural Type C Soil Not Serving as Dispersion Area (C=0.23) sq-ft

9 Natural Type D Soil Not Serving as Dispersion Area (C=0.30) 31,258 sq-ft

10 Does Tributary Incorporate Dispersion, Tree Wells, and/or Rain Barrels? No No No No No No No No No No yes/no

11 Impervious Surfaces Directed to Dispersion Area per SD-B (Ci=0.90) sq-ft

12 Semi-Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

13 Engineered Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

14 Natural Type A Soil Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

15 Natural Type B Soil Serving as Dispersion Area per SD-B (Ci=0.14) sq-ft

16 Natural Type C Soil Serving as Dispersion Area per SD-B (Ci=0.23) sq-ft

17 Natural Type D Soil Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

18 Number of Tree Wells Proposed per SD-A #

19 Average Mature Tree Canopy Diameter ft

20 Number of Rain Barrels Proposed per SD-E #

21 Average Rain Barrel Size gal

22 Total Area Tributary to BMP 127,547 0 0 0 0 0 0 0 0 0 sq-ft

23 Composite Runoff Factor for Standard Drainage Areas 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

24 Initial Composite Runoff Factor for Dispersed & Dispersion Areas 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 unitless

25 Total Impervious Area Dispersed to Pervious Surface 0 0 0 0 0 0 0 0 0 0 sq-ft

26 Total Pervious Dispersion Area 0 0 0 0 0 0 0 0 0 0 sq-ft

27 Dispersed Impervious Area / Pervious Dispersion Area n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a ratio

28 Adjustment Factor for Dispersed & Dispersion Areas 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ratio

29 Final Adjusted Tributary Runoff Factor 0.75 n/a n/a n/a n/a n/a n/a n/a n/a n/a unitless

30 Final Effective Tributary Area 95,660 0 0 0 0 0 0 0 0 0 sq-ft

31 Initial Design Capture Volume 5,102 0 0 0 0 0 0 0 0 0 cubic-feet

32 Volume Reduction per Tree Well 0 0 0 0 0 0 0 0 0 0 cubic-feet

33 Total Tree Well Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

34 Total Rain Barrel Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

Result 35 Design Capture Volume Tributary to BMP 5,102 0 0 0 0 0 0 0 0 0 cubic-feet

Worksheet B.1-1 General Notes:

False

B. Impervious surfaces include roofs, concrete, asphalt, or pervious pavements with an impervious liner. Semi-pervious surfaces include decomposed granite, cobbles, crushed aggregate, or compacted soils such as unpaved parking. Engineered pervious surfaces include pervious 
pavements providing full retention of the 85th percentile rainfall depth, or areas with soils that have been amended and mulched per Section 86.709 of the Landscape Ordinance. Dispersion areas are pervious or semi-pervious surfaces that receive runoff from impervious surfaces 
(C=0.90) and reduce stormwater runoff as outlined in Fact Sheet SD-B.

False
False

Automated Worksheet B.1-1: Calculation of Design Capture Volume (V1.1)

Final Adjusted 
Runoff Factor 
Calculations

A. Applicants may use this worksheet to calculate design capture volumes for up to 10 drainage areas User input must be provided for yellow shaded cells, values for all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized 
below. Upon completion of this worksheet, proceed to the appropriate BMP Sizing worksheet(s).

Volume 
Reduction 

Calculations

Dispersion, 
Tree Well, & 
Rain Barrel  

Inputs
(Optional)

Standard 
Drainage Basin 

Inputs



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name - - - - - - - - - - unitless

1 Design Capture Volume Tributary to BMP - - - - - - - - - - cubic-feet

2 Provided Infiltration Surface Area sq-ft

3 Provided Surface Ponding Depth inches

4 Provided Soil Media Thickness inches

5 Provided Gravel Storage Thickness inches

6 Native Soil Infiltration Rate in/hr

7 Volume Infiltrated Over 6 Hour Storm 0 0 0 0 0 0 0 0 0 0 cubic-feet

8 Soil Media Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

9 Gravel Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

10 Effective Depth of Infiltration Storage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 inches

11 Drawdown Time for Surface Ponding (Post-Storm) 0 0 0 0 0 0 0 0 0 0 hours

12 Drawdown Time for Entire Infiltration Basin (Including 6 Hour Storm) 0 0 0 0 0 0 0 0 0 0 hours

13 Volume Infiltrated by BMP 0 0 0 0 0 0 0 0 0 0 cubic-feet

14 Fraction of DCV Infiltrated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

15 Percentage of Performance Requirement Satisfied 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

Result 16 Deficit of Effectively Treated Stormwater n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.4-1 General Notes:

False

Automated Worksheet B.4-1: Sizing Infiltration-Only BMPs (V1.1)

False
False
False

A. Applicants may use this worksheet to size Infiltration-Only BMPs (INF-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all other cells will be 
automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

False

BMP Inputs

Infiltration 
Calculations



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name - - - - - - - - - - unitless

1 Design Capture Volume Tributary to BMP - - - - - - - - - - cubic-feet

2 Provided Bioretention Surface Area sq-ft

3 Provided Surface Ponding Depth inches

4 Provided Soil Media Thickness inches

5 Provided Gravel Storage Thickness inches

6 Native Soil Infiltration Rate in/hr

7 Volume Infiltrated Over 6 Hour Storm 0 0 0 0 0 0 0 0 0 0 cubic-feet

8 Soil Media Pore Space 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 unitless

9 Gravel Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

10 Effective Depth of Retention Storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

11 Drawdown Time for Surface Ponding (Post-Storm) 0 0 0 0 0 0 0 0 0 0 hours

12 Drawdown Time for Entire Bioretention Basin (Including 6 Hour Storm) 0 0 0 0 0 0 0 0 0 0 hours

13 Volume Retained by BMP 0 0 0 0 0 0 0 0 0 0 cubic-feet

14 Fraction of DCV Retained 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

15 Percentage of Performance Requirement Satisfied 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

Result 16 Deficit of Effectively Treated Stormwater n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.4-2 General Notes:

False

Automated Worksheet B.4-2: Sizing Bioretention BMPs (V1.1)

False
False

A. Applicants may use this worksheet to size Bioretention BMPs (INF-2) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all other cells will be 
automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

False
False
False

BMP Inputs

Retention 
Calculations



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name 1 - - - - - - - - - unitless

1 Effective Tributary Area 95,660 - - - - - - - - - sq-ft

2 Minimum Biofiltration Footprint Sizing Factor 0.030 - - - - - - - - - ratio

3 Design Capture Volume Tributary to BMP 5,102 - - - - - - - - - cubic-feet

4 Provided Biofiltration Surface Area 3,000 sq-ft

5 Provided Surface Ponding Depth 6 inches

6 Provided Soil Media Thickness 18 inches

7 Provided Gravel Storage Thickness 18 inches

8 Hydromodification Orifice Diameter of Underdrain n/a inches

9 Max Hydromod Flow Rate through Underdrain n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a CFS

10 Max Soil Filtration Rate Allowed by Underdrain Orifice n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a in/hr

11 Soil Media Filtration Rate 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

12 Soil Media Filtration Rate to be used for Sizing 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

13 Depth Biofiltered Over 6 Hour Storm 30.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

14 Soil Media Pore Space 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 unitless

15 Gravel Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

16 Effective Depth of Biofiltration Storage 18.6 0 0 0 0 0 0 0 0 0 inches

17 Drawdown Time for Surface Ponding 1 0 0 0 0 0 0 0 0 0 hours

18 Drawdown Time for Entire Biofiltration Basin 4 0 0 0 0 0 0 0 0 0 hours

19 Total Depth Biofiltered 48.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

20 Option 1 - Biofilter 1.50 DCV: Target Volume 7,653 0 0 0 0 0 0 0 0 0 cubic-feet

21 Option 1 - Provided Biofiltration Volume 7,653 0 0 0 0 0 0 0 0 0 cubic-feet

22 Option 2 - Store 0.75 DCV: Target Volume 3,827 0 0 0 0 0 0 0 0 0 cubic-feet

23 Option 2 - Provided Storage Volume 3,827 0 0 0 0 0 0 0 0 0 cubic-feet

24 Percentage of Performance Requirement Satisfied 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

Result 25 Deficit of Effectively Treated Stormwater 0 n/a n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.5-1 General Notes:
A. Applicants may use this worksheet to size Lined Biofiltration BMPs (BF-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all other cells will be 
automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

False

Automated Worksheet B.5-1: Sizing Biofiltration BMPs (V1.1)

BMP Inputs

Biofiltration 
Calculations

False
False
False
False



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name - - - - - - - - - - sq-ft

1 Effective Tributary Area - - - - - - - - - - sq-ft

2 Minimum Biofiltration Footprint Sizing Factor - - - - - - - - - - ratio

3 Design Capture Volume Tributary to BMP - - - - - - - - - - cubic-feet

4 Provided Partial Retention BMP Surface Area sq-ft

5 Provided Surface Ponding Depth inches

6 Provided Soil Media Thickness inches

7 Provided Depth of Gravel Above Underdrain Invert inches

8 Hydromodification Orifice Diameter of Underdrain inches

9 Provided Depth of Gravel Below the Underdrain inches

10 Native Soil Infiltration Rate in/hr

11 Volume Infiltrated Over 6 Hour Storm 0 0 0 0 0 0 0 0 0 0 cubic-feet

12 Soil Media Pore Space Available for Retention 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 unitless

13 Gravel Pore Space Available for Retention 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

14 Effective Retention Depth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

15 Calculated Drawdown for Gravel Below Underdrain (Including 6 Hr Storm) 36 36 36 36 36 36 36 36 36 36 hours

16 Volume Retained by BMP 0 0 0 0 0 0 0 0 0 0 cubic-feet

17 Fraction of DCV Retained 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

18 Portion of Retention Performance Standard Satisfied 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

19 Equivalent Fraction of DCV Retained with 36-hr Drawdown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

20 Design Capture Volume Remaining for Biofiltration 0 0 0 0 0 0 0 0 0 0 cubic-feet

21 Max Hydromod Flow Rate through Underdrain n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a CFS

22 Max Soil Filtration Rate Allowed by Underdrain Orifice n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a in/hr

23 Soil Media Filtration Rate per Specifications 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

24 Soil Media Filtration Rate to be used for Sizing 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

25 Depth Biofiltered Over 6 Hour Storm 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 inches

26 Soil Media Pore Space Available for Biofiltration 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 unitless

27 Effective Depth of Biofiltration Storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

28 Drawdown Time for Surface Ponding 0 0 0 0 0 0 0 0 0 0 hours

29 Drawdown Time for Effective Biofiltration Depth 0 0 0 0 0 0 0 0 0 0 hours

30 Total Depth Biofiltered 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 inches

31 Option 1 - Biofilter 1.50 DCV: Target Volume 0 0 0 0 0 0 0 0 0 0 cubic-feet

32 Option 1 - Provided Biofiltration Volume 0 0 0 0 0 0 0 0 0 0 cubic-feet

33 Option 2 - Store 0.75 DCV: Target Volume 0 0 0 0 0 0 0 0 0 0 cubic-feet

34 Option 2 - Provided Storage Volume 0 0 0 0 0 0 0 0 0 0 cubic-feet

35 Portion of Biofiltration Performance Standard Satisfied 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

36 Overall Portion of Performance Standard Satisfied 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

37 Deficit of Effectively Treated Stormwater n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.5-2 General Notes:

False

Retention 
Calculations

Automated Worksheet B.5-2: Sizing Partial Retention BMPs (V1.1)

False

BMP Inputs

Biofiltration 
Calculations

Result

A. Applicants may use this worksheet to size Partial Retention BMPs (PR-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all other cells will be 
automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

False

False
False

False



Category # i ii iii iv v vi vii viii ix x Units

0 1 - - - - - - - - - unitless

1 127,547 - - - - - - - - - sq-ft

2 0.75 - - - - - - - - - unitless

3 inches

4 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 lb/sq-ft

5 10 10 10 10 10 10 10 10 10 10 years

6 No No No No No No No No No No yes/no

7 Commercial:  TSS=128 mg/L, C= 0.80 sq-ft

8 Education:  TSS=132 mg/L, C= 0.50 sq-ft

9 Industrial:  TSS=125 mg/L, C= 0.90 sq-ft

10 Low Traffic Areas:  TSS=50 mg/L, C= 0.50 sq-ft

11 Multi-Family Residential:  TSS=40 mg/L, C= 0.60 sq-ft

12 Roof Areas:  TSS=14 mg/L, C= 0.90 sq-ft

13 Single Family Residential:  TSS=123 mg/L, C= 0.40 sq-ft

14 Transportation:  TSS=78 mg/L, C= 0.90 sq-ft

15 Vacant/Open Space:  TSS=216 mg/L, C= 0.10 sq-ft

16 0 0 0 0 0 0 0 0 0 0 sq-ft

17 0 0 0 0 0 0 0 0 0 0 mg/L

18 95,660 0 0 0 0 0 0 0 0 0 sq-ft

19 0 0 0 0 0 0 0 0 0 0 cubic-feet

20 0 0 0 0 0 0 0 0 0 0 lb/yr

21 0 0 0 0 0 0 0 0 0 0 lb/yr

Result 22 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.030 ratio

Worksheet B.5-3 General Notes:

False

Automated Worksheet B.5-3: Alternate Minimum Biofiltration Footprint Ratio (V1.1)
Description

Drainage Basin ID or Name

Average Annual Precipitation

A. Applicants may use this worksheet to calculate Alternate Minimum Biofiltration Footprint Ratios for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values 
for all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below.

False

Total Tributary Area

Final Adjusted Runoff Factor

Load to Clog (default =2.0)

Average Annual TSS Load After Pretreatment Measures

Average Annual Runoff

Average Annual TSS Load

Minimum Allowable Biofiltration Footprint Ratio

Effective Tributary Area

Average TSS Concentration for Tributary

Allowable Period to Accumulate Clogging Load (default =10)

Pretreatment Measures Included?
Drainage Basin 

Inputs 
(Optional)

Effective-Area Based on Specified Land Use Coefficients

Minimum 
Footprint 

Calculations



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name - - - - - - - - - - unitless

1 Total Tributary Area - - - - - - - - - - sq-ft

2 Final Adjusted Runoff Factor - - - - - - - - - - unitless

3 Design Capture Volume - - - - - - - - - - cubic-feet

4 Volume Effectively Retained and/or Biofiltered - - - - - - - - - - cubic-feet

5 Deficit of Effectively Treated Stormwater Requiring Flow-Thru Treatment - - - - - - - - - - cubic-feet

6 Maximum Rated Water Quality Flow Rate of Proposed BMP CFS

7 Adjustment Factor - - - - - - - - - - unitless

8 Design Rainfall Intensity for Flow-Thru BMPs - - - - - - - - - - in/hr

9 Water Quality Flow Rate Requiring Flow-Thru Treatment - - - - - - - - - - CFS

Result 10 Is Flow-Thru BMP Adequately Sized? - - - - - - - - - - unitless

Worksheet B.6-1 General Notes:

False

A. Applicants may use this worksheet to size flow-thru BMPs for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all other cells will be automatically 
generated, errors/notifications will be highlighted in red and summarized below. Applicants proposing on-site flow-thru BMPs must also implement an offsite alternative compliance project to offset the deficit of effectively treated stormwater volume.

False

Flow Rate 
Calculations

Automated Worksheet B.6-1: Sizing Flow-Thru BMPs  (V1.1)

Flow-Thru 
BMP Inputs



Category Description i ii iii iv v vi vii viii ix x Units

Drainage Basin ID or Name 1 2 3 4 5 6 7 8 9 10 unitless

Total Area Tributary to BMP 127,547 0 0 0 0 0 0 0 0 0 sq-ft

Composite Runoff Factor for Standard Drainage Areas 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

85th Percentile 24-hr Storm Depth 0.64 0 0 0 0 0 0 0 0 0 inches

Initial Design Capture Volume 5,102 0 0 0 0 0 0 0 0 0 cubic-feet

Final Adjusted Tributary Runoff Factor 0.75 n/a n/a n/a n/a n/a n/a n/a n/a n/a unitless

Final Effective Tributary Area 95,660 0 0 0 0 0 0 0 0 0 sq-ft

Tree Well and Rain Barrel Reductions 0 0 0 0 0 0 0 0 0 0 cubic-feet

Design Capture Volume Tributary to BMP 5,102 0 0 0 0 0 0 0 0 0 cubic-feet

Basin Drains to the Following BMP Type Biofiltration 0 0 0 0 0 0 0 0 0 unitless

Deficit of Effectively Treated Stormwater 0 - - - - - - - - - cubic-feet

Drainage Basin 
Inputs

Volume 
Reductions

BMP Sizing

Summary of Stormwater Pollutant Control Calculations (V1.1)

-Congratulations, all specified drainage basins and BMPs are in compliance with stormwater pollutant control requirements. Include 11x17 color prints of this summary sheet and supporting worksheet calculations as part of the SWQMP submittal 
package.

All fields in this summary worksheet are populated based on previous user inputs. Drainage basins achieving full compliance with performance requirements for onsite pollutant control are highlighted in green. Drainage basins not achieving full 
compliance are highlighted in red and summarized below. Please note that drainage areas using De Minimis, Self-Mitigating, and/or Self-Retaining classifications may be required to provide additional supporting information.

Summary Notes:



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 11 

Harvest and Use Feasibility Checklist Form I-7 

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present during 
the wet season? 
      Toilet and urinal flushing 
      Landscape irrigation 
      Other:______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. Guidance 
for planning level demand calculations for toilet/urinal flushing and landscape irrigation is provided in Section 
B.3.2. 

36-Hour Toilet Use per Resident or Employee: 0.37 ft3, Subtotal: Anticipated 36 Hour Toilet Use: 46 ft3, 
Anticipated 1 Acre Landscape Use Over 36 Hours: 52.14 ft3, Subtotal: Anticipated Landscape Use Over 36 
Hours: 38 ft3, Total Anticipated Use Over 36 Hours: 84 ft3, Total Anticipated Use/ Design Capture Volume: 
0.02 ft3 
 
3.  Calculate the DCV using worksheet B-2.1.  

DCV = 5,034 (cubic feet) 

3a. Is the 36 hour demand greater 
than or equal to the DCV? 

    ☐   Yes         /     ☒ No 

3b. Is the 36 hour demand greater than 
0.25DCV but less than the full DCV?  

     ☐  Yes         /     ☒    No  

3c. Is the 36 hour demand 
less than 0.25DCV?  

     ☒     Yes 

Harvest and use appears to be 
feasible. Conduct more detailed 
evaluation and sizing calculations to 
confirm that DCV can be used at an 
adequate rate to meet drawdown 
criteria. 

Harvest and use may be feasible. Conduct 
more detailed evaluation and sizing 
calculations to determine feasibility. 
Harvest and use may only be able to be 
used for a portion of the site, or 
(optionally) the storage may need to be 
upsized to meet long term capture targets 
while draining in longer than 36 hours. 

Harvest and use is 
considered to be infeasible. 

Is harvest and use feasible based on further evaluation?  

☐ Yes, refer to Appendix E to select and size harvest and use BMPs.  

☒ No, select alternate BMPs. 

 

  



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 11 

Categorization of Infiltration Feasibility 
Condition 

Form I-8 
 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed 
facility locations greater than 0.5 inches per hour? The response 
to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2 and Appendix 
D. 

☐ ☒ 

Provide basis: 

Based on percolation testing at the site, the calculated Infiltration Rate at both test borings is 0.11 in/hr with a factor 
of safety of 2.0 applied per geotechnical evaluation by EEI Engineering Solutions, dated October 29, 2018. 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2. 

☐ ☒ 

Provide basis: 

Measured infiltration rates are less than 0.5 in/hr. See Criteria 1. 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

  



Ocean Hills ALF – Development Plan (D18-00019), Conditional Use Plan (CUP18-00023) 
Priority Development Project - Storm Water Mitigation Plan 

Section 11 

Form I-8 Page 2 of 4 
Criteri

a 
Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

☐ ☒ 

Provide basis: 

Measured infiltration rates are less than 0.5 in/hr. See Criteria 1. 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change 
of seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to 
this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

☐ ☒ 

Provide basis: 

Measured infiltration rates are less than 0.5 in/hr. See Criteria 1. 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

Part 1 
Result
* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 
 
If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

☐Full 
Infiltration 

☒No 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 
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Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2 and Appendix D. 

☒ ☐ 

Provide basis: 

Per geotechnical evaluation by EEI Engineering Solutions, dated October 29, 2018, percolation testing was conducted 
within two borings at depths of approximately 15 and 9 feet below existing ground surface. Tests were run at intervals 
of 30 minutes for each boring, and the resulting percolation rate was converted to an infiltration rate using the Porchet 
Method. A factor of safety of 2.0 was applied to the calculated infiltration rate, per the City of Oceanside/County of 
San Diego BMP guidelines. The measured infiltration rate at both borings is 0.11 in/hr. 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed 
without increasing risk of geotechnical hazards (slope 
stability, groundwater mounding, utilities, or other factors) 
that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2. 

☐ ☒ 

Provide basis: 

Per geotechnical evaluation by EEI Engineering Solutions, dated October 29, 2018, percolation testing was conducted 
within decomposed granite bedrock, which has the consistency of sandy clay and clayey sand, and is the reason for 
the low infiltration rates. While the measured infiltration could technically allow for partial infiltration at the site, they 
could also pose a hazard to utilities for the proposed development. 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 
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Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed 
without posing significant risk for groundwater related 
concerns (shallow water table, storm water pollutants or other 
factors)? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

☒ ☐ 

Provide basis: 

Groundwater was not encountered during our subsurface investigation to the maximum depth of 17.5 feet below 
ground surface. There are no known contaminants onsite. 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 

Can infiltration be allowed without violating downstream 
water rights? The response to this Screening Question shall be 
based on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

☐ ☒ 

Provide basis: 

The question requires the expertise of water-rights lawyers to determine if any violation can be expected downstream 
by reducing the run-off slightly via infiltration of the water into bioretention or stormwater devices. 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible.  
The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. 

☐Partial 
Infiltration 

☒No 
Infiltration 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 
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ATTACHMENT 2 
BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES 

This is the cover sheet for Attachment 2. 

☐Mark this box if this attachment is empty because the project is exempt from PDP 

hydromodification management requirements. 
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Indicate which Items are Included: 

Attachment 
Sequence 

Contents Checklist 

Attachment 2a 1. Hydromodification 
Management Exhibit 
(Required) 

 

☒Included 
 

See Hydromodification 
Management Exhibit Checklist. 

Attachment 2b Management of Critical Coarse 
Sediment Yield Areas (WMAA Exhibit 
is required, additional analyses are 
optional) 

 

See Section 6.2 of the BMP Design 
Manual. 

☒Exhibit showing project drainage 
boundaries marked on WMAA 
Critical Coarse Sediment Yield Area 
Map (Required) 
 

Optional analyses for Critical 
Coarse Sediment Yield Area 
Determination 

☐6.2.1 Verification of 
Geomorphic Landscape Units 
Onsite 
☐6.2.2 Downstream Systems 
Sensitivity to Coarse Sediment 
☐6.2.3 Optional Additional 
Analysis of Potential Critical 
Coarse Sediment Yield Areas 
Onsite 

 

Attachment 2c Geomorphic Assessment of 
Receiving Channels (Optional) 

 

See Section 6.3.4 of the BMP Design 
Manual. 

☒Not performed 
☐Included 
☐Submitted as separate stand-
alone document 
 

Attachment 2d Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

 

Overflow Design Summary for each 
structural BMP 

 

See Chapter 6 and Appendix G of 
the BMP Design Manual 

☒Included 
☐Submitted as separate stand-
alone document 
 

Attachment 2e Vector Control Plan (Required when 
structural BMPs will not drain in 96 
hours) 

☐Included 
☒Not required because BMPs will 
drain in less than 96 hours 
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Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

☒Underlying hydrologic soil group 

☒Approximate depth to groundwater 

☒Existing natural hydrologic features ( watercourses, seeps, springs, wetlands) 

☒Critical coarse sediment yield areas to be protected 

☒Existing topography 

☒Existing and proposed site drainage network and connections to drainage offsite 

☒Proposed grading 

☒Proposed impervious features 

☒Proposed design features and surface treatments used to minimize imperviousness 

☒Point(s) of Compliance (POC) for Hydromodification Management 

☒Existing and proposed drainage boundary and drainage area to each POC (when necessary, 

create separate exhibits for pre-development and post-project conditions) 
☒Structural BMPs for hydromodification management (identify location, type of BMP, and 

size/detail) 
 

Please provide the Exhibit in 24”x36” format with map pocket, wet date, and stamp. 
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Placeholder – Hydromodification Management Exhibit 

Replace placeholder with required exhibit. 
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Placeholder – WMAA Exhibit 

Replace placeholder with required exhibit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WMAA Exhibit 

 
Exhibit shows that there are no critical coarse sediment yield areas to be protected. 
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General Model Information
Project Name: OCEAN HILLS ALF

Site Name: OCEAN HILLS ALF

Site Address: 4500 CANNON ROAD

City: OCEANSIDE

Report Date: 10/25/2018

Gage: OCEANSID

Data Start: 10/01/1959

Data End: 09/30/2004

Timestep: Hourly

Precip Scale: 1.000

Version Date: 2017/08/18

POC Thresholds

Low  Flow Threshold for POC1: 10 Percent of the 2 Year

High Flow Threshold for POC1: 10 Year
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Landuse Basin Data
Predeveloped Land Use

AREA 1
Bypass: No

GroundWater: No

Pervious Land Use acre
  C,NatVeg,Flat      2.93

 Pervious Total 2.93

Impervious Land Use acre

 Impervious Total 0

 Basin Total 2.93

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

AREA 1
Bypass: No

GroundWater: No

Pervious Land Use acre
  C,NatVeg,Flat      0.61

 Pervious Total 0.61

Impervious Land Use acre
 IMPERVIOUS-FLAT    2.32

 Impervious Total 2.32

 Basin Total 2.93

Element Flows To:
Surface Interflow Groundwater
Biofiltrat Surface 1 Biofiltrat Surface 1
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Biofiltration Basin 1
Bottom Length: 111.75 ft.
Bottom Width: 33.00 ft.
Material thickness of first layer: 1.5
Material type for first layer: Amended 5 in/hr
Material thickness of second layer: 2.5
Material type for second layer: GRAVEL 
Material thickness of third layer: 0
Material type for third layer: GRAVEL 
Underdrain used
Underdrain Diameter (feet): 1
Orifice Diameter (in.): 11.99
Offset (in.): 0
Flow Through Underdrain (ac-ft.): 75.364
Total Outflow (ac-ft.): 78.107
Percent Through Underdrain: 96.49
Discharge Structure
Riser Height: 0.5 ft.
Riser Diameter: 8 in.
Element Flows To:
Outlet 1 Outlet 2
StormTrap

              In Ground Planter Box Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.0847 0.0000 0.0000 0.0000
0.0532 0.0847 0.0019 0.0000 0.0000
0.1064 0.0847 0.0038 0.0000 0.0000
0.1596 0.0847 0.0057 0.0000 0.0000
0.2127 0.0847 0.0076 0.0000 0.0000
0.2659 0.0847 0.0095 0.0000 0.0000
0.3191 0.0847 0.0113 0.0000 0.0000
0.3723 0.0847 0.0132 0.0000 0.0000
0.4255 0.0847 0.0151 0.0000 0.0000
0.4787 0.0847 0.0170 0.0000 0.0000
0.5319 0.0847 0.0189 0.0000 0.0000
0.5851 0.0847 0.0208 0.0000 0.0000
0.6382 0.0847 0.0227 0.0000 0.0000
0.6914 0.0847 0.0246 0.0000 0.0000
0.7446 0.0847 0.0265 0.0000 0.0000
0.7978 0.0847 0.0284 0.0000 0.0000
0.8510 0.0847 0.0303 0.0000 0.0000
0.9042 0.0847 0.0321 0.0000 0.0000
0.9574 0.0847 0.0340 0.0000 0.0000
1.0105 0.0847 0.0359 0.0000 0.0000
1.0637 0.0847 0.0378 0.0000 0.0000
1.1169 0.0847 0.0397 0.0000 0.0000
1.1701 0.0847 0.0416 0.0000 0.0000
1.2233 0.0847 0.0435 0.0000 0.0000
1.2765 0.0847 0.0454 0.0000 0.0000
1.3297 0.0847 0.0473 0.0000 0.0000
1.3829 0.0847 0.0492 0.0000 0.0000
1.4360 0.0847 0.0511 0.0000 0.0000
1.4892 0.0847 0.0530 0.0000 0.0000
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1.5424 0.0847 0.0548 0.0000 0.0000
1.5956 0.0847 0.0567 0.0000 0.0000
1.6488 0.0847 0.0586 0.0000 0.0000
1.7020 0.0847 0.0604 0.0000 0.0000
1.7552 0.0847 0.0623 0.0000 0.0000
1.8084 0.0847 0.0642 0.0000 0.0000
1.8615 0.0847 0.0660 0.0000 0.0000
1.9147 0.0847 0.0679 0.0000 0.0000
1.9679 0.0847 0.0698 0.0000 0.0000
2.0211 0.0847 0.0716 0.0000 0.0000
2.0743 0.0847 0.0735 0.0000 0.0000
2.1275 0.0847 0.0754 0.0000 0.0000
2.1807 0.0847 0.0772 0.0000 0.0000
2.2338 0.0847 0.0791 0.0000 0.0000
2.2870 0.0847 0.0810 0.0000 0.0000
2.3402 0.0847 0.0829 0.0000 0.0000
2.3934 0.0847 0.0847 0.0000 0.0000
2.4466 0.0847 0.0866 0.0000 0.0000
2.4998 0.0847 0.0885 0.0000 0.0000
2.5530 0.0847 0.0903 0.0000 0.0000
2.6062 0.0847 0.0922 0.0000 0.0000
2.6593 0.0847 0.0941 0.0000 0.0000
2.7125 0.0847 0.0959 0.0000 0.0000
2.7657 0.0847 0.0978 0.0000 0.0000
2.8189 0.0847 0.0997 0.0000 0.0000
2.8721 0.0847 0.1015 0.0000 0.0000
2.9253 0.0847 0.1034 0.0000 0.0000
2.9785 0.0847 0.1053 0.0000 0.0000
3.0316 0.0847 0.1071 0.0000 0.0000
3.0848 0.0847 0.1090 0.0000 0.0000
3.1380 0.0847 0.1109 0.0000 0.0000
3.1912 0.0847 0.1127 0.0000 0.0000
3.2444 0.0847 0.1146 0.0000 0.0000
3.2976 0.0847 0.1165 0.0000 0.0000
3.3508 0.0847 0.1184 0.0000 0.0000
3.4040 0.0847 0.1202 0.0000 0.0000
3.4571 0.0847 0.1221 0.0000 0.0000
3.5103 0.0847 0.1240 0.0000 0.0000
3.5635 0.0847 0.1258 0.0000 0.0000
3.6167 0.0847 0.1277 0.0000 0.0000
3.6699 0.0847 0.1296 0.0000 0.0000
3.7231 0.0847 0.1314 0.0000 0.0000
3.7763 0.0847 0.1333 0.0000 0.0000
3.8295 0.0847 0.1352 0.0000 0.0000
3.8826 0.0847 0.1370 0.0000 0.0000
3.9358 0.0847 0.1389 0.0000 0.0000
3.9890 0.0847 0.1408 0.0000 0.0000
4.0000 0.0847 0.1412 0.0000 0.0000
              In Ground Planter Box Hydraulic Table

Stage(feet)Area(ac.)Volume(ac-ft.)Discharge(cfs)To Amended(cfs)Infilt(cfs)
4.0000 0.0847 0.1412 0.0000 0.4369   0.0000
4.0532 0.0847 0.1457 0.0000 0.4369   0.0000
4.1064 0.0847 0.1502 0.0000 0.4369   0.0000
4.1596 0.0847 0.1547 0.0000 0.4369   0.0000
4.2127 0.0847 0.1592 0.0008 0.4369   0.0000
4.2659 0.0847 0.1637 0.0019 0.4369   0.0000
4.3191 0.0847 0.1682 0.0037 0.4369   0.0000
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4.3723 0.0847 0.1727 0.0062 0.4369   0.0000
4.4255 0.0847 0.1772 0.0096 0.4369   0.0000
4.4787 0.0847 0.1817 0.0139 0.4369   0.0000
4.5319 0.0847 0.1862 0.0193 0.4369   0.0000
4.5851 0.0847 0.1907 0.0244 0.4369   0.0000
4.6382 0.0847 0.1952 0.0257 0.4369   0.0000
4.6914 0.0847 0.1997 0.0334 0.4369   0.0000
4.7446 0.0847 0.2042 0.0422 0.4369   0.0000
4.7978 0.0847 0.2087 0.0523 0.4369   0.0000
4.8400 0.0847 0.2123 0.0587 0.4369   0.0000
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Biofiltrat Surface 1
Element Flows To:
Outlet 1 Outlet 2
StormTrap Biofiltration Basin 1
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StormTrap
Width: 50 ft.
Length: 42.5 ft.
Depth: 3 ft.
Discharge Structure
Riser Height: 2.5 ft.
Riser Diameter: 12 in.
Element Flows To:
Outlet 1 Outlet 2

              Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.048 0.000 0.000 0.000
0.0333 0.048 0.001 0.000 0.000
0.0667 0.048 0.003 0.000 0.000
0.1000 0.048 0.004 0.000 0.000
0.1333 0.048 0.006 0.000 0.000
0.1667 0.048 0.008 0.000 0.000
0.2000 0.048 0.009 0.000 0.000
0.2333 0.048 0.011 0.000 0.000
0.2667 0.048 0.013 0.000 0.000
0.3000 0.048 0.014 0.000 0.000
0.3333 0.048 0.016 0.000 0.000
0.3667 0.048 0.017 0.000 0.000
0.4000 0.048 0.019 0.000 0.000
0.4333 0.048 0.021 0.000 0.000
0.4667 0.048 0.022 0.000 0.000
0.5000 0.048 0.024 0.000 0.000
0.5333 0.048 0.026 0.000 0.000
0.5667 0.048 0.027 0.000 0.000
0.6000 0.048 0.029 0.000 0.000
0.6333 0.048 0.030 0.000 0.000
0.6667 0.048 0.032 0.000 0.000
0.7000 0.048 0.034 0.000 0.000
0.7333 0.048 0.035 0.000 0.000
0.7667 0.048 0.037 0.000 0.000
0.8000 0.048 0.039 0.000 0.000
0.8333 0.048 0.040 0.000 0.000
0.8667 0.048 0.042 0.000 0.000
0.9000 0.048 0.043 0.000 0.000
0.9333 0.048 0.045 0.000 0.000
0.9667 0.048 0.047 0.000 0.000
1.0000 0.048 0.048 0.000 0.000
1.0333 0.048 0.050 0.000 0.000
1.0667 0.048 0.052 0.000 0.000
1.1000 0.048 0.053 0.000 0.000
1.1333 0.048 0.055 0.000 0.000
1.1667 0.048 0.056 0.000 0.000
1.2000 0.048 0.058 0.000 0.000
1.2333 0.048 0.060 0.000 0.000
1.2667 0.048 0.061 0.000 0.000
1.3000 0.048 0.063 0.000 0.000
1.3333 0.048 0.065 0.000 0.000
1.3667 0.048 0.066 0.000 0.000
1.4000 0.048 0.068 0.000 0.000
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1.4333 0.048 0.069 0.000 0.000
1.4667 0.048 0.071 0.000 0.000
1.5000 0.048 0.073 0.000 0.000
1.5333 0.048 0.074 0.000 0.000
1.5667 0.048 0.076 0.000 0.000
1.6000 0.048 0.078 0.000 0.000
1.6333 0.048 0.079 0.000 0.000
1.6667 0.048 0.081 0.000 0.000
1.7000 0.048 0.082 0.000 0.000
1.7333 0.048 0.084 0.000 0.000
1.7667 0.048 0.086 0.000 0.000
1.8000 0.048 0.087 0.000 0.000
1.8333 0.048 0.089 0.000 0.000
1.8667 0.048 0.091 0.000 0.000
1.9000 0.048 0.092 0.000 0.000
1.9333 0.048 0.094 0.000 0.000
1.9667 0.048 0.095 0.000 0.000
2.0000 0.048 0.097 0.000 0.000
2.0333 0.048 0.099 0.000 0.000
2.0667 0.048 0.100 0.000 0.000
2.1000 0.048 0.102 0.000 0.000
2.1333 0.048 0.104 0.000 0.000
2.1667 0.048 0.105 0.000 0.000
2.2000 0.048 0.107 0.000 0.000
2.2333 0.048 0.108 0.000 0.000
2.2667 0.048 0.110 0.000 0.000
2.3000 0.048 0.112 0.000 0.000
2.3333 0.048 0.113 0.000 0.000
2.3667 0.048 0.115 0.000 0.000
2.4000 0.048 0.117 0.000 0.000
2.4333 0.048 0.118 0.000 0.000
2.4667 0.048 0.120 0.000 0.000
2.5000 0.048 0.122 0.000 0.000
2.5333 0.048 0.123 0.064 0.000
2.5667 0.048 0.125 0.182 0.000
2.6000 0.048 0.126 0.333 0.000
2.6333 0.048 0.128 0.509 0.000
2.6667 0.048 0.130 0.703 0.000
2.7000 0.048 0.131 0.907 0.000
2.7333 0.048 0.133 1.115 0.000
2.7667 0.048 0.135 1.318 0.000
2.8000 0.048 0.136 1.509 0.000
2.8333 0.048 0.138 1.683 0.000
2.8667 0.048 0.139 1.834 0.000
2.9000 0.048 0.141 1.960 0.000
2.9333 0.048 0.143 2.060 0.000
2.9667 0.048 0.144 2.138 0.000
3.0000 0.048 0.146 2.203 0.000
3.0333 0.048 0.148 2.300 0.000
3.0667 0.000 0.000 2.371 0.000
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Analysis Results
POC 1
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1959 10 01        END    2004 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   OCEAN HILLS ALF.wdm
MESSU      25   MitOCEAN HILLS ALF.MES
           27   MitOCEAN HILLS ALF.L61
           28   MitOCEAN HILLS ALF.L62
           30   POCOCEAN HILLS ALF1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:60
      PERLND      19
      IMPLND       1
      RCHRES       1
      RCHRES       2
      RCHRES       3
      COPY         1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Trapezoidal Pond  1         MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   19      C,NatVeg,Flat          1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   19         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
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    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   19         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   19         0    1    1    1    0    0    0    0    1    1    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   19              0       4.8      0.05       200      0.05       2.5     0.915
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   19              0         0         2         2         0      0.05      0.05
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   19              0       0.6       0.2       1.5       0.7         0
  END PWAT-PARM4
  MON-LZETPARM
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   19       0.4  0.4  0.4  0.4  0.6  0.6  0.6  0.6  0.6  0.4  0.4  0.4
  END MON-LZETPARM
  MON-INTERCEP
    <PLS >      PWATER input info: Part 3         ***
    # -  #  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC  ***
   19       0.1  0.1  0.1  0.1 0.06 0.06 0.06 0.06 0.06  0.1  0.1  0.1
  END MON-INTERCEP

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   19              0         0      0.01         0       0.4      0.01         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      IMPERVIOUS-FLAT        1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
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    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    1         0    0    0    0    1    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            100      0.05      0.05       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
AREA 1***
PERLND  19                        0.72     RCHRES   1      2
PERLND  19                        0.72     RCHRES   1      3
IMPLND   1                        2.21     RCHRES   1      5

******Routing******
RCHRES   2                           1     RCHRES   3      6
RCHRES   2                                 COPY     1     16
RCHRES   1                           1     RCHRES   3      7
RCHRES   1                                 COPY     1     17
RCHRES   1                           1     RCHRES   2      8
RCHRES   3                           1     COPY   501     16
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   12.1        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Biofiltrat Surfa-020    3    1    1    1   28    0    1
    2     Biofiltration Ba-019    1    1    1    1   28    0    1
    3     Trapezoidal Pond-040    1    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
    2         1    0    0    0    0    0    0    0    0    0    
    3         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY
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  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
    2         4    0    0    0    0    0    0    0    0    0    1    9    
    3         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  5  6  0  0       0  0  0  0  0       2  2  2  2  2
    2        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
    3        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
    2              2      0.02       0.0       0.0       0.5       0.0
    3              3      0.02       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  5.0  6.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    2            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
    3            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      2
   67    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.084659  0.000000  0.000000  
  0.053187  0.084659  0.001891  0.000000  
  0.106374  0.084659  0.003782  0.000000  
  0.159560  0.084659  0.005673  0.000000  
  0.212747  0.084659  0.007565  0.000822  
  0.265934  0.084659  0.009456  0.001921  
  0.319121  0.084659  0.011347  0.003682  
  0.372308  0.084659  0.013238  0.006211  
  0.425495  0.084659  0.015129  0.009601  
  0.478681  0.084659  0.017020  0.013937  
  0.531868  0.084659  0.018912  0.019294  
  0.585055  0.084659  0.020803  0.025744  
  0.638242  0.084659  0.022694  0.033354  
  0.691429  0.084659  0.024585  0.042186  
  0.744615  0.084659  0.026476  0.042325  
  0.797802  0.084659  0.028367  0.052301  
  0.850989  0.084659  0.030258  0.063756  
  0.904176  0.084659  0.032150  0.076605  
  0.957363  0.084659  0.034041  0.090902  
  1.010549  0.084659  0.035932  0.101883  
  1.063736  0.084659  0.037823  0.106696  
  1.116923  0.084659  0.039714  0.124038  
  1.170110  0.084659  0.041605  0.142973  
  1.223297  0.084659  0.043497  0.163549  
  1.276484  0.084659  0.045388  0.185810  
  1.329670  0.084659  0.047279  0.194588  



OCEAN HILLS ALF 10/25/2018 8:51:24 AM Page 21

  1.382857  0.084659  0.049170  0.209799  
  1.436044  0.084659  0.051061  0.235558  
  1.489231  0.084659  0.052952  0.263127  
  1.542418  0.084659  0.054821  0.292545  
  1.595604  0.084659  0.056690  0.323848  
  1.648791  0.084659  0.058558  0.325100  
  1.701978  0.084659  0.060427  0.357069  
  1.755165  0.084659  0.062296  0.392232  
  1.808352  0.084659  0.064164  0.429298  
  1.861538  0.084659  0.066033  0.436905  
  1.914725  0.084659  0.067901  0.436905  
  1.967912  0.084659  0.069770  0.436905  
  2.021099  0.084659  0.071639  0.436905  
  2.074286  0.084659  0.073507  0.436905  
  2.127473  0.084659  0.075376  0.436905  
  2.180659  0.084659  0.077245  0.436905  
  2.233846  0.084659  0.079113  0.436905  
  2.287033  0.084659  0.080982  0.436905  
  2.340220  0.084659  0.082851  0.436905  
  2.393407  0.084659  0.084719  0.436905  
  2.446593  0.084659  0.086588  0.436905  
  2.499780  0.084659  0.088456  0.436905  
  2.552967  0.084659  0.090325  0.436905  
  2.606154  0.084659  0.092194  0.436905  
  2.659341  0.084659  0.094062  0.436905  
  2.712527  0.084659  0.095931  0.436905  
  2.765714  0.084659  0.097800  0.436905  
  2.818901  0.084659  0.099668  0.436905  
  2.872088  0.084659  0.101537  0.436905  
  2.925275  0.084659  0.103406  0.436905  
  2.978462  0.084659  0.105274  0.436905  
  3.031648  0.084659  0.107143  0.436905  
  3.084835  0.084659  0.109012  0.436905  
  3.138022  0.084659  0.110880  0.436905  
  3.191209  0.084659  0.112749  0.436905  
  3.244396  0.084659  0.114617  0.436905  
  3.297582  0.084659  0.116486  0.436905  
  3.350769  0.084659  0.118355  0.436905  
  3.403956  0.084659  0.120223  0.436905  
  3.457143  0.084659  0.122092  0.436905  
  3.500000  0.084659  0.247195  0.436905  
  END FTABLE  2
  FTABLE      1
   27    6
     Depth      Area    Volume  Outflow1  Outflow2  outflow 3 Velocity  Travel 
Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)     (cfs)   (ft/sec)    
(Minutes)***
  0.000000  0.084659  0.000000  0.000000  0.000000  0.000000  
  0.053187  0.084659  0.004503  0.000000  0.436905  0.000000  
  0.106374  0.084659  0.009005  0.000000  0.436905  0.000000  
  0.159560  0.084659  0.013508  0.000000  0.436905  0.000000  
  0.212747  0.084659  0.018011  0.000000  0.436905  0.000000  
  0.265934  0.084659  0.022514  0.000000  0.436905  0.000000  
  0.319121  0.084659  0.027016  0.000000  0.436905  0.000000  
  0.372308  0.084659  0.031519  0.000000  0.436905  0.000000  
  0.425495  0.084659  0.036022  0.000000  0.436905  0.000000  
  0.478681  0.084659  0.040525  0.000000  0.436905  0.000000  
  0.531868  0.084659  0.045027  0.000000  0.436905  0.000000  
  0.585055  0.084659  0.049530  0.000000  0.436905  0.000000  
  0.638242  0.084659  0.054033  0.000000  0.436905  0.000000  
  0.691429  0.084659  0.058536  0.000000  0.436905  0.000000  
  0.744615  0.084659  0.063038  0.000000  0.436905  0.000000  
  0.797802  0.084659  0.067541  0.000000  0.436905  0.000000  
  0.850989  0.084659  0.072044  0.000000  0.436905  0.000000  
  0.904176  0.084659  0.076547  0.000000  0.436905  0.000000  
  0.957363  0.084659  0.081049  0.000000  0.436905  0.000000  
  1.010549  0.084659  0.085552  0.011502  0.436905  0.000000  
  1.063736  0.084659  0.090055  0.170387  0.436905  0.000000  
  1.116923  0.084659  0.094558  0.420304  0.436905  0.000000  
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  1.170110  0.084659  0.099060  0.724168  0.436905  0.000000  
  1.223297  0.084659  0.103563  1.052716  0.436905  0.000000  
  1.276484  0.084659  0.108066  1.375999  0.436905  0.000000  
  1.329670  0.084659  0.112569  1.665407  0.436905  0.000000  
  1.340000  0.084659  0.113443  1.898756  0.436905  0.000000  
  END FTABLE  1
  FTABLE      3
   91    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.039027  0.000000  0.000000  
  0.066667  0.039745  0.002626  0.002819  
  0.133333  0.040466  0.005299  0.003986  
  0.200000  0.041190  0.008021  0.004882  
  0.266667  0.041918  0.010791  0.005638  
  0.333333  0.042649  0.013610  0.006303  
  0.400000  0.043383  0.016478  0.006905  
  0.466667  0.044120  0.019395  0.007458  
  0.533333  0.044861  0.022361  0.007973  
  0.600000  0.045605  0.025376  0.008457  
  0.666667  0.046352  0.028442  0.008914  
  0.733333  0.047103  0.031557  0.009349  
  0.800000  0.047857  0.034722  0.009765  
  0.866667  0.048614  0.037938  0.010164  
  0.933333  0.049374  0.041204  0.010547  
  1.000000  0.050138  0.044521  0.010917  
  1.066667  0.050905  0.047889  0.011275  
  1.133333  0.051675  0.051309  0.011623  
  1.200000  0.052448  0.054779  0.011959  
  1.266667  0.053225  0.058302  0.012287  
  1.333333  0.054005  0.061876  0.012606  
  1.400000  0.054788  0.065503  0.012918  
  1.466667  0.055574  0.069181  0.013222  
  1.533333  0.056364  0.072913  0.013519  
  1.600000  0.057157  0.076697  0.013810  
  1.666667  0.057953  0.080534  0.014094  
  1.733333  0.058753  0.084424  0.014373  
  1.800000  0.059556  0.088367  0.014647  
  1.866667  0.060362  0.092365  0.014916  
  1.933333  0.061171  0.096416  0.015180  
  2.000000  0.061983  0.100521  0.015440  
  2.066667  0.062799  0.104680  0.015695  
  2.133333  0.063618  0.108894  0.015946  
  2.200000  0.064441  0.113163  0.016193  
  2.266667  0.065266  0.117486  0.016437  
  2.333333  0.066095  0.121865  0.016677  
  2.400000  0.066927  0.126299  0.016913  
  2.466667  0.067763  0.130789  0.017147  
  2.533333  0.068602  0.135334  0.017377  
  2.600000  0.069444  0.139936  0.017604  
  2.666667  0.070289  0.144594  0.017828  
  2.733333  0.071137  0.149308  0.018050  
  2.800000  0.071989  0.154079  0.018268  
  2.866667  0.072844  0.158907  0.018485  
  2.933333  0.073702  0.163791  0.018698  
  3.000000  0.074564  0.168734  0.018910  
  3.066667  0.075429  0.173733  0.019119  
  3.133333  0.076297  0.178791  0.019325  
  3.200000  0.077168  0.183906  0.019530  
  3.266667  0.078043  0.189080  0.019732  
  3.333333  0.078921  0.194312  0.019932  
  3.400000  0.079802  0.199603  0.020131  
  3.466667  0.080686  0.204952  0.020327  
  3.533333  0.081574  0.210361  0.020522  
  3.600000  0.082465  0.215829  0.020714  
  3.666667  0.083359  0.221357  0.020905  
  3.733333  0.084256  0.226944  0.021094  
  3.800000  0.085157  0.232591  0.021282  
  3.866667  0.086061  0.238298  0.021468  
  3.933333  0.086968  0.244066  0.021652  
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  4.000000  0.087879  0.249894  0.021835  
  4.066667  0.088793  0.255783  0.022016  
  4.133333  0.089710  0.261733  0.022196  
  4.200000  0.090630  0.267744  0.022374  
  4.266667  0.091554  0.273817  0.022551  
  4.333333  0.092480  0.279952  0.022726  
  4.400000  0.093410  0.286148  0.022901  
  4.466667  0.094344  0.292406  0.023073  
  4.533333  0.095280  0.298727  0.023245  
  4.600000  0.096220  0.305111  0.023415  
  4.666667  0.097164  0.311557  0.023584  
  4.733333  0.098110  0.318066  0.023752  
  4.800000  0.099060  0.324638  0.189825  
  4.866667  0.100013  0.331274  0.617309  
  4.933333  0.100969  0.337973  1.193856  
  5.000000  0.101928  0.344737  1.887635  
  5.066667  0.102891  0.351564  2.709885  
  5.133333  0.103857  0.358456  4.211733  
  5.200000  0.104826  0.365412  6.154608  
  5.266667  0.105799  0.372432  8.451960  
  5.333333  0.106775  0.379518  11.05141  
  5.400000  0.107754  0.386669  13.91454  
  5.466667  0.108736  0.393886  17.00956  
  5.533333  0.109722  0.401168  20.30791  
  5.600000  0.110711  0.408515  23.78249  
  5.666667  0.111703  0.415929  27.40666  
  5.733333  0.112698  0.423409  31.15373  
  5.800000  0.113697  0.430956  34.99665  
  5.866667  0.114699  0.438569  38.90795  
  5.933333  0.115704  0.446249  42.85977  
  6.000000  0.116713  0.453996  46.82399  
  END FTABLE  3
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP
WDM      2 PREC     ENGL    1              RCHRES   1     EXTNL  PREC
WDM      2 PREC     ENGL    1              RCHRES   3     EXTNL  PREC
WDM      1 EVAP     ENGL    0.5            RCHRES   1     EXTNL  POTEV
WDM      1 EVAP     ENGL    0.7            RCHRES   2     EXTNL  POTEV
WDM      1 EVAP     ENGL    1              RCHRES   3     EXTNL  POTEV

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
RCHRES   3 HYDR   RO     1 1        1      WDM   1016 FLOW     ENGL      REPL
RCHRES   3 HYDR   STAGE  1 1        1      WDM   1017 STAG     ENGL      REPL
COPY     1 OUTPUT MEAN   1 1     12.1      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     12.1      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
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IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK        6
RCHRES     ROFLOW                          RCHRES         INFLOW 
  END MASS-LINK    6

  MASS-LINK        7
RCHRES     OFLOW  OVOL   1                 RCHRES         INFLOW IVOL
  END MASS-LINK    7

  MASS-LINK        8
RCHRES     OFLOW  OVOL   2                 RCHRES         INFLOW IVOL
  END MASS-LINK    8

  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

  MASS-LINK       17
RCHRES     OFLOW  OVOL   1                 COPY           INPUT  MEAN
  END MASS-LINK   17

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File

ERROR/WARNING ID:   238   1

The continuity error reported below is greater than 1 part in 1000 and is
therefore considered high.

Did you specify any "special actions"?  If so, they could account for it.

Relevant data are:
DATE/TIME: 1962/ 6/30 24: 0

RCHRES :    1

RELERR       STORS        STOR       MATIN      MATDIF
-0.04483     0.00000  0.0000E+00     0.00000  1.3808E-12

Where:

RELERR is the relative error (ERROR/REFVAL).
ERROR  is (STOR-STORS) - MATDIF.
REFVAL is the reference value (STORS+MATIN).
STOR   is the storage of material in the processing unit (land-segment or
reach/reservior) at the end of the present interval.
STORS  is the storage of material in the pu at the start of the present
printout reporting period.
MATIN  is the total inflow of material to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflow-outflow) of material to the pu during the
present printout reporting period.

ERROR/WARNING ID:   341   6

DATE/TIME: 1979/ 1/15 14: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
27 4.9035E+03 4941.6     5234.5

ERROR/WARNING ID:   341   5

DATE/TIME: 1979/ 1/15 14: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 7375.5     -6.413E+04    8.6946  8.6946E+00      2

ERROR/WARNING ID:   341   6

DATE/TIME: 1983/10/ 1  2: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
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in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
27 4.9035E+03 4941.6     5101.6

ERROR/WARNING ID:   341   5

DATE/TIME: 1983/10/ 1  2: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 7375.5     -3.837E+04    5.2029  5.2029E+00      2

ERROR/WARNING ID:   341   6

DATE/TIME: 1995/ 1/ 4 21: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
27 4.9035E+03 4941.6     4966.3

ERROR/WARNING ID:   341   5

DATE/TIME: 1995/ 1/ 4 21: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 7375.5     -1.216E+04    1.6491  1.6491E+00      2

ERROR/WARNING ID:   341   6

DATE/TIME: 2003/ 4/14 17: 0

RCHRES:     1

The volume of water in this reach/mixed reservoir is greater than the value
in the "volume" column of the last row of RCHTAB().  To continue the
simulation the table has been extrapolated, based on information contained
in the last two rows.  This will usually result in some loss of accuracy.
If depth is being calculated it will also cause an error condition.
Relevant data are:

NROWS         V1         V2        VOL
27 4.9035E+03 4941.6     5042.0
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ERROR/WARNING ID:   341   5

DATE/TIME: 2003/ 4/14 17: 0

RCHRES:     1

Calculation of relative depth, using Newton's method of successive
approximations, converged to an invalid value (not in range 0.0 to 1.0).
Probably ftable was extrapolated.  If extrapolation was small, no problem.
Remedy; extend ftable.  Relevant data are:

A          B          C      RDEP1      RDEP2  COUNT
0.0000E+00 7375.5     -2.682E+04    3.6365  3.6365E+00      2
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2018; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Placeholder – 6.2.1 Verification of GLUs Onsite (if applicable) 

Replace placeholder with required calculations/documentation. 

Leave placeholder intact if not applicable. 

☐Not Applicable 
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Downstream Systems Sensitivity to Course 
Sediment 

Form I-10 

When it has been determined that potential critical coarse sediment yield areas exist within the 
project site, the next step is to determine whether downstream systems would be sensitive to 
reduction of coarse sediment yield from the project site. Use this form to document the evaluation 
of downstream systems requirements for preservation of coarse sediment supply. 
Project Name: 
Project Tracking Number / Permit Application Number: 

1 Will the project discharge runoff to a hardened 
MS4 system (pipe or lined channel) or an un-
lined channel? 

 Hardened MS4 system 
 

Go to 2 

■ Un-lined channel 
 

Go to 4 

2 Will the hardened MS4 system convey sediment 
(e.g., a concrete-lined channel with steep slope 
and cleansing velocity) or sink sediment (e.g., 
flat slopes, constrictions, treatment BMPs, or 
ponds with restricted outlets within the system 
will trap sediment and not allow conveyance of 
coarse sediment from the project site to an un-
lined system). 

 Convey 
 

Go to 3 

 Sink 
 

Go to 7 

3 What kind of receiving water will the hardened 
MS4 system convey the sediment to? 

 Un-lined channel 
 

Go to 4 

 Lake 
 Reservoir 
 Bay 
 

Go to 7 

 Lagoon 
 Ocean 
 

Go to 6 

4 Is the un-lined channel impacted by deposition 
of sediment? This condition must be 
documented by the local agency. 

 Yes 
 

Go to 7 

■ No 
 

Go to 5 
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Form I-10 Page 2 of 2 
5 End – Preserve coarse sediment supply to protect un-lined channels from accelerated erosion 

due to reduction of coarse sediment yield from the project site unless further investigation 
determines the sediment is not critical to the receiving stream. Sediment that is critical to 
receiving streams is the sediment that is a significant source of bed material to the receiving 
stream (bed sediment supply) (see Section 6.2.3 and Appendix H.2 of the manual). 

6 End – Provide management measures for preservation of coarse sediment supply (protect 
beach sand supply). 

7 End – Downstream system does not warrant preservation of coarse sediment supply, no 
measures for protection of critical coarse sediment yield areas onsite are necessary. Use the 
space below to describe the basis for this finding for the project. 
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Placeholder – 6.2.3 Additional Analysis of Potential Critical Coarse Sediment Yield Areas 
Onsite (Optional) 

Replace placeholder with required calculations/documentation. 

Leave placeholder intact if not applicable. 

Not Applicable 
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Placeholder – 6.3.4 Geomorphic Assessment of Receiving Channels (Optional) 

Replace placeholder with required calculations/documentation. 

Leave placeholder intact if not applicable. 

Not Applicable 
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Placeholder - Flow Control Facility Design and Structural BMP Drawdown Calculations 

Replace placeholder with required calculations/documentation. 

See Chapter 6 and Appendix G of the BMP Design Manual  



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

RISER

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 0.83 ft 0.010 for PVC
r = 0.42 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 0.54 ft2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft
R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 100.00% = 1.000 ft/ft
n = 0.010

Qpipe = 28.26 cfs

For Riser Q100 = 18.41 cfs

Qpipe > Q100 Therefore, OK.
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Priority Development Project - Storm Water Mitigation Plan 

Section 12 

Placeholder – Vector Control Plan (required when structural BMPs will drain in 96 hours) 

Replace placeholder with required documentation. 

Leave placeholder intact if not applicable. 

Not Applicable 
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Priority Development Project - Storm Water Mitigation Plan 

Section 13 

ATTACHMENT 3 
STRUCTURAL BMP MAINTENANCE INFORMATION 

This is the cover sheet for Attachment 3. 
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Priority Development Project - Storm Water Mitigation Plan 

Section 13 

Indicate which Items are Included: 

Attachment 
Sequence 

Contents Checklist 

Attachment 3a Structural BMP Maintenance 
Thresholds and Actions (Required) 

 

☒Included 
 

See Structural BMP Maintenance 
Information Checklist. 

Attachment 3b Draft Maintenance Agreement (when 
applicable) 

☐Included 
☒Not Applicable 
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Section 13 

Use this checklist to ensure the required information has been included in the Structural 
BMP Maintenance Information Attachment: 

Preliminary Design / Planning / CEQA level submittal: 

 Attachment 3a must identify: 

☐Typical maintenance indicators and actions for proposed structural BMP(s) based on Section 

7.7 of the BMP Design Manual 

 Attachment 3b is not required for preliminary design / planning / CEQA level submittal. 

 

Final Design level submittal: 

Attachment 3a must identify: 

☐Specific maintenance indicators and actions for proposed structural BMP(s). This shall be 

based on Section 7.7 of the BMP Design Manual and enhanced to reflect actual proposed 
components of the structural BMP(s) 
☐How to access the structural BMP(s) to inspect and perform maintenance 

☐Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the structural 
BMP and compare to maintenance thresholds) 
☐Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☐Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of 

reference (e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect to a 
fixed benchmark within the BMP) 
☐Recommended equipment to perform maintenance 

☐When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 
Attachment 3b: For private entity operation and maintenance, Attachment 3b shall include a 
draft maintenance agreement in the local jurisdiction's standard format (PDP applicant to 
contact the City Engineer to obtain the current maintenance agreement forms). 
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Placeholder – Structural BMP Maintenance Information 

Replace placeholder with required documentation. 



Chapter 7: Long Term Operation and Maintenance 

Vegetation requirements including plant type, coverage, and minimum height when applicable 
shall be provided on the structural BMP and/or landscaping plans as appropriate or as required 
by the City Engineer. 

Signage indicating the location and boundary of the structural BMP is recommended. 

When designing a structural BMP, the engineer should review the typical structural BMP 
maintenance actions listed in Section 7.7 to determine the potential maintenance equipment and 
access needs.

When selecting permanent structural BMPs for a project, the engineer and project owner should 
consider the long term cost of maintenance and what type of maintenance contracts a future 
property owner, homeowners association or property owners association will need to manage. The 
types of materials used (e.g. proprietary vs. non-proprietary parts), equipment used (e.g. landscape 
equipment vs. vactor truck), actions/labor expected in the maintenance process and required 
qualifications of maintenance personnel (e.g. confined space entry) affect the cost of long term 
O&M of the structural BMPs presented in the manual.  

7.7 Maintenance Indicators and Actions for 
Structural BMPs

This Section presents typical maintenance indicators and expected maintenance actions 
(routine and corrective) for typical structural BMPs.  

There are many different variations of structural BMPs, and structural BMPs may include multiple 
components. For the purpose of maintenance, the structural BMPs have been grouped into four 
categories based on common maintenance requirements: 

Vegetated infiltration or filtration BMPs 

Non-vegetated infiltration BMPs

Non-vegetated filtration BMPs

Detention BMPs 

The project civil engineer is responsible for determining which categories are applicable based on 
the components of the structural BMP, and identifying the applicable maintenance indicators from 
within the category. Maintenance indicators and actions shall be shown on the construction plans 
and in the project-specific O&M Plan.  

During inspection, the inspector checks the maintenance indicators. If one or more thresholds are 
met or exceeded, maintenance must be performed to ensure the structural BMP will function as 
designed during the next storm event. 

7.7.1 Maintenance of Vegetated Infiltration or Filtration BMPs

"Vegetated infiltration or filtration BMPs" are BMPs that include vegetation as a component of the 
BMP. Applicable Fact Sheets may include INF-2 (bioretention), PR-1 (biofiltration with partial 
retention), BF-1 (biofiltration) or FT-1 (vegetated swale). The vegetated BMP may or may not 
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Chapter 7: Long Term Operation and Maintenance 

include amended soils, subsurface gravel layer, underdrain, and/or impermeable liner. The project 
civil engineer is responsible for determining which maintenance indicators and actions shown below 
are applicable based on the components of the structural BMP. 

7.7.2 Maintenance of Non-Vegetated Infiltration BMPs

"Non-vegetated infiltration BMPs" are BMPs that store storm water runoff until it infiltrates into 
the ground, and do not include vegetation as a component of the BMP (refer to the "vegetated 
BMPs" category for infiltration BMPs that include vegetation). Non-vegetated infiltration BMPs 
generally include non-vegetated infiltration trenches and infiltration basins, dry wells, underground 
infiltration galleries, and permeable pavement with underground infiltration gallery. Applicable Fact 
Sheets may include INF-1 (infiltration basin) or INF-3 (permeable pavement). The non-vegetated 
infiltration BMP may or may not include a pre-treatment device, and may or may not include above-
ground storage of runoff. The project civil engineer is responsible for determining which 
maintenance indicators and actions shown below are applicable based on the components of the 
structural BMP.

 

TABLE 7-2. Maintenance Indicators and Actions for Vegetated BMPs 

Typical Maintenance 
Indicator(s) for Vegetated BMPs Maintenance Actions

Accumulation of sediment, litter, or 
debris 

Remove and properly dispose of accumulated materials, without 
damage to the vegetation.

Poor vegetation establishment Re-seed, re-plant, or re-establish vegetation per original plans.

Overgrown vegetation Mow or trim as appropriate, but not less than the design height of 
the vegetation per original plans when applicable (e.g. a vegetated 
swale may require a minimum vegetation height). 

Erosion due to concentrated irrigation 
flow 

Repair/re-seed/re-plant eroded areas and adjust the irrigation 
system.

Erosion due to concentrated storm 
water runoff flow 

Repair/re-seed/re-plant eroded areas, and make appropriate 
corrective measures such as adding erosion control blankets, 
adding stone at flow entry points, or minor re-grading to restore 
proper drainage according to the original plan. If the issue is not 
corrected by restoring the BMP to the original plan and grade, the 
City Engineer shall be contacted prior to any additional repairs or 
reconstruction.

Standing water in vegetated swales Make appropriate corrective measures such as adjusting irrigation 
system, removing obstructions of debris or invasive vegetation, 
loosening or replacing top soil to allow for better infiltration, or 
minor re-grading for proper drainage. If the issue is not corrected 
by restoring the BMP to the original plan and grade, the City 
Engineer shall be contacted prior to any additional repairs or 
reconstruction.
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Chapter 7: Long Term Operation and Maintenance 

Typical Maintenance 
Indicator(s) for Vegetated BMPs

Maintenance Actions

Standing water in bioretention, 
biofiltration with partial retention, or 
biofiltration areas, or flow-through 
planter boxes for longer than 96 hours 
following a storm event*

Make appropriate corrective measures such as adjusting irrigation 
system, removing obstructions of debris or invasive vegetation, 
clearing underdrains (where applicable), or repairing/replacing 
clogged or compacted soils.

Obstructed inlet or outlet structure Clear obstructions.

Damage to structural components such 
as weirs, inlet or outlet structures 

Repair or replace as applicable. 

*These BMPs typically include a surface ponding layer as part of their function which may take 96 hours to 
drain following a storm event. 
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Chapter 7: Long Term Operation and Maintenance 

TABLE 7-3. Maintenance Indicators and Actions for Non-Vegetated Infiltration BMPs 

Typical Maintenance Indicator(s) 
for Non-Vegetated Infiltration 

BMPs 
Maintenance Actions

Accumulation of sediment, litter, or 
debris in infiltration basin, pre-
treatment device, or on permeable 
pavement surface

Remove and properly dispose accumulated materials. 

Standing water in infiltration basin 
without subsurface infiltration gallery 
for longer than 96 hours following a 
storm event 

Remove and replace clogged surface soils.

Standing water in subsurface 
infiltration gallery for longer than 96 
hours following a storm event

This condition requires investigation of why infiltration is not 
occurring. If feasible, corrective action shall be taken to restore 
infiltration (e.g. flush fine sediment or remove and replace 
clogged soils). BMP may require retrofit if infiltration cannot be 
restored. If retrofit is necessary, the City Engineer shall be 
contacted prior to any repairs or reconstruction.

Standing water in permeable paving 
area

Flush fine sediment from paving and subsurface gravel. Provide 
routine vacuuming of permeable paving areas to prevent clogging.

Damage to permeable paving surface Repair or replace damaged surface as appropriate. 

Note: When inspection or maintenance indicates sediment is accumulating in an infiltration BMP, 
the DMA draining to the infiltration BMP should be examined to determine the source of the 
sediment, and corrective measures should be made as applicable to minimize the sediment supply. 

7.7.3 Maintenance of Non-Vegetated Filtration BMPs

"Non-vegetated filtration BMPs" include media filters (FT-2) and sand filters (FT-3). These BMPs 
function by passing runoff through the media to remove pollutants. The project civil engineer is 
responsible for determining which maintenance indicators and actions shown below are applicable 
based on the components of the structural BMP. 

TABLE 7-4. Maintenance Indicators and Actions for Filtration BMPs 

Typical Maintenance Indicator(s) for 
Filtration BMPs

Maintenance Actions

Accumulation of sediment, litter, or 
debris Remove and properly dispose accumulated materials. 

Obstructed inlet or outlet structure Clear obstructions. 

Clogged filter media Remove and properly dispose filter media, and replace with 
fresh media.

Damage to components of the filtration 
system Repair or replace as applicable. 

Note: For proprietary media filters, refer to the manufacturer's maintenance guide.
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Chapter 7: Long Term Operation and Maintenance 

7.7.4 Maintenance of Detention BMPs 

"Detention BMPs" includes basins, cisterns, vaults, and underground galleries that are primarily 
designed to store runoff for controlled release to downstream systems. For the purpose of the 
maintenance discussion, this category does not include an infiltration component (refer to 
"vegetated infiltration or filtration BMPs" or "non-vegetated infiltration BMPs" above). Applicable 
Fact Sheets may include HU-1 (cistern) or FT-4 (extended detention basin). There are many possible 
configurations of above ground and underground detention BMPs, including both proprietary and 
non-proprietary systems. The project civil engineer is responsible for determining which 
maintenance indicators and actions shown below are applicable based on the components of the 
structural BMP.

TABLE 7-5. Maintenance Indicators and Actions for Detention BMPs 

Typical Maintenance Indicator(s) 
for Detention Basins Maintenance Actions

Poor vegetation establishment Re-seed, re-establish vegetation.

Overgrown vegetation Mow or trim as appropriate.

Erosion due to concentrated irrigation 
flow 

Repair/re-seed/re-plant eroded areas and adjust the irrigation 
system.

Erosion due to concentrated storm 
water runoff flow 

Repair/re-seed/re-plant eroded areas and make appropriate 
corrective measures such as adding erosion control blankets, 
adding stone at flow entry points, or re-grading where necessary.

Accumulation of sediment, litter, or 
debris Remove and properly dispose of accumulated materials. 

Standing water 
Make appropriate corrective measures such as adjusting irrigation 
system, removing obstructions of debris or invasive vegetation, or 
minor re-grading for proper drainage.  

Obstructed inlet or outlet structure Clear obstructions. 

Damage to structural components 
such as weirs, inlet or outlet structures Repair or replace as applicable. 
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ATTACHMENT 4 
Copy of Plan Sheets Showing Permanent Storm Water BMPs 

This is the cover sheet for Attachment 4. 
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Section 14 

Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

☐Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 

☐The grading and drainage design shown on the plans must be consistent with the delineation 

of DMAs shown on the DMA exhibit 
☐Details and specifications for construction of structural BMP(s) 

☐Signage indicating the location and boundary of structural BMP(s) as required by the City 

Engineer 
☐How to access the structural BMP(s) to inspect and perform maintenance 

☐Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the structural 
BMP and compare to maintenance thresholds) 
☐Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☐Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of 

reference (e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect to a 
fixed benchmark within the BMP) 
☐Recommended equipment to perform maintenance 

☐When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 
☐Include landscaping plan sheets showing vegetation requirements for vegetated structural 

BMP(s) 
☐All BMPs must be fully dimensioned on the plans 

☐When propritery BMPs are used, site specific cross section with outflow, inflow and model 

number shall be provided. Broucher photocopies are not allowed. 
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LEGAL DESCRIPTION:
LOT 70 OF LEISURE GLEN, IN THE CITY OF OCEANSIDE, COUNTY OF
SAN DIEGO, STATE OF CALIFORNIA, ACCORDING TO MAP THEREOF
No. 12495, FILED IN THE OFFICE OF THE COUNTY RECORDER OF
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SET IN CURB TYPE 1 - BRONZE MARKER PER SAN DIEGO COUNTY DESIGN
STANDARD DWG. NO. DS-16.

SET IN CONCRETE IN 2" DIA. x 24" LONG GALVANIZED STEEL PIPE TYPE 2 - BRONZE
MARKER PER SAN DIEGO COUNTY DESIGN STANDARD DWG. NO. DS-16.

1

2

NOTES:
1. ENSURE THAT THERE WILL BE NO LANDSCAPING OR UTILITY STRUCTURES

AFFECTING LINE OF SIGHT.

2. ONSITE STRIPING AND SIGNAGE PER SEPARATE ONSITE IMPROVEMENT PLANS.
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Section 14 

Placeholder – Stormwater BMP Plan Sheet(s) 

Replace placeholder with plan sheet(s). 
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ATTACHMENT 5 
Drainage Report 

This is the cover sheet for Attachment 5. 
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Placeholder – Drainage Report 

Replace placeholder with drainage report. 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the reporting 
requirements. 
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1.0 Scope 

Hydrologic calculations to evaluate surface runoff associated with 2-, 10-, 50-, and 100-year 
hypothetical design storm frequencies from the tributary drainage areas were 
performed.  Hydrologic parameters used in the analysis, such as rainfall and soil classification 
are presented in the San Diego County Hydrology Manual, June 2003 (Hydrology Manual). 

Hydraulics calculations to evaluate pipe sizes to handle the 100-year storm event were 
performed using the Manning’s equation.  

Hydraulics calculations based on Hazen-Williams Equation was used in the sizing of dual 
sump pump system based on the 10-year storm event flow.  

Detention basin including its riser sizing calculations were performed based on 
hydromodification calculations to mitigate the 2-year to 10-year storm flows and volumes 
using the San Diego Hydrology Model (SDHM) 3.0 Model software. 

Biofiltration basins have been sized to treat the Design Capture Volume (DCV) for the site 
per the current Storm Water Quality Mitigation Plan, Regional Water Quality Control Board, 
and MS4 Permit requirements.   
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2.0 Project Description 

2.1. Existing Conditions 

The subject property is located at 4500 Cannon Road in Oceanside, California. The site 
consists of a relatively level 6.46-acre property that is currently a vacant lot. The property is 
bounded by Mystra Drive to the west, and a residential subdivision to the north and east.  The 
site is being developed in two separate phases. Phase 1 has already been developed. This 
report is for Phase 2 of the development.  Phase 1 is the southern portion of the lot and is 
3.53 acres in size.  Phase 2 is the northern portion of the lot and is 2.93 acres in size. 

The existing project site has been rough graded and is relatively flat.  It slopes in a generally 
south westerly direction into two existing drain inlets, located at the southwestern part of the 
site, that tie-in to existing 24” pipe.  The pipe ties-in to existing curb catch basin in Mystra 
Drive. The subject property is bound by property walls to the north and east and, therefore, 
does not have upstream off-site run on. 

2.2. Proposed Conditions 

The proposed project is located in Phase 2 of the development and is located in the northern 
portion of the site. It consists of construction of a new 37,379 SF footprint 3-story assisted 
living facility building, new drive aisle, parking stalls, landscape areas including biofiltration 
basins, and underground detention tanks.  

The proposed project is considered a Priority Development Project and permanent BMPs are 
required for treatment of storm water runoff.  A separate Storm Water Quality Management 
Plan (SWQMP) has been prepared addressing the treatment of storm water runoff 
requirements including biofiltration and hydromodification. 

All roof runoff is conveyed into the proposed onsite storm drain system.  Surface drainage in 
the landscape and hardscape areas eventually drain into the proposed storm drain system.  
The storm drain system is routed to eventually drain onto the proposed biofiltration basin.  
Overflow drains in the biofiltration basins are routed to underground detention tanks located 
under the parking lot.  Overflow from the detention tanks will drain into existing curb inlet 
catch basin in Mystra Drive to drain into the existing municipal storm drain system. 

The proposed project is bound by existing property walls to the north and east it does not 
have upstream off-site run on.
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3.0    Hydrology 

3.1 Methodology 

The hydrologic calculations to determine the 2-, 10-, 50-, and 100-year peak flow rates were 
performed using the criteria in the San Diego County Hydrology Manual. The Rational Method 
is an empirical computation procedure for developing a peak runoff rate (discharge) for storms 
of a specific recurrence interval.  Rational Method equations are based on the assumption 
that the peak flow rate is directly proportional to the drainage area, rainfall intensity, and a 
loss rate coefficient, which describes the effects of land use and soil type. The Rational 
Method flow rates were computed by generating a hydrologic "link-node" model, which 
divides the area into drainage subareas.  Please see Appendix A for hydrology calculations. 

3.2 Areas 

Hydrology Maps are included in this report delineating the drainage subareas.  Areas are 
provided in the maps in both square feet (SF) and acres (AC).  AC units are used in the 
rational method calculations. 

3.3 Soil 

Per soil report prepared by EEI, Inc. and dated October 29, 2018, the site is underlain by soil 
classified as dark brown sandy clay and reddish brown clayey sand (USCS “CL” and “SC”).  
This soil is underlain by shallow bedrock with varying depths across the site at approximately 
2’ to 15’ depth below existing ground surface.  Therefore, Soil Type D was selected for the 
hydrology analysis. The project site is located 33o09’55” N, 117o16’08” W per U.S. State Plane 
Coordinates. Hydrologic Soil Map found in Appendix A of the Hydrology Manual is included 
in Appendix C of this report for reference.  Project is located within Soil B area indicated in 
the map. 

3.4 Runoff Coefficient  

The runoff coefficients are based on land use and soil type.  The appropriate runoff coefficient 
(C) was determined by applying the equation provided in Page 3-5 and Cp values presented 
in Table 3-1 of the Hydrology Manual.  Table 3-1 is included in Appendix C of this report for 
reference. 
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3.5 Precipitation 

The 6-hr and 24-hr precipiation for the 2-, 10-, 50-, and 100-yr storm events was obtained 
from the Isopluvial Maps located in Appendix B of the Hydrology Manual. The hydrology 
manual requires the 6-hr precipitation to be within the range of 45% to 65% of the 24 - hr 
precipitation.  The calculated 6-hr precipitation both the 50- and 100-year storm events fall 
within the required range and is summarized in Table 1 below.  Therefore, no adjustments 
are required. 

Table 1 - Precipitation Values 

Storm Event P6, 6-hr Precipitation (in.) P24, 24-hr Precipitation 
(in.) 

P6/P24 (%) 

2-yr 1.4 2.2 63.6 
10-yr 2.0 3.5 57.1 
50-yr 2.5 4.5 55.6 

100-yr 3.0 5.0 60.0 
 

3.6 Time of Concentration  

The Time of Concentration (Tc) is the time required for runoff to flow from the most remote 
part of the drainage area to the point of interest.  The Tc (minutes) is based on slope and 
runoff coefficient and it was obtained using the equation provided in Figure 3-3 of the 
Hydrology Manual, and it is included in Appendix C of this report for reference.   

3.7 Rainfall Intensity  

The rainfall intensity is the rainfall in inches per hour (in/hr) for a duration equal to the Tc for 
a selected storm frequency.  Intensity is dependent on 6-hour precipitation and Tc. It was 
obtained using the equation provided in Page 3-7 of the Hydrology Manual. 

3.8 Hydrology 

The peak rate runoff flow of the proposed site increases due to increase in impervious areas 
including roof, drive aisles, and parking spaces. However, runoff is mitigated by 
implementation of hydromodification using above ground detention basin as a permanent 
BMP.  The existing and proposed flows were calculated using the Rational Method based on 
the site conditions discussed in Sections 2.1 and 2.2, respectively. 

3.8.1 Existing Hydrology  

The entire existing site sheet flows in a generally southwesterly direction towards the existing 
catch basin located at the southwest side of the property.  The catch basin ties into the 
existing 24” RCP pipe that ties into the existing curb inlet catch basin located in Mystra Drive.  
The existing flow for the different storm frequencies is outlined in Table 2 below. 
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Table 2 – Summary of Existing Flow 

Storm Event Q (cfs) 
2-yr 2.16 
10-yr 3.08 
50-yr 3.85 

100-yr 4.62 
 

3.8.2 Proposed Hydrology 

The proposed project site has been subdivided into subareas for runoff of storm water based 
on drainage patterns including ridge lines and low/confluence points.  The drainage patterns 
include the roof surface runoff and ground surface runoff areas.  Each subarea and the 
discharge point of each subarea is identified in the Proposed Hydrology Map.  Flow for each 
subarea prior to hydromodification is outlined in Table 3 below: 

Table 3 – Summary of Proposed Flows Prior to Hydromodification 

Subarea 
Q (cfs) Area 

2-year 10-year 50-year 100-year (sf) (ac) 
Area 1 1.61 2.30 2.87 3.43 32,231 0.74 
Area 2 1.18 1.68 2.10 2.53 11,685 0.27 
Area 3 0.65 0.92 1.16 1.39 5,823 0.13 
Area 4 1.10 1.57 1.97 2.36 9,508 0.22 
Area 5 2.56 3.66 4.57 5.49 20,271 0.47 
Area 6 1.13 1.61 2.01 2.41 15,482 0.36 
Area 7 0.36 0.51 0.64 0.76 18,359 0.42 
Area 8 0.07 0.10 0.12 0.14 8,388 0.19 
Area 9 0.04 0.06 0.07 0.08 4,546 0.10 

Area 10 0.07 0.09 0.12 0.14 1,255 0.03 
Total 8.75 12.50 15.63 18.75 127,548 2.93 

 

However, hydromodification is applied by use of the detention basin with overflow riser and 
weirs in order to mitigate the increase in flow.  Therefore, post-development Q < pre-
development Q.  Hydromodification analysis was performed as part of the Storm Water 
Quality Mitigation Plan. 

The proposed site drains onto the biofiltration basin. Table 4 below summarizes tributary 
areas onto the basins.
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4.0    Hydraulics  

Hydraulics analysis was performed using Manning’s equation for each subarea contributing 
flow to the proposed underground storm drain system.  The proposed storm drain system has 
been designed to handle capacity for 100-year peak flow rates.  Please see Appendix B for 
hydraulics calculations for the proposed storm drain system. 

The underground tank system was designed by performing continuous simulation hydrologic 
modeling or an approved regression equation using San Diego Hydrology Model (SDHM) 3.1 
software.  The modeling was performed as part of the SWQMP report submittal. Simulation 
was performed for flow rates ranging from 10 percent of the predevelopment 2-year runoff 
event (0.1Q2) to the pre-development 10-year runoff event (Q10).  This translates to flow 
rates of 0.251 CFS to 3.58 CFS.  The basin was sized so the post-project discharge rates 
and durations do not exceed the pre-development rates and durations by more than 10 
percent.  See Appendix E for the modeling results. 

The energy grade line of the storm drain pipe system is lower than the finish surface grades.  

The downstream storm drain pipe is sized to have an outfall flow rate leaving the site to not 
exceed the proposed 100-yr flow.



7 
 

5.0    Conclusion  

The overall drainage patterns in the proposed condition are similar to the existing condition. 
However, the proposed drainage patterns are divided into multiple subareas as shown on the 
attached Hydrology Map – Proposed Condition.  The subareas account for the ridges in the 
roof areas as well as the ground surfaces including the drive aisles, parking spaces, and 
landscape areas. 

The proposed storm drain system has been designed for the 100-yr storm event.  Because 
of the new development, there is an increase in the impervious areas and decrease in the 
pervious areas thus increasing the storm water runoff flow.  However, as part of the SWQMP 
requirements, the proposed storm drain runoff flow is mitigated by implementing 
hydromodification requirements.  Due to hydromodification Q post-development < Q existing.  
Detailed hydromodification calculations are included in the approved SWQMP report, and are 
also included in Appendix E of this report for reference.   

As part of the storm drain system one biofiltration facility and one detention tank system are 
required to be constructed to collect all storm drain water and treat and mitigate the required 
volumes and flows before leaving the site per the current Storm Water Quality Mitigation Plan, 
Regional Water Quality Control Board, and MS4 Permit requirements. The proposed storm 
drain system will tie-in to the existing curb inlet catch basin located in Mystra Drive. 

The detention has been designed detain volume of storm water to mitigate runoff between 
0.1Q2 to Q10.  The detention tanks are 3 feet deep concrete vaults and includes a riser 2 feet 
above the bottom of the vaults.  The overflow pipe downstream of the riser has been sized to 
handle a 100-year storm event. 

 

 



 
 

Appendix A – Hydrology Calculations



 
 

Existing Hydrology Calculations 

 

   



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Existing Area 1

AT = 127,547 sf = 2.93 ac

AP = 117,192 sf = 2.69 ac

AI = 10,355 sf = 0.24 ac

% Impervious = 0.08

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as undisturbed natural terrain)

Cp = 0.4

C = 0.44

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.44 D = watercourse distance, ft
D = 350 ft s = slope, %
s = 2.2 %

T = 17.07 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.67 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.39 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.98 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.58 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 127,547 sf = 2.928 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 2.16 cfs

Q10 = 3.08 cfs

Q50 = 3.85 cfs

Q100 = 4.62 cfs



 
 

 

Proposed Hydrology Calculations  

  



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 1

AT = 32,231 sf

AP = 4,251 sf

AI = 27,980 sf

% Impervious = 0.87

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.83

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 400 ft s = slope, %
s = 0.5 %

T = 9.49 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min



P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.44 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.49 in/hr

Selected 
frequency

= 50 years

P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.36 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.23 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 32,231 sf = 0.74 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.61 cfs

Q10 = 2.30 cfs

Q50 = 2.87 cfs

Q100 = 3.45 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 2

AT = 11,685 sf

AP = 1,848 sf

AI = 9,837 sf

% Impervious = 84%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.81

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 84 ft s = slope, %
s = 1.4 %

T = 3.16 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.96 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.09 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.86 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.63 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 11,685 sf = 0.268 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.18 cfs

Q10 = 1.68 cfs

Q50 = 2.10 cfs

Q100 = 2.53 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 3

AT = 5,823 sf

AP = 819 sf

AI = 5,004 sf

% Impervious = 86%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.83

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 75 ft s = slope, %
s = 1.7 %

T = 2.74 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.44 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.77 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 9.71 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 11.65 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 5,823 sf = 0.134 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.65 cfs

Q10 = 0.92 cfs

Q50 = 1.16 cfs

Q100 = 1.39 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 4

AT = 9,508 sf

AP = 1,282 sf

AI = 8,226 sf

% Impervious = 87%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.83

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 76 ft s = slope, %
s = 2.1 %

T = 2.57 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.67 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 8.10 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 10.13 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 12.15 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 9,508 sf = 0.218 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.10 cfs

Q10 = 1.57 cfs

Q50 = 1.97 cfs

Q100 = 2.36 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 5

AT = 20,271 sf

AP = 6,096 sf

AI = 14,175 sf

% Impervious = 70%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.74

C = 0.85

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.85 D = watercourse distance, ft
D = 35 ft s = slope, %
s = 2 %

T = 2.10 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.46 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 9.23 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 11.54 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 13.84 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 20,271 sf = 0.465 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 2.56 cfs

Q10 = 3.66 cfs

Q50 = 4.57 cfs

Q100 = 5.49 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 6

AT = 15,482 sf

AP = 2,221 sf

AI = 13,261 sf

% Impervious = 86%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.83

C = 0.89

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.89 D = watercourse distance, ft
D = 286 ft s = slope, %
s = 1.77 %

T = 5.29 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.56 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.08 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 6.35 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 7.63 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 15,482 sf = 0.355 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 1.13 cfs

Q10 = 1.61 cfs

Q50 = 2.01 cfs

Q100 = 2.41 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 7

AT = 18,359 sf

AP = 16,674 sf

AI = 1,685 sf

% Impervious = 9%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.40

C = 0.45

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.45 D = watercourse distance, ft
D = 190 ft s = slope, %
s = 1.54 %

T = 14.05 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.89 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.71 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.38 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.06 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 18,359 sf = 0.421 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.36 cfs

Q10 = 0.51 cfs

Q50 = 0.64 cfs

Q100 = 0.76 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 8

AT = 8,388 sf

AP = 8,388 sf

AI = 0 sf

% Impervious = 0%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.35

C = 0.35

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.35 D = watercourse distance, ft
D = 110 ft s = slope, %
s = 0.05 %

T = 38.43 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 0.99 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.41 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.77 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.12 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 8,388 sf = 0.193 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.07 cfs

Q10 = 0.10 cfs

Q50 = 0.12 cfs

Q100 = 0.14 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 9

AT = 4,546 sf

AP = 4,546 sf

AI = 0 sf

% Impervious = 0%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.35

C = 0.35

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.35 D = watercourse distance, ft
D = 94 ft s = slope, %
s = 0.059 %

T = 33.62 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.08 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.54 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 1.93 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.31 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 4,546 sf = 0.104 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.04 cfs

Q10 = 0.06 cfs

Q50 = 0.07 cfs

Q100 = 0.08 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

Area 10

AT = 1,255 sf

AP = 0 sf

AI = 1,255 sf

% Impervious = 100%

Soil Type = D (Soil Type D, Soil type determined from Web Soil Survey prepared by USDA)

C = 0.90 x (% Impervious) + Cp x (1 - % Impervious)

Where Cp = pervious coefficient runoff value for the soil type

(shown in Table 3-1 as general commercial)

Cp = 0.90

C = 0.90

Calculate the duration (T) per Figure 3.3.

T = [1.8*(1.1-C)*(D^(1/2)]/[s^(1/3)] Where T = duration/ overland flow time, min
C = runoff coefficient

C = 0.90 D = watercourse distance, ft
D = 94 ft s = slope, %
s = 0.059 %

T = 8.97 min

Calculate intensity (I) per Figure 3.2.

I = 7.44*P6*T-0.645 Where I = intensity, in/hr

P6 = 6-hour precipitation, in
Selected 
frequency 

= 2 years P24 = 24-hour precipitation, in

P6 = 1.4 in per Appendix B T = duration, min

P24 = 2.2 in per Appendix B

P6/P24 = 63.64 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 2.53 in/hr

Selected 
frequency

= 10 years

P6 = 2.0 in per Appendix B

P24 = 3.5 in per Appendix B

P6/P24 = 57.14 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 3.62 in/hr

Selected 
frequency

= 50 years



P6 = 2.5 in per Appendix B

P24 = 4.5 in per Appendix B

P6/P24 = 55.56 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 4.52 in/hr

Selected 
frequency

= 100 years

P6 = 3.0 in per Appendix B

P24 = 5.0 in per Appendix B

P6/P24 = 60.00 %
(6 hr precipitation is within the range of 45% to 65% of the 24 hr precipitation so adjustment is uneccessary)

I = 5.42 in/hr

Calculate peak rate of runoff (Q).

Q = C*I*A Where Q = peak rate of runoff, cfs
C = runoff coefficient

A = 1,255 sf = 0.029 acres I = intensity, in/hr
A = drainage area contributing to the design location, acres

Q2 = 0.07 cfs

Q10 = 0.09 cfs

Q50 = 0.12 cfs

Q100 = 0.14 cfs



HYDROLOGY CALCULATIONS
4500 CANNON ROAD

2-year 10-year 50-year 100-year (sf) (ac)
Area 1 1.61 2.30 2.87 3.45 32,231 0.74
Area 2 1.18 1.68 2.10 2.53 11,685 0.27
Area 3 0.65 0.92 1.16 1.39 5,823 0.13
Area 4 1.10 1.57 1.97 2.36 9,508 0.22
Area 5 2.56 3.66 4.57 5.49 20,271 0.47
Area 6 1.13 1.61 2.01 2.41 15,482 0.36
Area 7 0.36 0.51 0.64 0.76 18,359 0.42
Area 8 0.07 0.10 0.12 0.14 8,388 0.19
Area 9 0.04 0.06 0.07 0.08 4,546 0.10

Area 10 0.07 0.09 0.12 0.14 1,255 0.03
Total 8.75 12.50 15.63 18.75 127,548 2.93

Q (cfs)Subarea
Area



 
 

 

Appendix B – Hydraulics Calculations



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE A

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.25 ft 0.010 for PVC
r = 0.63 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 1.23 ft2

P = 3.93 ft P = cross-section perimeter of existing pipe, ft
R = 0.31 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft
n = 0.010

Qpipe = 5.95 cfs

For Areas 1 Q100 = 3.45 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE B

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.25 ft 0.010 for PVC
r = 0.63 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 1.23 ft2

P = 3.93 ft P = cross-section perimeter of existing pipe, ft
R = 0.31 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft
n = 0.010

Qpipe = 5.95 cfs

For Area 1, 2 Q100 = 5.97 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE C

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.50 ft 0.010 for PVC
r = 0.75 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 1.77 ft2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft
R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft
n = 0.010

Qpipe = 9.68 cfs

For Area 1, 2, 3 Q100 = 7.36 cfs

Qpipe > Q100 Therefore, OK.

V = Q/A
V = 5.48 ft/sec



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE D

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 0.67 ft 0.010 for PVC
r = 0.33 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 0.35 ft2

P = 2.09 ft P = cross-section perimeter of existing pipe, ft
R = 0.17 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 2.30% = 0.023 ft/ft
n = 0.010

Qpipe = 2.39 cfs

For Area 4 Q100 = 2.36 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE E

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.50 ft 0.010 for PVC
r = 0.75 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 1.77 ft2

P = 4.71 ft P = cross-section perimeter of existing pipe, ft
R = 0.38 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft
n = 0.010

Qpipe = 9.68 cfs

For Area 1, 2, 3, 4 Q100 = 9.72 cfs

Qpipe > Q100 Therefore, OK.

V = Q/A
V = 5.48 ft/sec



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE F

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 0.25 ft 0.010 for PVC
r = 0.13 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 0.05 ft2

P = 0.79 ft P = cross-section perimeter of existing pipe, ft
R = 0.06 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.50% = 0.005 ft/ft
n = 0.010

Qpipe = 0.08 cfs

For Area 9 Q100 = 0.08 cfs

Qpipe > Q100 Therefore, OK.

2



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE G

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.00 ft 0.010 for PVC
r = 0.50 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 0.79 ft2

P = 3.14 ft P = cross-section perimeter of existing pipe, ft
R = 0.25 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 1.40% = 0.014 ft/ft
n = 0.010

Qpipe = 5.49 cfs

For Area 5 Q100 = 5.49 cfs

Qpipe > Q100 Therefore, OK.

7



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

LINE H

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.25 ft 0.010 for PVC
r = 0.63 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 1.23 ft2

P = 3.93 ft P = cross-section perimeter of existing pipe, ft
R = 0.31 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 4.80% = 0.048 ft/ft
n = 0.010

Qpipe = 18.45 cfs

For Area 5 Q100 = 18.67 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

RISER

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 0.83 ft 0.010 for PVC
r = 0.42 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 0.54 ft2

P = 2.61 ft P = cross-section perimeter of existing pipe, ft
R = 0.21 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 100.00% = 1.000 ft/ft
n = 0.010

Qpipe = 28.26 cfs

For Riser Q100 = 18.75 cfs

Qpipe > Q100 Therefore, OK.



HYDRAULICS CALCULATIONS
4500 CANNON ROAD

BIOFILTRATION

Qpipe = (1.49/n)*A*R2/3*S1/2
Where Qpipe = existing peak flows, cfs

n = Manning's roughness coefficient
d = 1.00 ft 0.010 for PVC
r = 0.50 ft A = sectional area, ft2

R = wetted radius, ft
R = A/P S = slope, ft/ft
A = 0.79 ft2

P = 3.14 ft P = cross-section perimeter of existing pipe, ft
R = 0.25 ft d = cross-section diameter of existing pipe, ft

r = cross-section radius of existing pipe, ft

S = 0.65% = 0.007 ft/ft
n = 0.010

Qpipe = 3.74 cfs

For all Areas Q100 = 18.75 cfs

Qpipe > Q100 Therefore, OK.

d = 1.00 ft
r = 0.50 ft

R = A/P
A = 0.79 ft2

P = 3.14 ft
R = 0.25 ft

S = 1.00% = 0.010 ft/ft
n = 0.010

Qpipe = 4.64 cfs Q100 = 3.75 cfs



 
 

Appendix C – Reference Figures and Tables
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Appendix D –Hydrology Maps 
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1.0 INTRODUCTION 
 
1.1 Purpose 

 
The purpose of this Geotechnical Evaluation is to provide preliminary geotechnical information to Protea 
Senior Living Oceanside, LLC (“Client”) regarding the subject property in the City of Oceanside, San Diego 
County, California.  The information gathered in this evaluation is intended to provide the Client with an 
understanding of the physical conditions of site-specific subsurface soils, groundwater, and the regional 
geologic setting which could affect the cost or design of the proposed development at the property 
(Figure 1 -Site Vicinity Map, Figure 2-Aerial Site Map). 
 
This Geotechnical Evaluation has been conducted in general accordance with accepted geotechnical 
engineering principles and in general conformance with the approved proposal and cost estimate for the 
project by EEI, dated September 27, 2018. 
 
EEI conducted onsite field exploration on October 9, 2018, that included drilling and sampling of thirteen 
(13) hollow-stem auger geotechnical borings for the proposed development at the subject property.  We 
conducted two (2) percolation tests in conjunction with our field exploration.  This Geotechnical 
Evaluation has been prepared for the sole use of Protea Senior Living Oceanside, LLC.  Other parties, 
without the express written consent of EEI and Protea Senior Living Oceanside, LLC should not rely upon 
this Geotechnical Evaluation. 
 
1.2 Project Description 
 
Based on information provided by the Client (a site layout plan titled “Oceanside Senior Living: Site Plan” 
by Irwin Partners Architects, 2018), we understand that development of the subject property will consist 
of a new senior living facilities including 102 studio, one bedroom, and two bedroom apartments, a 
pool/spa area, lounge/sports bar, theater, patio spaces, dining room, gym, administrative buildings, 
paved parking and drive areas, a storm-water detention basin, and other related improvements.  No 
other information is known at this time. 
 
No detailed grading plans were provided to EEI at the time of our preparation of this report; however, 
grading is anticipated to include cuts and fills of less than 5 feet across the subject property (exclusive of 
remedial grading).  No foundation plans were provided to EEI at the time of report preparation; 
however, foundation loads are assumed to be typical for the type of construction. 
 
1.3 Scope of Services 
 
The scope of our services included: 
 

• A review of readily available data pertinent to the subject property, including published and 
unpublished geologic reports/maps, and soils data for the area (References). 
 

• Conducting a geotechnical reconnaissance of the subject property and nearby vicinity. 
 

• Coordination with Underground Service Alert (USA) to identify the presence of underground 
utilities for clearance of proposed boring locations. 
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• Drilling and logging of thirteen (13) small diameter exploratory borings in readily accessible 
areas of the subject property to depths of approximately 6 feet to 17.5 feet below the ground 
surface (bgs), including conducting percolation testing at two (2) of the boring locations.  The 
approximate locations of each of our borings and percolation tests are presented on Figure 3 
(Geotechnical Map). 
 

• An evaluation of seismicity and geologic hazards including an evaluation of faulting and 
liquefaction potential.  
 

• Completion of laboratory testing of representative earth materials encountered onsite to 
ascertain their pertinent soils engineering properties, including corrosion potential 
(Appendix B). 
 

• The preparation of this report which presents our preliminary findings, conclusions, and 
recommendations. 

 
 
2.0 BACKGROUND 
 
2.1 Subject Property Description 
 

Based on the information provided by Client and a review of the GoogleEarth® online imagery, the 
overall subject property is located at 4500 Cannon Rd.; north of the intersection between Cannon Rd. 
and Mystra Dr. in the City of Oceanside, San Diego County, California.  The property comprises roughly 
6.3-acres and is identified by the Assessor’s Parcel Number (APN) is 169-562-01-00.  The southern part 
of the property is currently under development as Phase I of the Ocean Hills Senior Living Facility, and 
northern part of the property, which is the subject site of this report, is currently undeveloped, and is 
being currently being used as storage for heavy equipment and construction supplies.  The property is 
bordered by Cannon Rd. to the southeast; Mystra Dr. to the west, and single-family residential 
developments to the north and east.   
 

The center of the subject property is approximately situated at 33.1662° north latitude and 117.2690° 
west longitude (GoogleEarth®, 2018).   
 

2.2 Topography 
 

The subject property is located in the 7.5-minute San Luis Rey quadrangle.  The property is relatively flat 
lying and the elevation is approximately 385 feet above sea level (USGS, 2018).  
 
 

3.0 FIELD EXPLORATION, SUBSURFACE CONDITIONS AND LABORATORY TESTING 
 

3.1 Field Exploration 
 

Field work for our Geotechnical Evaluation was conducted on October 9, 2018.  A total of thirteen (13) 
hollow-stem auger borings were advanced at the subject property in readily accessible areas.  Boring 
depths ranged from approximately 6 to 17.5 feet bgs and were logged under the supervision of a 
Registered Professional Engineer and Certified Engineering Geologist at EEI.  Refusal occurred in all of 
the borings.  The approximate locations of the borings are shown on Figure 3.   
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A truck mounted CME-55 hollow-stem auger (HSA) drill rig was used to advance borings B-1/P-1 through 
B-13.  Blow count (N) values were determined utilizing a 140-pound hammer, falling 30-inches onto a 
Standard Penetration Test (SPT) split-spoon sampler and a Modified California split-tube sampler.  
 

The blows per 6-inch increment required to advance the 18-inch long SPT and 18-inch long Modified 
California split-tube samplers were measured at various depth intervals (varying between 2 to 10 feet), 
or at changes in lithology, recorded on the boring logs, and are presented in Appendix A (Soil 
Classification Chart and Boring Logs).  Energy-corrected SPT N60 values are also presented on the borings 
logs. 
 

Relatively “undisturbed” samples were collected in a 2.42-inch (inside diameter) California Modified 
split-tube sampler for visual examination and laboratory testing.  The soils were classified in accordance 
with the Unified Soil Classification System (ASTM, 2015).  Representative bulk samples were also 
collected for appropriate laboratory testing.  
 

3.2 Laboratory Testing  
 

Selected samples obtained from our borings were tested to evaluate pertinent soil classification and 
engineering properties and enable development of geotechnical conclusions and recommendations.  
The laboratory tests consisted of: 
 

• Moisture Content and Dry Density 
• Expansion Index 
• Maximum Dry Density and Optimum Moisture 
• Direct Shear 
• R-Value 
• Corrosivity 

 

The results of the laboratory tests, and brief explanations of test procedures, are presented in 
Appendix B.  It should be understood that the results provided in Appendix B are based upon pre-
development conditions.  Verification testing is recommended at the conclusion of grading on samples 
collected at or near finish grade. 
 
 

4.0 GEOLOGIC SETTING AND SUBSURFACE CONDITIONS 
 

4.1 Geologic Setting 

 

Regionally, the subject property lies within the Peninsular Ranges Geomorphic Province of southern 
California.  This province consists of a series of ranges separated by northwest trending valleys; sub 
parallel to branches of the San Andreas Fault (CGS, 2002).  The Peninsular Ranges geomorphic province, 
one of the largest geomorphic units in western North America, extends from the Transverse Ranges 
geomorphic province and the Los Angeles Basin, south to Baja California.  It is bound on the west by the 
Pacific Ocean, on the south by the Gulf of California and on the east by the Colorado Desert Province. 
The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks (CGS, 2002). 
Major fault zones and subordinate fault zones found in the Peninsular Ranges Province typically trend in 
a northwest-southeast direction.  
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Regional geologic maps of the subject property and vicinity (Kennedy & Tan, 2007) indicate the property 
is underlain by sedimentary units consisting of sandstone, siltstone, claystone, and conglomerate of the 
Eocene Santiago Formation, and weathered to un-weathered Cretaceous Granitic rocks (map symbols Ts 
and Kg, respectively).  Undocumented artificial fill is also anticipated to overlie the bedrock units across 
the subject property.  
 
4.2 Subsurface Conditions 
 
The subsurface materials encountered in our exploratory borings consisted of fill, alluvium, sedimentary 
formational deposits and granitic materials.  A brief description of the subsurface conditions 
encountered is provided in the following section.  Detailed descriptions of the subsurface conditions are 
provided on the boring logs included in Appendix A. 
 
Undocumented Fill – Fill was encountered in all of our exploratory borings.  The fill consisted of tan to 
brown to reddish brown silty sand, silty clay, clay, and sandy silt.  Fragments of Santiago Formation 
siltstone and sandstone were encountered, and smaller fragments of granitics and claystone are 
common.  These materials were observed to be typically damp to slightly moist and medium dense/stiff 
at the time of our subsurface exploration.  The depth of fill is variable and generally ranged from 
approximately 4 to 11 feet bgs.  We are not aware of any documentation of the fill placement. 
Therefore, the fill is considered undocumented and subject to removal and recompaction. 
 
Quaternary-aged Alluvium – Quaternary-aged Alluvial deposits were encountered in exploratory 
borings B-6, B-9, B-11, B-12, and B-13 underlying the fill to maximum depths of approximately 13 feet 
bgs.  These alluvial deposits consist of silty and clayey sand, sandy silt and gravelly sand to sandy gravel.  
The alluvial deposits are dark brown to black in color and contain roots and minor organic material.  
These materials were observed to be typically moist to wet and stiff/loose to medium dense at the time 
of our subsurface exploration.  
 
Eocene Santiago Formation – The Eocene aged Santiago Formation was encountered in exploratory 
borings B-7 and B-9, underlying Fill/Alluvium at a depth of 9.5 to 13 feet bgs.  The Santiago Formation 
consists of grayish-brown to reddish-brown claystone that has common orange-red oxidized streaks, 
and some gravel.  The claystone excavates to clay, and was damp to moist and medium stiff to stiff at 
the time of our subsurface exploration.  
 
Cretaceous Decomposed Granitics – Cretaceous aged granitic bedrock underlies the site and was 
encountered in exploratory borings B-1, B-2, B-3, B-4, B-5, B-6, B-8, B-11, and B-13 underlying fill and 
alluvium at depths of approximately 4 to 11 feet bgs.  The granitics are reddish brown to dark brown 
mottled, and oxidized.  The granitics were damp and very dense at the time of our subsurface 
exploration.  Refusal was encountered in our borings in the granitic materials at depths of between 
approximately 6 to 17.5 feet. 
 
4.3 Groundwater 
 
Groundwater was not encountered in any of our HSA borings.  It should be noted that variations in 
groundwater may result from fluctuations in the ground surface topography, subsurface stratification, 
rainfall, irrigation, and other factors that may not have been evident at the time of our subsurface 
exploration. 
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5.0 GEOLOGIC HAZARDS 
 
5.1 California Building Code Seismic Design Parameters 
 
EEI utilized seismic design criteria provided in the CBC (2016) and ASCE 7-10.  Final selection of the 
appropriate seismic design coefficients should be made by the structural consultant based on the local 
laws and ordinances, expected building response, and desired level of conservatism.  The site 
coefficients and adjusted maximum considered earthquake spectral response accelerations in 
accordance with the 2016 California Building Code are presented in Table 1. 
 
 

 
 

5.2 Faulting and Surface Rupture 
 
The subject property is located within an area of California known to contain a number of active and 
potentially active faults.  There are no known active faults crossing the property (Jennings and Bryant, 
2010) and the property is not within a State of California Earthquake Fault Zone (Hart and Bryant, 1997; 
CDMG, 2000).  The closest known active fault is the Newport-Inglewood-Rose Canyon Fault Zone, 
located offshore approximately 8.39 miles west of the property (USGS, 2008).  Therefore, the potential 
for surface rupture at the property is considered low.  Three of the closest faults along with their 
distance from the property and Maximum Magnitude are shown in Table 2. 
 
 

TABLE 2 
Nearby Active Faults 

Fault Distance in Miles (Kilometers)
1
 Maximum Magnitude

1
 

Newport-Inglewood-Rose Canyon 
(Offshore) 

8.39 (13.50) 7.5 

Elsinore 19.28 (31.03) 7.7 

Coronado Bank (Offshore) 24.31 (39.12) 7.4 

Palos Verde (Offshore) 24.31 (39.12) 7.7 

1. USGS Online Fault Search (2008) 

 

TABLE 1 
2016 CBC Seismic Parameters and Peak Ground Acceleration 

Parameter Value 

Site Coordinates 
Latitude 33.1662° 

Longitude -117.2690° 

Mapped Spectral Acceleration Value at Short Period: Ss 1.048g 

Mapped Spectral Acceleration Value at 1-Second Period: S1 0.407g 

Site Classification C 

Short Period Site Coefficient: Fa  1.000 

1-Second Period Site Coefficient: Fv  1.393 

Design Spectral Response Acceleration at Short Periods: SDS  0.699g 

Design Spectral Response Acceleration at 1-Second Period: SD1  0.378g 

Peak Ground Acceleration adjusted for Site Class Effects: PGAM    0.399g 
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5.3 Landslides and Slope Stability 
 
No landslides underlie the site nor are mapped in the immediate vicinity.  As a result, we consider the 
potential for landslides or slope instabilities to occur at the property to be very low. 
 
5.4 Liquefaction and Dynamic Settlement 
 
Liquefaction occurs when loose, saturated sands and silts are subjected to strong ground shaking.  The 
strong ground shaking causes pore-water pressure to rise and soils lose shear strength and temporarily 
behave as a liquid; potentially resulting in large total and differential ground surface settlements as well 
as possible lateral spreading during an earthquake. 
 
Based on the shallow depth of dense to very dense bedrock materials and the lack of shallow 
groundwater underlying the site, the potential for liquefaction to occur is considered very low.  
Accordingly, the potential for liquefaction induced lateral spreading and seismic induced settlement is 
also considered to be very low. 
 
5.5 Tsunamis, Flooding and Seiches 
 
EEI reviewed the CGS Tsunami Inundation Map for the San Luis Rey quadrangle and determined that the 
subject property is not located within a Tsunami Evacuation Area; therefore, damage due to tsunamis 
and is considered low (CGS, 2009).   
 
EEI reviewed the Federal Emergency Management Agency (FEMA, 2012) Flood Insurance Rate Map 
(FIRM) panels 06073C0767G to determine if the subject property was located within an area designated 
as a Flood Hazard Zone.  The property is within Zone X described as an area determined to be outside 
the 0.2 percent annual chance floodplain; therefore, the damage due to flooding is considered low. 
 
Seiches are periodic oscillations in large bodies of water such as lakes, harbors, bays, or reservoirs.  The 
subject property is not located immediately adjacent to any lakes or confined bodies of water; 
therefore, the potential for a seiche to affect the site is considered low.   
 
5.6 Expansive Soil 
 
Laboratory test results indicate the near surface onsite soils have a low expansion potential (EI = 43). 
The expansion potential of these materials is not considered to pose a hazard for the proposed 
development. 
 
 
6.0 CONCLUSIONS 
 
Based on our field exploration, laboratory testing and engineering and geologic analysis, it is our opinion 
that the subject property is suitable for the proposed senior living residential development project from 
a geotechnical engineering and geologic viewpoint; however, there are existing geotechnical conditions 
associated with the property that will warrant mitigation and/or consideration during planning stages.  
If site plans and/or the proposed building locations are revised, additional field studies may be 
warranted to address proposed site-specific conditions.  The main geotechnical conclusions for the 
project are presented in the following text. 
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• A total of thirteen (13) exploratory borings were advanced within the subject property during 
this evaluation.  The boring depths ranged from 6 to 17.5 feet bgs.  The property is underlain by 
undocumented fill, alluvium, the Eocene Santiago Formation and Cretaceous-aged granitics. 
 

• Groundwater was not encountered in any of our exploratory borings to the maximum explored 
depth of 17.5 feet bgs.  
 

• Standard heavy-duty grading equipment is anticipated to excavate the fill soils, as well as the 
alluvial deposits and Santiago formation; however, granitic bedrock materials that contain very 
dense and hard zones requiring heavy ripping with a single shank, or a “rock breaker” should be 
anticipated. 
 

• The subject property is located within an area of southern California recognized as having a 
number of active and potentially-active faults located nearby.  Our review indicates that there 
are no known active faults mapped as crossing the property and the property is not located 
within an Earthquake Fault Zone.   
 

• Based on EEI’s evaluation, Earth materials underlying the subject property are not considered 
susceptible to seismic settlement.  The potential for liquefaction and seismic induced settlement 
are considered very low and are not considered a geotechnical concern.  
 

• The onsite soils are predominantly silty sands and in general are anticipated to have a low 
expansion potential (EI ≤ 50).  It should be noted, however, that localized clayey soils could 
potentially be expansive (EI > 50), and should be further evaluated during future studies or 
during earthwork when the proposed building pads are near finish grade.  
 

• The existing fill and alluvial deposits are variable in density and are considered potentially 
compressible.  As such, they are considered unsuitable for the support of settlement-sensitive 
structures or additional fill in their current condition.  Therefore, these materials should be 
completely removed and recompacted in those areas to receive additional fill, proposed 
buildings and other settlement-sensitive improvements.  Based on the results of our subsurface 
exploration, we anticipate that these removals will need to extend on the order of 
approximately 5 to 17 feet below existing site grades.  
 

• A conventional shallow foundation system in conjunction with a concrete slab-on-grade floor 
appears to be suitable for support of the proposed residential buildings.  

 
 

7.0 RECOMMENDATIONS 
 

The recommendations presented herein should be incorporated into the planning and design phases of 
development.  Guidelines for site preparation, earthwork, and onsite improvements are provided in the 
following sections. 
 

7.1 General 
 

Grading should conform to the guidelines presented in the 2016 California Building Code (CBC, 2016), as 
well as the requirements of the City of Oceanside.  Additionally, general Earthwork and Grading 
Guidelines are provided herein as Appendix E. 



Geotechnical Evaluation – Protea Capitol Partners    October 29, 2018 
Proposed “Ocean Hills Phase II” Development, Oceanside, California EEI Project AAA-72646.4 
 
 

 
8 

During earthwork construction, removals and reprocessing of soft or unsuitable fill and alluvial 
materials, as well as general grading procedures of the contractor should be observed and the fill placed 
should be selectively tested by representatives of the geotechnical engineer, EEI.  If any unusual or 
unexpected conditions are exposed in the field, they should be reviewed by the geotechnical engineer 
and if warranted, modified and/or additional recommendations will be offered.  Specific guidelines and 
comments pertinent to the planned development are provided herein. 
 
The recommendations presented herein have been completed using the preliminary information 
provided to us regarding site development.  EEI should be provided with grading and foundation plans 
once they are available so that we can determine if the recommendations provided in this report remain 
applicable. 
 
7.2 Site Preparation and Grading 
 
Debris and other deleterious material, such as organic soils, tree rootballs and/or environmentally 
impacted earth materials (if any) should be removed from the subject property prior to the start of 
grading.  All undocumented fill/backfill should be removed and recompacted.  Areas to receive fill 
should be properly scarified and/or benched in accordance with current industry standards of practice 
and guidelines specified in the CBC (2016) and the requirements of the local jurisdiction. 
 
Abandoned trenches should be properly backfilled and tested.  If unanticipated subsurface 
improvements (utility lines, septic systems, wells, utilities, etc.) are encountered during earthwork 
construction, the Geotechnical Engineer should be informed and appropriate remedial 
recommendations would then be provided. 
 
7.3 Remedial Earthwork 
 
Remedial grading for the proposed residential building pads and for pavement and hardscape areas is 
provided in the following sections.  Unless noted otherwise, fill should be moisture conditioned to at 
least the optimum moisture content and compacted to at least 90 percent of the maximum dry density 
(based on ASTM D1557). 
 
Building Pads and other Settlement Sensitive Structures:  The existing fill materials are undocumented, 
variable in density, possess variable expansion potential, and are considered potentially compressible.  
Underlying alluvial materials vary in density and moisture, and are also considered potentially 
compressible.  As such, the fill and alluvial soils are considered unsuitable for the support of settlement-
sensitive structures or additional fill in their current condition.   
 
Based on this information, we recommend the removal (over-excavation) and re-compaction of the fill 
and alluvial materials within the proposed grading limits of the building pad areas and other settlement 
sensitive structures.  Therefore, where not already removed by the proposed site grading, the existing 
undocumented fill and underlying alluvium should be completely removed and recompacted in those 
areas to receive additional fill, proposed buildings and other settlement-sensitive improvements in 
order to help reduce the expansion potential of locally clayey materials, and provide relatively uniform 
soil bearing conditions in the proposed development areas.   Based on the results of our subsurface 
exploration and geotechnical evaluation, we recommend that the removals extend down to the 
relatively competent Santiago Formation or Granitic bedrock materials.  Removals of the potentially 
compressible materials identified herein are anticipated to range from approximately 5 to 15 feet.  The 
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removals should extend to a minimum of 5 feet bgs or 18-inches below the bottom of foundations, 
whichever is deeper in the proposed building area.  The remedial earthwork should extend a minimum 
of 5 feet beyond the proposed area to support fill and/or settlement sensitive improvements.  
 
The resulting excavation(s) for the removals should be observed by a representative of EEI to check that 
unsuitable materials have been sufficiently removed.  It should be understood that based on the 
observations of our field representative, localized deeper removals may be recommended.  The base of 
the removal area should be level to avoid differential fill thicknesses under proposed improvements.  
Note that vertical sides exceeding five feet in depth may be prone to sloughing and may require laying 
back to an inclination of 1:1 (horizontal to vertical).  Some locations that are close to property lines and 
existing improvements may require temporary shoring or slot cutting methods.  The base of the 
removals should be scarified to a minimum depth of 6-inches, moisture conditioned as needed to 
achieve at least optimum moisture content and re-compacted to at least 90 percent of the maximum 
dry density (based on ASTM D1557).  The over-excavated areas should then be backfilled with onsite 
and/or imported soils that are placed and compacted as recommended herein until design finish grades 
are reached. 
 
Other Settlement Sensitive Structures: Similar remedial grading should be performed below other 
settlement sensitive improvements such as retaining walls and street improvements, pool areas and 
hardscape areas.  If over-excavations for improvements are not performed in these areas, these 
improvements may be subject to settlement.   
 
7.4 Fill Material and Placement 
 
Fill materials should be compacted to at least 90 percent of the maximum dry density (based on ASTM 
D1557).  Unless noted otherwise, fill should be moisture conditioned to at least 2 percent above the 
optimum moisture content and compacted to at least 90 percent of the maximum dry density (based on 
ASTM D1557).  Fill material should be free of organic matter (less than 3 percent organics by weight) and 
other deleterious material.  Fill material should not contain rocks greater than 6-inches in maximum 
dimension, organic debris and other deleterious materials.  Rock fragments exceeding 6-inches in one 
dimension should be segregated and exported from the subject property or utilized for landscaping. 
 
Conventional Shallow Foundations with Slab on Grade:  Fill within 4 feet of pad grade should consist of 
low expansion potential material (EI < 50).  The low-expansion potential material should extend at least 
5 feet beyond the building perimeter.  
 
Hardscape:  Fill within 2 feet of hardscape subgrade should consist of low-expansive material (EI < 50).  
The low-expansion potential material should extend at least 2 feet beyond the hardscape.  
 
If import soils are needed, the earthwork contractor should ensure that all proposed fill materials are 
approved by the Geotechnical Engineer prior to use.  Representative soil samples should be made 
available for testing at least ten (10) working days prior to hauling to the property to allow for 
laboratory tests. 
 
Those areas to receive fill or surface improvements should be scarified at least 6-inches; moisture 
conditioned to at least 2 percent over optimum moisture content and re-compacted to at least 90 
percent of the maximum dry density (based on ASTM D1557).  The subgrade should be thoroughly and 
uniformly moistened prior to placing concrete. 
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7.5 Expansive Soil 
 
The onsite soils are anticipated to possess a low expansion potential (EI=21-50).  The recommendations 
presented in this report reflect a low expansion potential. 
 
7.6 Yielding Subgrade Conditions 
 
The soils encountered at the subject property can exhibit “pumping” or yielding if they become 
saturated.  This can often occur in response to periods of significant precipitation, such as during the 
winter rainy season.  If this occurs and in order to help stabilize the yielding subgrade soils within the 
bottom of the removal areas, the contractor can consider the placement of stabilization fabric or geo-
grid over the yielding areas, depending on the relative severity.  Mirafi 600X (or approved equivalent) 
stabilization fabric may be used for areas with low to moderate yielding conditions.  
 
Geo-grid such as Tensar TX-5 may be used for areas with moderate to severe yielding conditions. 
Uniform sized, ¾- to 2-inch crushed rock should be placed over the stabilization fabric or geo-grid. 
A 6- to 12-inch thick section of crushed rock will typically be necessary to stabilize yielding ground. 
 
If significant voids are present in the crushed gravel, a filter fabric should be placed over the crushed 
gravel to prevent migration of fines into the gravel and subsequent settlement of the overlying fill.  Fill 
soils, which should be placed and compacted in accordance with the recommendations presented 
herein, should then be placed over the fabric or geo-grid until design finish grades are reached.  The 
crushed gravel and stabilization fabric or geo-grid should extend at least 5 feet laterally beyond the 
limits of the yielding areas.  These operations should be performed under the observation and testing of 
a representative of EEI in order to evaluate the effectiveness of these measures and to provide 
additional recommendations for mitigation, as necessary.   
 
7.7 Shrinkage and Bulking 
 
Several factors will impact earthwork balancing on the subject property, including shrinkage, bulking, 
subsidence, trench spoils from utilities and footing excavations, and final pavement section thickness as 
well as the accuracy of topography.  Shrinkage, bulking and subsidence are primarily dependent upon 
the degree of compactive effort achieved during construction.  Shrinkage, bulking and subsidence 
should be considered by the project civil engineer relative to final site balancing.  It is recommended 
that the site development be planned to include an area that could be raised or lowered to 
accommodate final site balancing. 
 
7.8 Temporary Site Excavations 
 
Based on the results of our subsurface exploration, we anticipate that excavations can generally be 
accomplished by conventional heavy duty earth moving equipment in good working condition.  
However, excavations may encounter localized harder, cemented zones that may require air hammer 
attachments to excavators, or specialized excavation equipment.  Excavations in the onsite materials 
could generate oversize materials.  Oversize materials should be placed in accordance with Section 7.5 
and the Earthwork and Grading Guidelines. 
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Temporary excavations within the onsite materials (considered to be a Type C soil per OSHA guidelines) 
should be stable at 1.5H:1V inclinations for short durations during construction, and where cuts do not 
exceed 15 feet in height.  Some sloughing of surface soils should be anticipated.  Temporary excavations 
4 feet deep or less can be made vertically. 
 
The faces of temporary slopes should be inspected daily by the contractor’s Competent Person before 
personnel are allowed to enter the excavation.  Any zones of potential instability, sloughing or raveling 
should be brought to the attention of the Engineer and corrective action implemented before personnel 
begin working in the excavation. 
 
Excavated soils should not be stockpiled behind temporary excavations within a distance equal to the 
depth of the excavation.  EEI should be notified if other surcharge loads are anticipated so that lateral 
load criteria can be developed for the specific situation.  If temporary slopes are to be maintained during 
the rainy season, berms are recommended along the tops of slopes to prevent runoff water from 
entering the excavation and eroding the slope faces.   
 
 
8.0 FOUNDATION RECOMMENDATIONS 
 
8.1 General 
 
In the event that plans concerning the proposed building structures are revised in the project design 
and/or location or loading conditions of the planned structures are made, conclusions and 
recommendations contained in this report should not be considered valid unless they are reviewed, 
revised and/or approved in writing by EEI. 
 
8.2 Preliminary Foundation Design 
 
The following design parameters assume that the minimum recommended remedial grading will be 
performed, and that foundations for the proposed residential buildings will consist of conventional 
shallow foundations with a slab on grade.  The foundation recommendations provided herein are based 
on the soil materials within 30-inches of foundation level possessing a low expansion potential (EI<50).  
Recommendations by the project's design-structural engineer or architect may exceed the following 
minimum recommendations. 
 
In preparation for foundation construction, the earthwork contractor should ensure that the site has 
been prepared as recommended, and that field density tests have been performed to adequately 
document the relative compaction of structural fill.  Foundation design recommendations for the 
proposed structure is provided in the following sections of this report. 

 
8.2.1 Conventional Shallow Foundations  
 
For proposed one-story wood frame residential buildings, conventional continuous and/or 
isolated shallow spread footings should bear entirely on compacted fill with remedial grading as 
described in previous sections of this report.  Foundations should be constructed with an 
embedment of at least 12-inches below finish grade and a minimum width of 12-inches.  
Isolated footings should have a minimum width of 24-inches.  An allowable bearing capacity of 
2,000 pounds per square foot (psf) can be used for footings extending at least 12-inches below 
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lowest adjacent finished grade.  The allowable bearing may be increased by 750 psf for each 
additional 12-inches of embedment up to a maximum bearing of 3,000 psf.  The bearing value 
can be increased by ⅓ when considering the total of all loads, including wind or seismic forces. 
 
For proposed two-story wood frame residential buildings, conventional continuous and/or 
isolated shallow spread footings should bear entirely on compacted fill with remedial grading as 
described in previous sections of this report.  Foundations should be constructed with an 
embedment of at least 18-inches below finish grade and a minimum width of 15-inches.  
Isolated footings should have a minimum width of 24-inches.  An allowable bearing capacity of 
2,000 pounds per square foot (psf) can be used for footings extending at least 12-inches below 
lowest adjacent finished grade.  The allowable bearing may be increased by 750 psf for each 
additional 12-inches of embedment up to a maximum bearing of 3,000 psf.  The bearing value 
can be increased by ⅓ when considering the total of all loads, including wind or seismic forces. 
 
For proposed three-story wood frame residential buildings, conventional continuous and/or 
isolated shallow spread footings should bear entirely on compacted fill with remedial grading as 
described in previous sections of this report.  Foundations should be constructed with an 
embedment of at least 24-inches below finish grade and a minimum width of 18-inches.  
Isolated footings should have a minimum width of 24-inches.  An allowable bearing capacity of 
2,000 pounds per square foot (psf) can be used for footings extending at least 24-inches below 
lowest adjacent finished grade.  The allowable bearing may be increased by 750 psf for each 
additional 12-inches of embedment up to a maximum bearing of 3,000 psf.  The bearing value 
can be increased by ⅓ when considering the total of all loads, including wind or seismic forces. 
 
Based on the prevailing geotechnical conditions encountered during our geotechnical evaluation 
as described herein, we recommend that foundations be reinforced with at least two No. 4 bars, 
one placed at the top of the footing and one placed at the bottom.   
 
The recommendations for footings sizes and reinforcement are considered minimums and are 
not intended to supersede the design of the project structural engineer. 
 

8.3 Lateral loads 
 
Lateral loads will be resisted by friction between the bottoms of foundations and passive pressure on 
the faces of footings and other structural elements below grade.  An allowable passive pressure of 300 
psf per foot of depth can be used for the portion of the foundation below grade.  An allowable 
coefficient of friction of 0.30 can be used.  The passive pressure can be increased by ⅓ when considering 
the total of all loads, including wind or seismic forces.  The upper one-foot of soil should not be relied on 
for passive support unless the ground is covered with pavements or slabs. 
 
8.4 Settlement 
 
Settlement estimates for conventional foundations are as follows: 
 

• Static Total Settlement: Less than 1-inch  
• Static Differential Settlement: Less than ½-inch over a distance of 40 feet 
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8.5 Footing Setbacks 
 
Footings adjacent to unlined drainage swales or underground utilities (if any) should be deepened to a 
minimum of 6-inches below the invert of the adjacent unlined swale or utilities.  This distance is 
measured from the footing face at the bearing elevation.  Footings for structures adjacent to retaining 
walls should be deepened so as to extend below a 1:1 projection from the heel of the wall.  
Alternatively, walls may be designed to accommodate structural loads from buildings or appurtenances.  
 

8.6 Conventional Retaining Walls 
 

8.6.1 Foundations 
 

The recommendations provided in the conventional foundation section of this report are also 
applicable to conventional retaining walls.  
 

8.6.2 Lateral Earth Pressure 
 

The following parameters are based on the use of low-expansion potential backfill materials 
within a 1:1 (H:V) line projected from the heel of the retaining wall. 
 

The active earth pressure for the design of unrestrained earth retaining structures with level 
backfills can be taken as equivalent to the pressure of a fluid weighing 40 pcf.  The at-rest earth 
pressure for the design of restrained earth retaining structures with level backfills can be taken 
as equivalent to the pressure of a fluid weighing 60 pcf.  The above values assume a granular 
and drained backfill condition.  Higher lateral earth pressures would apply if walls retain 
expansive clay soils.  An additional 20 pcf should be added to these values for walls with a 2:1 
(H:V) sloping backfill.  An increase in earth pressure equivalent to an additional 2 feet of 
retained soil can be used to account for surcharge loads from light traffic.  The above values do 
not include a factor of safety.  Appropriate factors of safety should be incorporated into the 
design.  Surcharge due to other loading within an approximate 1½:1 (H:V) projection from the 
back of the wall will increase the lateral pressures provided above and should be incorporated 
into the wall design. 
 

Retaining walls should be designed to resist hydrostatic pressures or be provided with a back-
drain to reduce the accumulation of hydrostatic pressures.  Back-drains may consist of a two-
foot wide zone of ¾-inch crushed rock.  The back-drain should be separated from the adjacent 
soils using a non-woven filter fabric, such as Mirafi 140N or equivalent.  Weep holes should be 
provided or a perforated pipe (Schedule 40 PVC) should be installed at the base of the back-
drain and sloped to discharge to a suitable storm drain facility.  As an alternative, a geo-
composite drainage system such as Miradrain 6000 or equivalent placed behind the wall and 
connected to a suitable storm drain facility can be used.  The project architect should provide 
waterproofing specifications and details.  
 

8.6.3 Seismic Earth Pressure 
 

Where required, seismic earth pressures can be taken as equivalent to the pressure of a fluid 
weighing 44 pounds per cubic foot (pcf) for flexible walls and 79 pcf for stiff walls.  These values 
are for level backfill conditions and do not include a factor of safety.  Sloping backfill will 
increase wall pressures.  Appropriate factors of safety should be incorporated into the design.  
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The seismic pressure is in addition to the un-factored static active pressures.  The allowable 
passive pressure and bearing capacity can be increased by ⅓ in determining the stability of the 
wall. 

 

8.7 Interior Slabs-on-Grade 
 

The project structural engineer should design the interior concrete slab-on-grade floor.  We recommend 
that building slabs be at least 4-inches in thickness and that consideration be given to the slab being 
reinforced with No. 3 bars spaced 18-inches on center, each way, and placed at slab mid-height, or the 
slab reinforcement in accordance with the structural engineers design.  Subgrade materials should not 
be allowed to desiccate between grading and the construction of the concrete slabs.  The floor slab 
subgrade should be thoroughly and uniformly moistened prior to placing concrete. 
 

A moisture vapor retarder/barrier should be placed beneath slabs where moisture sensitive floor 
coverings will be installed.  Typically, plastic is used as a vapor retardant.  If plastic is used, a minimum 
10-mil is recommended.  The plastic should comply with ASTM E1745.  Plastic installation should comply 
with ASTM E1643. 
 

Current construction practice typically includes placement of a 2-inch thick sand cushion between the 
bottom of the concrete slab and the moisture vapor retarder/barrier.  This cushion can provide some 
protection to the vapor retarder/barrier during construction and may assist in reducing the potential for 
edge curling in the slab during curing.  However, the sand layer also provides a source of moisture vapor 
 

to the underside of the slab that can increase the time required to reduce moisture vapor emissions to 
limits acceptable for the type of floor covering placed on top of the slab.  The slab can be placed directly 
on the vapor retarder/barrier.  The floor covering manufacturer should be contacted to determine the 
volume of moisture vapor allowable and any treatment needed to reduce moisture vapor emissions to 
acceptable limits for the particular type of floor covering installed.  The project team should determine 
the appropriate treatment for the specific application. 
 

8.8 Exterior Slabs-on-Grade (Hardscape) 
 

The top 24-inches of soil below exterior concrete slabs-on-grade should have an expansion index of 50 
or less.  Exterior slabs should have a minimum thickness of 4-inches and consideration given to be 
reinforced with at least No. 3 bars at 24-inches on center each way.  Slabs should be provided with 
weakened plane joints.  Joints should be placed in accordance with the American Concrete Institute 
(ACI) guidelines.  Proper control joints should be provided to reduce the potential for damage resulting 
from shrinkage.  Subgrade materials should not be allowed to desiccate between grading and the 
construction of the concrete slabs.  The floor slab subgrade should be thoroughly and uniformly 
moistened prior to placing concrete. 
 

All dedicated exterior flatwork should conform to standards provided by the governing agency including 
section composition, supporting material thickness and any requirements for reinforcing steel.  Concrete 
mix proportions and construction techniques, including the addition of water and improper curing, can 
adversely affect the finished quality of the concrete and result in cracking and spalling of the slab.  We 
recommend that all placement and curing be performed in accordance with procedures outlined by the 
American Concrete Institute and/or Portland Cement Association.  Special consideration should be given 
to concrete placed and cured during hot or cold weather conditions.   
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8.9 Corrosivity 
 
One sample of the onsite soils was tested to provide a preliminary indication of the corrosion potential 
of the onsite soils.  The test results are presented in Appendix B.  A brief discussion of the corrosion test 
results is provided in the following section. 
 

• The sample tested had a soluble sulfate concentration of 0.025 percent, which indicates the 
sample has a negligible sulfate corrosion potential relative to concrete.  
 

• It should be noted that soluble sulfate in the irrigation water supply, and/or the use of fertilizer 
may cause the sulfate content in the surficial soils to increase with time.  This may result in a 
higher sulfate exposure than that indicated by the test results reported herein.  Studies have 
shown that the use of improved cements in the concrete, and a low water-cement ratio will 
improve the resistance of the concrete to sulfate exposure. 
 

• The sample tested had a chloride concentration of 0.026 percent, which indicates the sample 
has a negligible chloride corrosion potential relative to metal.   
 

• The sample tested had a minimum resistivity of 520 ohm-cm, which indicates the sample is 
extremely corrosive to ferrous metals. 
 

• The sample tested had a pH of 7.0, which indicates the sample is neutral.   
 

Additional testing should be performed after grading to evaluate the as-graded corrosion potential of 
the onsite soils.  We are not corrosion engineers.  A corrosion consultant should be retained to provide 
corrosion control recommendations if deemed necessary. 
 
 
9.0 PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS  
 
Deleterious material, excessively wet or dry pockets, concentrated zones of oversized rock fragments, 
and any other unsuitable yielding materials encountered during grading should be removed.  Once 
compacted fill and/or native soils are brought to the proposed pavement subgrade elevations, the 
subgrade should be proof-rolled in order to check for a uniform firm and unyielding surface.  
Representatives of the project Geotechnical Engineer should observe all grading and fill placement. 
 
The upper 12-inches of pavement subgrade soils should be scarified; moisture conditioned to at least 
optimum moisture content and compacted to at least 95 percent of the laboratory standard  
(ASTM D1557).  If loose or yielding materials are encountered during subgrade preparation, evaluation 
should be performed by EEI.  Aggregate base materials should be properly prepared (i.e., processed and 
moisture conditioned) and compacted to at least 95 percent of the maximum dry density as determined 
by ASTM D1557.  Aggregate base materials should conform to Caltrans specifications for Class 2 
aggregate base. 
 
All pavement section changes should be properly transitioned.  Although not anticipated, if adverse 
conditions are encountered during the preparation of subgrade materials, special construction methods 
may need to be employed.  A representative of the project Geotechnical Engineer should be present for 
the preparation of subgrade and aggregate base. 
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For design purposes we have assumed a Traffic Index (TI) of 5.0 for the drive areas and entrance aprons 
at the subject property.  This assumed TI should be verified as necessary by the Civil Engineer or Traffic 
Engineer.  Based on the results of R-Value testing of the upper materials at the property, we have 
assumed a preliminary R-Value of 9 for the materials likely to be present at rough grades.  The modulus 
of subgrade reaction (K-Value) was estimated at 70 pounds per square inch per inch (psi/in) for an R-
Value of 9 (Caltrans, 1974).  Pavement design was calculated for the parking lot structural section 
requirements for asphaltic concrete in accordance with the guidelines presented in the Caltrans 
Highway Design Manual.  Rigid pavement sections were evaluated in general accordance with ACI 330R-
08, based on an average daily truck traffic value of 10. 
 
 

 
 

The recommended pavement sections provided in Table 3 are intended as a minimum guideline.  If 
thinner or highly variable pavement sections are constructed, increased maintenance and repair could 
be expected.  If the actual ADT (average daily traffic), ADTT (average daily truck traffic), or traffic index 
(TI) increases beyond our assumed values, increased maintenance and repair could be required for the 
pavement section.  Final pavement design should be verified by testing of soils exposed at subgrade 
after grading has been completed.  Thicker pavement sections could result if R-Value testing indicates 
lower values. 
 
 
10.0 DEVELOPMENT RECOMMENDATIONS 
 
10.1 Landscape Maintenance and Planting 
 
Water is known to decrease the physical strength of earth materials, significantly reducing stability by 
high moisture conditions.  Surface drainage away from foundations and graded slopes should be 
maintained.  Only the volume and frequency of irrigation necessary to sustain plant life should be 
applied. 
 

TABLE 3 
Pavement Design Recommendations- Non-Permeable Flexible and Rigid Pavement 

Traffic Index (TI) and Location Pavement Surface Aggregate Base Material 
(1)

 

5.0 – Main Drive Area  3-inches Asphalt Concrete 9-inches 

4.5- Parking and Drive Areas  3-inches Asphalt Concrete 8-inches 

Concrete Pavement - Parking 
Areas 

5.0-inches Portland Cement Concrete 
(2)

 
4.0-inches 

Concrete Pavement –Drive areas 6-inches Portland Cement Concrete 
(2)

 6.0-inches 

Concrete Pavement- 
Drive Approach/Heavy Truck-

Trash Truck Pads/Trash Enclosure 

7.0-inches Portland Cement Concrete 
(2)

 
6.0-inches 

(1) R-Value of 78 for Caltrans Class II aggregate base 
(2) Reinforcement and control joints placed in accordance with the pavement or structural engineer’s 

requirements 
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Consideration should be given to selecting lightweight, deep rooted types of landscape vegetation which 
require low irrigation that are capable of surviving the local climate.  From a soils engineering viewpoint, 
“leaching” of the onsite soils is not recommended for establishing landscaping.  If landscape soils are 
processed for the addition of amendments, the processed soils should be re-compacted to at least 
90 percent relative compaction (based on ASTM D1557). 
 
10.2 Site Drainage 
 
Positive site drainage should be maintained at all times.  Drainage should not flow uncontrolled over 
slopes.  Runoff should be channeled away from slopes and structures and not allowed to pond and/or 
seep uncontrolled into the ground.  Pad drainage should be directed toward an acceptable outlet.  
Consideration should be given to eliminating open bottom planters directly adjacent to proposed 
structures for a minimum distance of 10 feet.  As an alternative, closed-bottom type planters could be 
utilized, with a properly designed drain outlet placed in the bottom of the planter.  
 
Final surface grades around structures should be designed to collect and direct surface water away from 
structures and toward appropriate drainage facilities.  The ground around the structure should be 
graded so that surface water flows rapidly away from the structure without ponding.  In general, we 
recommend that the ground adjacent to the structure slope away at a gradient of at least 2 percent.  
Densely vegetated areas where runoff can be impaired should have a minimum gradient of at least 5 
percent within the first 5 feet from the structure.  Roof gutters with downspouts that discharge directly 
into a closed drainage system are recommended on structures.  Drainage patterns established at the 
time of fine grading should be maintained throughout the life of the proposed structures. 
 
10.3 Site Runoff Considerations - Stormwater Disposal Systems 
 
It is our understanding that the Client is considering that runoff generated from the facility to be 
disposed of in engineered subsurface features onsite.  We performed percolation testing in order to 
provide an indication of the infiltration characteristics of the onsite materials.  Our testing and findings 
are summarized in the following sections. 
 
 10.3.1 Percolation Testing 

 
Two percolation tests were performed onsite: B-1/P-1 and B-4/P-2 were performed during the 
subsurface exploration on October 9, 2018, at the location of the proposed detention basin in 
the western part of the property.  Following the drilling of exploratory borings B-1/P-1 and B-
4/P-2, a 3-inch diameter perforated polyvinyl chloride (PVC) pipe was placed in the hole and 
gravel was placed around the pipe.  The test holes were presoaked in general accordance with 
the City of Oceanside BMP guidelines (City of Oceanside, 2016). 
 
Percolation testing was performed until consistent results were obtained.  The results were used 
to calculate the pre-adjusted percolation rate for the test hole.  Upon conclusion of testing, the 
perforated pipe was removed from the test hole and the test hole was backfilled. 
 
We note that a soil profile’s percolation rate is not the same as its infiltration rate.  Therefore, 
the measured/calculated field percolation rate was converted to an estimated infiltration rate 
utilizing a reduction factor determined using the Porchet method.  Additionally, as indicated in 
the County of San Diego BMP guidelines (County of San Diego, 2016) and City of Oceanside BMP 
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Guidelines (2016), a feasibility factor of safety of 2.0 is should be applied to the measured 
infiltration rates to account for remaining uncertainty and long-term deterioration that cannot 
be technically mitigated.  The following Table 4 presents the measured percolation rates and 
corresponding infiltration rates calculated for test holes B-1/P-1 and B-4/P-2. 
 
 

TABLE 4 
Summary of Percolation Testing 

Location 
Depth  

(ft.) 

Pre-Adjusted 
Percolation Rate 

(in/hr) 

Infiltration Rate* 
(in/hr) 

B-1/P-1 ~ 15  4.80 0.21/0.11* 

B-4/P-2 ~ 9 2.40 0.22/0.11* 
*Feasibility factor of safety of 2.0 is included 

 
 

10.3.2 Summary of Findings 
 
The County of San Diego/Oceanside BMP guidelines indicate that onsite storm-water disposal 
systems can be designed for “Full-Infiltration” for subsurface materials with corrected 
infiltration rates equal to or greater than 0.5-inches per hour, and for “Partial Infiltration” for 
corrected infiltration rates less than 0.5-inches per hour.  With the 2.0 factor of safety applied 
the estimated infiltration rate from both B-1/P-1 and B-4/P-2 are less than 0.5-inches per hour.  
It is our conclusion that the on-site soils in the areas tested appear unsuitable for direct storm 
water full infiltration per the City of Oceanside/ County of San Diego’s BMP guidelines.  
 
We provide the following conclusions regarding the percolation test results: 
 
• It is our opinion that the percolation characteristics at the tested depths and locations are 

generally representative of the site conditions in the vicinity of the test holes.  Percolation 
testing was performed within decomposed granitic bedrock materials. 
 

• As discussed in the County of San Diego/Oceanside BMP guidelines for percolation testing, 
the bottom of the borings where the percolation tests are performed should be at 
approximately the same depth of the invert of the proposed infiltration facility.  The project 
civil engineer should determine if the tests performed meet this requirement. 
 

• As discussed in the County of San Diego/Oceanside BMP guidelines, a correction factor 
should be applied to the measured infiltration rates to account for soil assessment method, 
soil type, soil variability, depth to groundwater, level of pretreatment, redundancy, and 
compaction during construction.  The project civil engineer should determine the 
appropriate design-level factor of safety for the proposed disposal system. 

 
Design of the stormwater disposal system should be in accordance with the City of Oceanside 
BMP Guidelines/County of San Diego guidelines.  The completed form I-8 of the San Diego 
Region Model BMP Design Manual is included as Appendix D. 
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10.3.3 Structure Setback from Retention Devices 
 
We recommend that storm-water disposal systems be situated at least three times their depth, 
or a minimum of 15 feet (whichever is greater), from the outside bottom edge of structural 
foundations.  Structural foundations include (but are not limited to) buildings, loading docks, 
retaining walls, and screen walls.  The invert of storm-water infiltration should be outside a 1:1 
(H:V) plane projected from the bottom of adjacent foundations.  
 
Stormwater disposal systems should be checked and maintained on regular intervals. 
Stormwater devices including bio-swales that are located closer than 10 feet from any 
foundations/footings should be lined with an impermeable membrane to reduce the potential 
for saturation of foundation soils.  Foundations may also need to be deepened. 
 
Storm water infiltration should not be located near utility lines where the introduction of storm 
water could cause damage to utilities or settlement of trench backfill. 

 

10.4 Additional Site Improvements 
 

Recommendations for additional grading can be provided upon request.  If in the future, additional 
property improvements are planned for the subject property, recommendations concerning the design 
and construction of improvements would be provided upon request. 
 

10.5 Utility Trench Backfill 
 

Fill around the pipe should be placed in accordance with details shown on the drawings and should be 
placed in layers not to exceed 8-inches loose (unless otherwise approved by the geotechnical engineer) 
and compacted to at least 90 percent of the maximum dry density as determined in accordance with 
ASTM D1557 (Modified Proctor).  The geotechnical engineer should approve all backfill material.  Select 
material should be used when called for on the drawings, or when recommended by the geotechnical 
engineer.  Care should be taken during backfill and compaction operations to maintain alignment and 
prevent damage to the joints.  The backfill should be kept free from oversized material, chunks of highly 
plastic clay, or other unsuitable or deleterious material. Backfill soils should be non-expansive, non-
corrosive, and compatible with native earth materials.  Backfill materials and testing should be in 
accordance with the CBC (2016), and the requirements of the local governing jurisdiction. 
 

Pipe backfill areas should be graded and maintained in such a condition that erosion or saturation will 
not damage the pipe bedding or backfill.  Flooding trench backfill is not recommended.  Heavy 
equipment should not be operated over any pipe until it has been properly backfilled with a minimum of 
2 to 3 feet of cover.  The utility trench should be systematically backfilled to allow maximum time for 
natural settlement.  Backfill should not occur over porous, wet, or spongy subgrade surfaces.  Should 
these conditions exist, the areas should be removed, replaced and recompacted.   
 
 

11.0 PLAN REVIEW 
 

Once detailed grading and foundation plans are available, they should be submitted to EEI for review 
and comment, to reduce the potential for discrepancies between plans and recommendations 
presented herein.  If conditions found differ substantially from those stated; appropriate 
recommendations will be provided.  Additional field studies may be warranted. 
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12.0 LIMITATIONS 
 
This Geotechnical Evaluation has been conducted in accordance with generally accepted geotechnical 
engineering principles and practices.  Findings provided herein have been derived in accordance with 
current standards of practice, and no warranty is expressed or implied.  Standards of practice are subject 
to change with time.  This report has been prepared for the sole use of Protea Senior Living Oceanside, 
LLC (Client), within a reasonable time from its authorization.   
 
Subject property conditions, land use (both onsite and offsite), or other factors may change as a result of 
manmade influences, and additional work may be required with the passage of time.  This Geotechnical 
Evaluation should not be relied upon by other parties without the express written consent of EEI and the 
Client; therefore, any use or reliance upon this Geotechnical Evaluation by a party other than the Client 
should be solely at the risk of such third party and without legal recourse against EEI, its employees, 
officers, or directors, regardless of whether the action in which recovery of damages is brought or based 
upon contract, tort, statue, or otherwise.  The Client has the responsibility to see that all parties to the 
project, including the designer, contractor, subcontractor, and building official, etc. are aware of this 
report in its complete form.  This report contains information that may be used in the preparation of 
contract specifications; however, the report is not designed as a specification document, and may not 
contain sufficient information for use without additional assessment.  EEI assumes no responsibility or 
liability for work or testing performed by others.  In addition, this report may be subject to review by the 
controlling authorities. 
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SOIL CLASSIFICATION CHART AND BORING LOGS 
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 MIXTURES

WELL-GRADED SANDS,GRAVELLY-SANDS,
LITTLE OR NO FINESCLEAN SANDS

SANDS WITH 
FINES

SAND
AND

SANDY
SOILS

GREATER THAN 50%
OF COARSE
FRACTION

PASSING NO.
4 SEIVE

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
 NO. 200 SIEVE

SIZE

POORLY-GRADED SANDS, GRAVELLY-
SANDS, LITTLE OR NO FINES

SILTY-SANDS

CLAYEY-SANDS

FINE
GRAINED

SOILS

SILTS
AND

CLAYS LIQUID LIMIT
LESS THAN 50

SILTS
AND

CLAYS
LIQUID LIMIT

GREATER THAN 50

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
 NO. 200 SIEVE

SIZE

INORGANIC SILTS, VERY FINE SANDS, 
ROCK FLOUR, SILTY OR CLAYEY FINE SANDS 

INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, LEAN CLAYS

ORGANIC SILTS AND ORGANIC CLAYS 
WITH LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR VOCANIC ASH

INORGANIC CLAYS WITH HIGH PLASTICITY

ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICITY, ORGANIC SILTS

SAMPLER TYPES

SPT

Modified California (2.5" I.D.)

Bulk

Shelby Tube

Rock Core

OTHER TESTS

COR – Corrosivity

CD – Consolidated Drained Triaxial

CON – Consolidation

DS – Direct Shear

RV – R-Value
SA – Sieve Analysis

ATT – Atterberg Limit (Plasticity Index)

TV – Torvane Shear
UU – Unconsolidated Undrained  
Triaxial

PLASTICITY CHART

P
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 In
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(%
)

0
0

Liquid Limit (%)
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20
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10 20 30 40 50 60 70 80 90 100 110 120

CL-ML

CL
“A” L

INE

CH

OH & MH

Water Level

PENETRATION RESISTANCE
(Recorded As Blows/Foot)

SAND & GRAVEL SILT & CLAY
Relative Density
Very Loose
Loose
Medium Dense

Dense

Very Dense

Blows/Foot* N
0-4
4-10

10-30

30-50

Over 50

Consistency
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff

Blows/Foot* N
0 - 2
2 - 4
4 - 8

Over 30

8 - 15

Hard
15 - 30

Strength**(KSF)
0 – 0.5

0.5 – 1.0
1.0 – 2.0

Over 8.0

2.0 – 4.0
4.0 – 8.0

* Number of blows of 140LB hammer falling 30 inches to drive a 2 
inch O.D. (1-3/8 inch I.D.) split barrel sampler the last 12 inches of 
an 18-inch drive (ASTM-1586 Standard Penetration Test)

60 60

** Undrained shear strength in kips/sq. ft. As determined by 
laboratory testing or approximated by the standard penetration 
test, pocket penetrometer, torvane, or visual observation

UNIFIED SOIL CLASSIFICATION (ASTM D-2487-98)

Geotechnical & Environmental Solutions

LEGEND TO SOIL 
DESCRIPTIONS

APPENDIX A

EI – Expansion Index
MAX – Maximum Density

-#200 - Percent Passing #200         
Sieve

High Plasticity

Low Plasticity

(GREATER THAN 12% 
PASSING  #200 Sieve)

(LESS THAN 5% 
PASSING  #200 Sieve)

(GREATER THAN 12% 
PASSING  #200 Sieve)



BULK
MC

MC

MC

NR

NR

12

6

5

101

95

129

50 for 5"

50 for 3"

50 for 5"

50 for 2"

50 for 2"

SC

SC

ARTIFICIAL FILL (Af)
Sandy Gravelly CLAY and Clayey SAND, light reddish-brown, damp,
very dense/very stiff

BEDROCK
@ 6' Decomposed GRANITE (Kg), excavates to Clayey SAND,
reddish-brown mottled, oxidized, damp, very dense

@ 10' No recovery

@ 15' No recovery; refusal

Total depth due to refusal: 15.1'
No groundwater encountered

Percolation test performed
Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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MATERIAL DESCRIPTION

PAGE  1  OF  1
BORING NUMBER B-1/P-1

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SC

SC-CL

ARTIFICIAL FILL (Af)
Clayey SAND, tan, medium dense, damp

BEDROCK
@ 4' Decomposed GRANITE (Kg), excavates to Sandy CLAY to
Clayey SAND, reddish brown, oxidized, damp, dense

@ 9' Refusal

Total depth: 9'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-2

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SC-SM

CL

ARTIFICIAL FILL (Af)
Clayey SAND, tan, medium dense, damp

BEDROCK
@ 4' Decomposed GRANITE (Kg), excavates to Sandy CLAY, reddish
brown, oxidized, damp, very stiff
@ 6' Refusal

Total depth: 6'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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MATERIAL DESCRIPTION
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BORING NUMBER B-3

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SPT 14
50 for 2"

SM

SC

ARTIFICIAL FILL (Af)
Silty SAND, tan to light brown, damp, dense, common <2" gravel,
trace clay

BEDROCK
@ 4.5' Decomposed GRANITE (Kg), excavates to Silty Clayey SAND,
reddish brown, oxidized, damp, very dense

@ 9' Refusal

Total depth due to refusal: 9'
Percolation test performed

No groundwater encountered
Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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MATERIAL DESCRIPTION
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BORING NUMBER B-4/P-2

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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BULK
MC

MC

NR

7

8

122

114

40
50 for 2"

50 for 5"

50 for 1"

GP

SM

SC

ARTIFICIAL FILL (Af)
GRAVEL, damp, dense, temporary road
@ 0.5' Silty Gravelly SAND, reddish brown, damp, very dense

BEDROCK
@ 4' Decomposed GRANITE (Kg), excavates to Clayey SAND and
Sandy CLAY, reddish-brown mottled, oxidized, damp, very dense

@ 7.5' No Recovery
@ 8' Refusal

Total depth due to refusal: 8'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 387 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-5

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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BULK
MC

MC

MC

MC

SPT

17

11

17

10

7

108

110

113

130

15
20
26

43
23
34

17
20
36

24
17
33

50 for 3"

25

31

31

28

SM

GM

ML

SC

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense

@ 5' Sandy GRAVEL, reddish brown, damp, dense, common <1"
dacite and granitic fragments

ALLUVIUM (Qal)
@ 7' Sandy SILT, dark brown to black, damp, stiff, trace clay, common
roots, trace gravel

BEDROCK
@ 9' Decomposed GRANITICS (Kg), excavates to Clayey SAND,
reddish brown, oxidized, damp, very dense

@ 16' Refusal

Total depth due to refusal: 16'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 386 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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MATERIAL DESCRIPTION
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BORING NUMBER B-6

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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MC

MC

MC

SPT

18

22

17

13

107

99

131

6
17
32

13
50 for 2"

50 for 2"

23
18
19

27

37

SM

SC

CL-ML

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense, trace gravel

@ 6' Sandy CLAY, reddish brown, damp, very stiff, common <1"
dacite and granitic fragments

SANTIAGO FORMATION (Ts)
@ 9.5' excavates to Clayey SAND to Silty SAND, reddish brown,
oxidized, damp, very dense/stiff
@ 11' Refusal on possible granitic rock

Total depth due to refusal: 11'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 388 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-7

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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BULK
MC

MC

MC

MC

SPT

12

5

15

8

7

118

120

116

103

8
12
19

15
17
18

13
18
20

50 for 4"

39
32
23

17

19

21

55

SM

GM

GC

SC

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense, trace gravel,
trace clay

@ 5' Gravelly SAND, reddish brown, damp, dense, common <1" dacite
and granitic fragments, trace clay

@ 7' Gravelly Silty CLAY, olive to reddish brown, damp, stiff to very
stiff

BEDROCK
@ 10' Decomposed GRANITICS (Kg), excavates to Clayey SAND,
reddish brown, oxidized, damp, very dense

@ 15' Refusal

Total depth due to refusal: 15'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-8

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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5
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20

SM

CL-ML

SM

SC

CL

ARTIFICIAL FILL (Af)
Silty SAND, tan to reddish brown, damp, medium dense, trace gravel,
trace clay

@ 2' Sandy Clayey SILT to Silty CLAY, damp stiff, common <1" dacite
and granitic fragments, trace sand

@ 7' Silty SAND, tan to reddish brown, damp, very dense, trace clay

@ 10' No recovery; gravel?

ALLUVIUM
@ 11' Clayey SAND, reddish brown to grayish-brown, damp, very
dense, common <2" granitic and siltstone fragments

SANTIAGO FORMATION (Ts)
@ 13' excavates to CLAY, olive to reddish brown, oxidized, damp, stiff
to very stiff, trace gypsum

@ 17.5' Refusal on possible granitic rock

Total depth due to refusal: 17.5'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-9

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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SM

CL-ML

ARTIFICIAL FILL
Silty Gravelly SAND, light brown, medium dense, damp, trace clay,
common <1" gravel

@ 2' Silty SAND, tan white mottled, damp, dense

@ 6' Silty CLAY, tan to olive brown to brown, some orange oxidation
streaks, slightly moist, very stiff, common <2" sandstone and granitic
fragments
@ 8' Refusal on possible granitic rock

Total depth due to refusal: 8'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 391 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-10

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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CL-ML
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SC

ARTIFICIAL FILL
Silty Gravelly SAND, light brown, damp, medium dense, common roots
@ 1' Clayey SILT, tan to brown to olive brown, slightly moist, very stiff,
common <4" fragments of sandstone, granitics, and dacite

@ 4' Silty Gravelly CLAY, brown to olive brown, slightly moist, very
stiff, common <2" granitic, sandstone, and dacite fragments

ALLUVIUM
@ 7' Sandy SILT, dark reddish brown to black, damp, very dense,
trace clay, common roots and artificial detritus

BEDROCK
@ 9' Decomposed GRANITE, excavates to Clayey SAND, reddish
brown mottled, damp, very dense
@ 10.5' Refusal

Total depth due to refusal: 10.5'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-11

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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50 for 6"

50 for 6"

30
50 for 3"

44SM

GC

GM

ARTIFICIAL FILL
Silty Gravelly SAND, light brown to tan, damp, medium dense,
common roots, common <5" fragments of sandstone

@ 5.5' Sandy Gravelly CLAY, tan to grayish-brown to olive-brown,
slightly moist, very stiff to hard, common <2" granitic, sandstone, and
dacite fragments

ALLUVIUM
@ 10' Sandy GRAVEL and Gravelly SAND, reddish brown to dark
brown, damp, very dense, common <3" granitic and dacite fragments,
trace clay
@ 13' Refusal; possible granitic contact

Total depth due to refusal: 13'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 388 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"
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BORING NUMBER B-12

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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BULK
MC
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NR

16

27
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22
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50 for 5"

15
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50 for 4"

50 for 5"

50 for 2"

EI DS
COR
MAX

36

SM

CL-ML

MLS

SC

SC

ARTIFICIAL FILL
Silty Gravelly SAND, light brown to tan, damp, medium dense,
common roots, common <5" fragments of sandstone
@ 1.5' Silty CLAY and Sandy SILT, olvie to white mottled to tan, very
stiff, slightly moist

@ 7' Sandy SILT, tan to brown, damp, very stiff to hard

ALLUVIUM
@ 9.5' Clayey Silty SAND, black to dark brown, orange-red oxidation,
damp, very dense, some plant roots, possible topsoil or alluvium

@ 13' Clayey SAND, reddish brown, very dense, damp, decomposed
granite?

@ 15' No recovery; refusal on possible granitic rock

Total depth due to refusal: 15.1'
No groundwater encountered

Backfilled with bentonite and native soil

COMPLETED 10/9/18DATE STARTED 10/9/18

LOGGED BY MC

GROUND ELEVATION 390 feet

EQUIPMENT / RIG Truck Mounted CME-55

METHOD 8" Hollow Stem Auger 140 lbs Auto Hammer

CHECKED BY JPB

HAMMER EFFICIENCY (%) 60

SPT CORRECTION 1.00 CAL CORRECTION 0.55

GROUNDWATER DEPTH (ft) Not Encountered

BORING DIAMETER 8"

NOTES

G
R

A
P

H
IC

LO
G

S
A

M
P

LE
 T

Y
P

E

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

P
E

N
E

T
R

A
T

IO
N

R
E

S
IS

T
A

N
C

E
(b

lo
w

s/
6-

in
ch

es
)

F
IN

E
S

 C
O

N
T

E
N

T
(%

)

D
E

P
T

H
(f

t)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

O
T

H
E

R
 T

E
S

T
S

S
P

T
 N

60

P
O

C
K

E
T

 P
E

N
(t

sf
)

U
S

C
S

S
Y

M
B

O
L

A
T

T
E

R
B

E
R

G
 L

IM
IT

S
(P

I:L
L)

MATERIAL DESCRIPTION

PAGE  1  OF  1
BORING NUMBER B-13

PROJECT NAME Ocean Hills Phase 2

PROJECT LOCATION 4500 Cannon Road, Oceanside CA

CLIENT Protea Senior Living Oceanside, LLC

PROJECT NUMBER AAA-72646.4
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Geotechnical Evaluation – Protea Capitol Partners    October 29, 2018 
Proposed “Ocean Hills Phase II” Development, Oceanside, California EEI Project AAA-72646.4 
 

 

APPENDIX B 

LABORATORY TEST DATA 
 

Laboratory tests were performed to provide geotechnical parameters for engineering analyses. The 
following tests were performed: 

 

• CLASSIFICATION: Field classifications were verified in the laboratory by visual examination. The 

final soil classifications are in accordance with the Unified Soil Classification System. 

• MOISTURE CONTENT and DRY DENSITY: The in-situ moisture content and dry density of soils 

was determined for soil samples obtained from the borings, and were determined in general 

accordance with ASTM D2216 and ASTM 2937, respectively. 

• GRAIN SIZE DISTRIBUTION: The grain size distribution was determined on select samples in 

accordance with ASTM D422.   

• ATTERBERG LIMITS: The Atterberg limits were determined on select samples in accordance with 

ASTM D4318.   

• EXPANSION INDEX: The expansion index was determined on select samples in accordance with 

ASTM D4829.   

• CORROSIVITY: Corrosion testing of representative soil samples included sulfate potential by 

California Test 417, chloride potential by California Test 422, and soil minimum resistivity and pH 

by California Test 643. The sample was tested at the Clarkson Laboratory and Supply, Inc. 

located in Chula Vista, California. 

 



55 610.2 640.5
161.5 198.6 198.6
152.7 411.6 441.9
50.1 379.1 379.1

8.8 0.0073 62.8
102.6 114.5 16.6

8.6 49.1 94.9

Add Weight
10 Minutes Initial Reading
Add Water

Final Reading

B D

Project Name:

Project No.:

Date:

Boring/Sample No.:

Depth/Location:

AAA-72646.4

10/18/2018

B-13

0-5 ft.

Grey-Brn. Sandy Silt SM

Wet Weight and Tare (g) -

EXPANSION INDEX TEST 
ASTM METHOD D4829

Water Loss (g) -
Dry Weight (g) -

Wt. of Soil and Ring (g) -
Ring Weight (g) -

Wet Weight of Soil (g) -

Volume of Ring (ft3) -
Dry Density (pcf) -

Dry Weight and Tare (g) -
Tare Weight (g) -

Moisture Content of Initial Sample % Saturation of Re-molded Sample Moisture Content of Final Sample

Tare No. -

B-13

Dry Weight of Soil (g) -

Weight of Water (g) -
Final Moisture (%)

Final Saturation (%) -

Dry Weight of Soil (g) -

0.00010:50
11:40

0.000

Very Low
Low

Medium 
High

Client:

0.040
0.041

2195 Faraday Avenue, Suite K, Carlsbad, CA 92008

>130

1:12
5:50

21-50
51-90

Potential Expansion

0.043

Soil Description:

Tested By:

Portola

Parcel #2

10/19/18

Very High

43

42

91-130

0-20

EImeasured =

EI50 =

Expansion Index, EI50

@ 0-5 ft.

Expansion Test - UBC (144 PSF)

10:4010/18/18
Date Time Reading

Initial Moisture (%) - Initital Saturation (%) -

Wt. of Soil and Ring (g) -
Ring Weight (g) -

Wet Weight of Soil (g) -



1 2 3 4

8.48 8.74 8.86 8.73

4.28 4.28 4.28 4.28

4.20 4.46 4.58 4.45

126.1 133.9 137.5 133.6

100.00 100.00 100.00 100.00

93.90 92.30 90.70 89.10

6.5 8.3 10.3 12.2

118.4 123.6 124.7 119.1

Maximum Density 125.5 pcf @ 9.5 % Moisture

Project Number:

Sample

Mold and Wet Soil (lbs.)

Small Mold (lbs.)

Wet Soil (lbs.)

LABORATORY COMPACTION ASTM D 1557

Wet Density (pcf)

Moisture (%)

2195 Faraday, Suite K, Carlsbad, CA 92008

Client:

Project Name:

Date:

Procedure:

Boring/Sample No.:

Depth/Location:

Soil Description:

Dry Density (pcf)

Tare and Wet Soil (gm.)

Tare and Dry Soil (gm.)

Tested By:

Protea Senior Living-Oceanside,LLC

Parcel #2

AAA-72646.4

10/17/2018

D-1557-A

B-13

0-5 ft. 

Brown Silty Sand SM

B D
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%
pcf
%

φ = 27 deg. c = 544 psf

2195 Faraday Avenue, Suite K, Carlsbad, CA 92008

17.1

Peak Strength

Average Initial Moisture =
Average Dry Density =
Average Final Moisture =

9.5
112.9

Test Results

Sample Data
90%

@B-13 0-5 ft

Soil Description:

Tested by:

Protea Senior Living-Oceanside,LLC

Parcel #2

AAA-72646.4

10/18/18

B-13

0-5 ft

Grey-Brn. Sandy Silt ML

B D

Client:

Project Name:

Project No.:

Date:

Boring/Sample No:

Depth/Location:

Remarks: Sample inundated prior to testing
Remolded: 

Soil Description: Grey-Brn. Sandy Silt ML

DIRECT SHEAR TEST (ASTM D3080)
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A B C D
Compactor air pressure PSI 160 110 70
Water added % 3.6 4.8 7.0
Moisture at compaction % 15.8 17.0 19.2
Height of sample IN 2.52 2.67 2.6
Dry density PCF 113.6 109.0 106.4
R-Value by exudation 15 10 7
R-Value by exudation, corrected 15 10 7
Exudation pressure PSI 449 340 183
Stability thickness FT 1.09 1.15 1.19
Expansion pressure thickness FT 0.73 0.67 0.57

Traffic index, assumed 5.0 Sample Location:
Gravel equivalent factor, assumed 1.25 Sample Description:
Expansion, stability equilibrium Notes:
R-Value by expansion NA
R-Value by exudation 9 Test Method:
R-Value at equilibrium 9

GeoSoils, Inc.
5741 Palmer Way    Project: EEI Tiger
Carlsbad, CA 92008
Telephone: (760) 438-3155    Number: 5932-E-SC
Fax: (760) 931-0915

9/2/2010    Date: October 2018 Plate: 1

TEST SPECIMEN

R - VALUE TEST RESULTS

AAA-72646.4

DESIGN CALCULATION DATA

0% Retained on 3/4 inch sieve

Light Olive Brown Sandy Clay

SAMPLE INFORMATION
B-11, 0-5ft

Cal-Trans Test 301
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                      L A B O R A T O R Y   R E P O R T  
 

Telephone (619) 425-1993      Fax 425-7917      Established 1928 

C L A R K S O N  L A B O R A T O R Y  A N D  S U P P L Y  I N C. 
350 Trousdale Dr. Chula Vista, Ca. 91910 www.clarksonlab.com

A N A L Y T I C A L  A N D  C O N S U L T I N G  C H E M I S T S 
 

Date: October 16, 2018   
Purchase Order Number: AAA-72646-4                           
Sales Order Number: 41926
Account Number: EEI

To: 
*-------------------------------------------------* 
EEI Environmental Equalizers Inc
2195 Faraday Avenue Suite K
Carlsbad, CA 92008
Attention: Jeff Blake 

Laboratory Number: SO7060 Customers Phone: 760-431-3747 

Sample Designation: 
*-------------------------------------------------* 
One soil sample received on 10/12/18 at 3:45pm, 
taken from Parcel #2 Project#AAA-72646-4
marked as B-13@0'-5'.
 
Analysis By California Test 643, 1999, Department of Transportation
Division of Construction, Method for Estimating the Service Life of
Steel Culverts. 
 
pH 7.0               

Water Added (ml)                              Resistivity (ohm-cm) 
                                                           

10 1700
5 1000
5 710
5 550
5 520
5 540
5 570

17 years to perforation for a 16 gauge metal culvert.
22 years to perforation for a 14 gauge metal culvert.
30 years to perforation for a 12 gauge metal culvert.
38 years to perforation for a 10 gauge metal culvert.
47 years to perforation for a  8 gauge metal culvert.

Water Soluble Sulfate  Calif. Test 417 0.025% (250ppm)

Water Soluble Chloride Calif. Test 422 0.026% (260ppm)

__________________________
Laura Torres
LT/ilv
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APPENDIX C 

FORM I 8 
  



Appendix I: Forms and Checklists 

I-27 February 2016 

Categorization of Infiltration Feasibility Condition
Form I-8 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot be 
mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

X

X

Based on our percolation testing at the site, the calculated Infiltration Rate at both test 
borings is 0.11 in/hr with a factor of safety of 2.0 applied.

Measured infiltration rates are less than 0.5 in/hr (see Criteria 1). 



Appendix I: Forms and Checklists 

I-28 February 2016 

Form I-8 Page 2 of 4 

Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

Part 1 
Result
* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. The 
feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in

the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings

X

X

Measured infiltration rates are less than 0.5 in/hr (see Criteria 1). 

Measured infiltration rates are less than 0.5 in/hr (see Criteria 1). 

No, Full 
Infiltration is not 
considered to be 

feasible



Appendix I: Forms and Checklists 

I-29 February 2016 

Form I-8 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

X

X

Percolation testing was conducted within two borings at depths of approximately 15 and 9 feet
below existing ground surface. Tests were run at intervals of 30 minutes for each boring, and the 
resulting percolation rate was converted to an infiltration rate using the Porchet Method. A factor 
of safety of 2.0 was applied to the calculated infiltration rate, per the City of Oceanside/County of
San Diego BMP guidelines. The measured infiltration rate at both borings is 0.11 in/hr. 

Percolation testing was conducted within decomposed granitic bedrock, which has the 
consistency of sandy clay and clayey sand, and is the reason for the low infiltration rates. While 
the measured infiltration could technically allow for partial infiltration at the site, they could also 
pose a hazard to utilities for the proposed development.



Appendix I: Forms and Checklists 

I-30 February 2016 

Form I-8 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed without 
posing significant risk for groundwater related concerns 
(shallow water table, storm water pollutants or other factors)? 
The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 
Can infiltration be allowed without violating downstream water 
rights? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 

Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 

The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 

infeasible within the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in

the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings

X

Provide basis: 

Groundwater was not encountered during our subsurface investigation to the maximum depth of 
17.5 feet below ground surface. There are no known contaminants onsite. 

This question requires the expertise of water-rights lawyers to determine if any violation can be
expected downstream by reducing the run-off slightly via infiltration of the water into 
bioretention or stormwater devices

Partial 
Infiltration

may be
feasible
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EARTHWORK AND GRADING GUIDELINES 
 

 

 
 



 

 

 
 
 
 

 
EARTHWORK AND GRADING GUIDELINES 

 
 

GENERAL 

 
These guidelines present general procedures and recommendations for earthwork and grading as 
required on the approved grading plans, including preparation of areas to be filled, placement of 
fill and installation of subdrains and excavations.  The recommendations contained in the 
geotechnical report are applicable to each specific project, are part of the earthwork and grading 
guidelines and would supersede the provisions contained hereafter in the case of conflict.  
Observations and/or testing performed by the consultant during the course of grading may 
result in revised recommendations which could supersede these guidelines or the 
recommendations contained in the geotechnical report. Figures A through O is provided at the 
back of this appendix, exhibiting generalized cross sections relating to these guidelines. 
 
The contractor is responsible for the satisfactory completion of all earthworks in accordance with 
provisions of the project plans and specifications.  The project soil engineer and engineering 
geologist (geotechnical consultant) or their representatives should provide observation and 
testing services, and geotechnical consultation throughout the duration of the project. 
 
 
EARTHWORK OBSERVATIONS AND TESTING 

Geotechnical Consultant 

Prior to the commencement of grading, a qualified geotechnical consultant (a soil engineer and 
engineering geologist) should be employed for the purpose of observing earthwork procedures 
and testing the fills for conformance with the recommendations of the geotechnical report, 
the approved grading plans, and applicable grading codes and ordinances. 
 
The geotechnical consultant should provide testing and observation so that determination may 
be made that the work is being completed as specified.  It is the responsibility of the contractor 
to assist the consultant and keep them aware of work schedules and predicted changes, so 
that the consultant may schedule their personnel accordingly. 
 
All removals, prepared ground to receive fill, key excavations, and subdrains should be 
observed and documented by the project engineering geologist and/or soil engineer prior to 
placing any fill.  It is the contractor’s responsibility to notify the engineering geologist and soil 
engineer when such areas are ready for observation. 
 
 
 
 

Corporate Office: 2195 Faraday Ave., Suite K, Carlsbad, CA  92008-7207  Ph: 760-431-3747 
www.eeitiger.com 

Camarillo * Carlsbad * Pleasanton * Sacramento * Reno 

http://www.eeitiger.com/
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Laboratory and Field Tests 
 

Maximum dry density tests to determine the degree of compaction should be performed in 
accordance with American Standard Testing Materials test method ASTM designation 
D-1557-78.  Random field compaction tests should be performed in accordance with test 
method ASTM designations D-1556-82, D-2937 or D-2922 & D-3017, at intervals of 
approximately two feet of fill height per 10,000 sq. ft. or every one thousand cubic yards of fill 
placed.  These criteria would vary depending on the soil conditions and the size of the project. 
The location and frequency of testing would be at the discretion of the geotechnical consultant 

 

Contractor’s Responsibility 
 

All clearing, site preparation, and earthwork performed on the project should be conducted by 
the contractor, with observation by geotechnical consultants and staged approval by the 
appropriate governing agencies.  It is the contractor’s responsibility to prepare the ground 
surface to receive the fill to the satisfaction of the soil engineer, and to place, spread, moisture 
condition, mix and compact the fill in accordance with the recommendations of the soil 
engineer.  The contractor should also remove all major deleterious material considered 
unsatisfactory by the soil engineer. 

 

It is the sole responsibility of the contractor to provide adequate equipment and methods to 
accomplish the earthwork in accordance with applicable grading guidelines, codes or agency 
ordinances, and approved grading plans. Sufficient watering apparatus and compaction 
equipment should be provided by the contractor with due consideration for the fill material, rate 
of placement, and climatic conditions.  If, in the opinion of the geotechnical consultant, 
unsatisfactory conditions such as questionable weather, excessive oversized rock, deleterious 
material or insufficient support equipment are resulting in a quality of work that is not 
acceptable, the consultant will inform the contractor, and the contractor is expected to rectify 
the conditions, and if necessary, stop work until conditions are satisfactory. 

 

The contractor will properly grade all surfaces to maintain good drainage and prevent ponding 
of water.  The contractor will take action to control surface water and to prevent erosion 
control measures that have been installed. 

 

SITE PREPARATION 
 

All vegetation including brush, trees, thick grasses, organic debris, and other deleterious 
material should be removed and disposed of offsite, and must be concluded prior to placing fill.  
Existing fill, soil, alluvium, colluvium, or rock materials determined by the soil engineer or 
engineering geologist as unsuitable for structural in-place support should be removed prior to 
fill placement. Depending upon the soil conditions, these materials may be reused as 
compacted fills.  Any materials incorporated as part of the compacted fills should be approved by 
the soil engineer. 

 

Any underground structures such as cesspools, cisterns, mining shafts, tunnels, septic 
tanks, wells, pipelines, or other structures not located prior to grading are to be removed or 
treated in a manner recommended by the soil engineer.   Soft, dry, spongy, highly fractured, 
or otherwise unsuitable ground extending to such a depth that surface processing cannot 
adequately improve the condition should be over excavated down to firm ground and approved 
by the soil engineer before compaction and filling operations continue.  Over excavated and 
processed soils which have been properly mixed and moisture-conditioned should be 
recompacted to the minimum relative compaction as specified in these guidelines. 
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Existing ground which is determined to be satisfactory for support of the fills should be scarified 
to a minimum depth of 6 inches, or as directed by the soil engineer.  After the scarified 
ground is brought to optimum moisture (or greater) and mixed, the materials should be 
compacted as specified herein.  If the scarified zone is greater than 6 inches in depth, it may 
be necessary to remove the excess and place the material in lifts restricted to 6 inches in 
compacted thickness. 

 
Existing grind which is not satisfactory to support compacted fill should be over excavated as 
required in the geotechnical report or by the onsite soils engineer and/or engineering 
geologists. Scarification, discing, or other acceptable form of mixing should continue until the 
soils are broken down and free of large fragments or clods, until the working surface is 
reasonably uniform and free from ruts, hollows, hummocks, or other uneven features which 
would inhibit compaction as described above. 

 
Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical) 
gradient, the ground should be benched.  The lowest bench, which will act as a key, should be a 
minimum of 12 feet wide and should be at least two feet deep into competent material, 
approved by the soil engineer and/or engineering geologist.  In fill over cut slope conditions, the 
recommended minimum width of the lowest bench or key is at least 15 feet with the 
key excavated on competent material, as designated by the Geotechnical Consultant.  As a 
general rule, unless superseded by the Soil Engineer, the minimum width of fill keys should be 
approximately equal to one-half (½) the height of the slope. 

 
Standard benching is typically four feet (minimum) vertically, exposing competent material. 
Benching may be used to remove unsuitable materials, although it is understood that the 
vertical height of the bench may exceed four feet.  Pre stripping may be considered for removal 
of unsuitable materials in excess of four feet in thickness. 

 
All areas to receive fill, including processed areas, removal areas, and toe of fill benches should 
be observed and approved by the soil engineer and/or engineering geologist prior to placement 
of fill. Fills may then be properly placed and compacted until design grades are attained. 

 
 

COMPACTED FILLS 
 

Earth materials imported or excavated on the property may be utilized as fill provided that each 
soil type has been accepted by the soil engineer.  These materials should be free of roots, 
tree branches, other organic matter or other deleterious materials.  All unsuitable materials 
should be removed from the fill as directed by the soil engineer.  Soils of poor gradation, 
undesirable expansion potential, or substandard strength characteristics may be designated 
unsuitable by the consultant and may require mixing with other earth materials to serve as 
a satisfactory fill material. 

 
Fill materials generated from benching operations should be dispersed throughout the fill area. 
Benching operations should not result in the benched material being placed only within a single 
equipment width away from the fill/bedrock contact. 
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Oversized  materials,  defined  as  rock  or  other  irreducible  materials  with  a  maximum  size 
exceeding 12 inches in one dimension, should not be buried or placed in fills unless the location 
of materials and disposal methods are specifically approved by the soil engineer.  Oversized 
material should be taken offsite or placed in accordance with recommendations of the soil 
engineer in areas designated as suitable for rock disposal.  Oversized material should not be 
placed vertically within 10 feet of finish grade or horizontally within 20 feet of slope faces. 

 
To facilitate trenching, rock should not be placed within the range of foundation excavations or 
future utilities unless specifically approved by the soil engineer and/or the representative 
developers. 

 
If import fill material is required for grading, representative samples of the material should be 
analyzed in the laboratory by the soil engineer to determine its physical properties.  If any 
material other than that previously analyzed is imported to the fill or encountered during 
grading, analysis of this material should be conducted by the soil engineer as soon as practical. 

 
Fill material should be placed in areas prepared to receive fill in near-horizontal layers that should 
not exceed six inches compacted in thickness.  The soil engineer may approve thicker lifts if 
testing indicates the grading procedures are such that adequate compaction is being 
achieved. Each layer should be spread evenly and mixed to attain uniformity of material and 
moisture suitable for compaction. 

 
Fill materials at moisture content less than optimum should be watered and mixed, and “wet” 
fill materials should be aerated by scarification, or should be mixed with drier material.  
Moisture conditioning and mixing of fill materials should continue until the fill materials have 
uniform moisture content at or above optimum moisture. 

 
After each layer has been evenly spread, moisture-conditioned and mixed, it should be uniformly 
compacted to a minimum of 90 percent of maximum density as determined by ASTM test 
designation, D 1557-78, or as otherwise recommended by the soil engineer.  Compaction 
equipment should be adequately sized and should be reliable to efficiently achieve the required 
degree of compaction. 

 
Where tests indicate that the density of any layer of fill, or portion thereof, is below the required 
relative compaction or improper moisture content, the particular layer or portion will be 
reworked until the required density and/or moisture content has been attained.  No 
additional fill will be placed in an area until the last placed lift of fill has been tested and found 
to meet the density and moisture requirements, and is approved by the soil engineer. 

 
Compaction of slopes should be accomplished by over-building the outside edge a minimum of 
three feet horizontally, and subsequently trimming back to the finish design slope configuration.  
Testing will be performed as the fill is horizontally placed to evaluate compaction as the fill core 
is being developed.  Special efforts may be necessary to attain the specified compaction in the 
fill slope zone.  Final slope shaping should be performed by trimming and removing loose 
materials with appropriate equipment.  A final determination of fill slope compaction should be 
based on observation and/or testing of the finished slope face. 
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If an alternative to over-building and cutting back the compacted fill slope is selected, then 
additional efforts should be made to achieve the required compaction in the outer 10 feet of 
each lift of fill by undertaking the following: 

 
• Equipment consisting of a heavy short-shanked sheepsfoot should be used to roll 

(horizontal) parallel to the slopes continuously as fill is placed.  The sheepsfoot roller 
should also be used to roll perpendicular to the slopes, and extend out over the slope 
to provide adequate compaction to the face slope. 

 
•           Loose fill should not be spilled out over the face of the slope as each lift is compacted.  

Any loose fill spilled over a previously completed slope face should be trimmed off or be 
subject to re-rolling. 

 
• Field compaction tests will be made in the outer two to five feet of the slope at two 

to three foot vertical intervals, subsequent to compaction operations. 
 

• After completion of the slope, the slope face should be shaped with a small dozer 
and then re-rolled with a sheepsfoot to achieve compaction to near the slope face. 
Subsequent to testing to verify compaction, the slopes should be grid-rolled to achieve 
adequate compaction to the slope face.  Final testing should be used to confirm 
compaction after grid rolling. 

 
• Where testing indicates less than adequate compaction, the contractor will be 

responsible to process, moisture condition, mix and recompact the slope materials as 
necessary to achieve compaction. Additional testing should be performed to verify 
compaction. 

 
• Erosion control and drainage devices should be designed by the project civil engineer in 

compliance with the ordinances of the controlling governmental agencies, and/or in 
accordance with the recommendations of the soil engineer or engineering geologist. 

 
 

EXCAVATIONS 
 

Excavations and cut slopes should be observed and mapped during grading by the engineering 
geologist.  If directed by the engineering geologist, further excavations or over-excavation and 
refilling of cut areas should be performed.  When fills over cut slopes are to be graded, the 
cut portion of the slope should be observed by the engineering geologist prior to placement of 
the overlying fill portion of the slope.  The engineering geologist should observe all cut slopes 
and should be notified by the contractor when cut slopes are started. 

 
If, during the course of grading, unanticipated adverse or potentially adverse geologic conditions 
are encountered, the engineering geologist and soil engineer should investigate, evaluate 
and make recommendations to mitigate (or limit) these conditions. The need for cut slope 
buttressing or stabilizing should be based on as-grading evaluations by the engineering 
geologist, whether anticipated previously or not. 

 
Unless otherwise specified in soil and geological reports, no cut slopes should be excavated 
higher or steeper than that allowed by the ordinances of controlling governmental agencies. 
Additionally, short-term stability of temporary cut slopes is the contractor’s responsibility. 
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Erosion control and drainage devices should be designed by the project civil engineer and should 
be constructed in compliance with the ordinances of the controlling governmental 
agencies, and/or in accordance with the recommendations of the soil engineer or engineering 
geologist. 

 
 

SUBDRAIN INSTALLATION 
 

Subdrains should be installed in accordance with the approved embedment material, 
alignment and details indicated by the geotechnical consultant. Subdrain locations or 
construction materials should not be changed or modified without approval of the 
geotechnical consultant. The soil engineer and/or engineering geologist may recommend and 
direct changes in subdrain line, grade and drain material in the field, pending exposed 
conditions.  The location of constructed subdrains should be recorded by the project civil 
engineer. 

 
 

COMPLETION 
 

Consultation, observation and testing by the geotechnical consultant should be completed 
during grading operations in order to state an opinion that all cut and filled areas are graded in 
accordance with the approved project specifications. 

 
After completion of grading and after the soil engineer and engineering geologist have finished 
their observations, final reports should be submitted subject to review by the controlling 
governmental agencies.  No additional grading should be undertaken without prior notification 
of the soil engineer and/or engineering geologist. 

 
All finished cut and fill slopes should be protected from erosion, including but not limited to 
planting in accordance with the plan design specifications and/or as recommended by a 
landscape architect.  Such protection and/or planning should be undertaken as soon as 
possible after completion of grading. 

 
 

ATTACHMENTS 
 

Figure A – Transition Lot Detail Cut Lot 
Figure B – Transition Lot Detail Cut - Fill 
Figure C – Rock Disposal Pits 
Figure D – Detail for Fill Slope Toeing out on a Flat Alluviated Canyon 
Figure E – Removal Adjacent to Existing Fill 
Figure F – Daylight Cut Lot Detail 
Figure G – Skin Fill of Natural Ground 
Figure H – Typical Stabilization Buttress Fill Design 
Figure I – Stabilization Fill for Unstable Material Exposed in Portion of Cut Slope 
Figure J – Fill Over Cut Detail 
Figure K – Fill Over Natural Detail 
Figure L – Oversize Rock Disposal 
Figure M – Canyon Subdrain Detail 
Figure N – Canyon Subdrain Alternate Details 
Figure O – Typical Stabilization Buttress Subdrain Detail 
Figure P – Retaining Wall Backfill 



 

 

 

TRANSITION LOT DETAIL 

CUT LOT – MATERIAL TYPE 

TRANSITION 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5' Minimum 
 
 

Pad Grade 

 
Overexcavate and Recompact 

 
Compacted Fill 

 
 
 

3' Minimum* 
Unweathered Bedrock or Approved Material 

 

 
 
 

Typical Benching 

* The soils engineer and/or engineering geologist may recommend deeper 
overexcavation in steep cut-fill transitions. 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 

 
 

EARTHWORK AND GRADING GUIDELINES 
TRANSITION LOT DETAIL 

CUT LOT – MATERIAL TYPE TRANSITION 

 
 
 
 

  

 
 

FIGURE A 
Engineering Solutions



 

 

 

 
TRANSITION LOT DETAIL 

CUT – FILL – DAYLIGHT TRANSITION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5' Minimum 
 

Pad Grade 
 
 

Overexcavate and Recompact 

 
Compacted Fill 

 
 

3' Minimum* 

Unweathered Bedrock or Approved Material 
 

 
 
 
 
 
 
 
 

Typical Benching 

* The soils engineer and/or engineering geologist may recommend deeper 
overexcavation in steep cut-fill transitions. 

 
 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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TRANSITION LOT DETAIL 

CUT – FILL – DAYLIGHT TRANSITION 

 
 
 
 
    

   Engineering Solutions 

 
 

FIGURE B 



 

 

 

 
ROCK DISPOSAL PITS 

 
 
 

Large Rock/Boulder 

 
Fill lifts compacted over rock after embedment 

 
 
 
 
 

Granular material 
 
 
 
 
 
 

Compacted fill 
 

 
 

Size of excavation to be commensurate with rock size. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: (1) Large rock is defined as having a diameter larger than 3 feet in maximum size. 
(2) Pit shall be excavated into compacted fill to a depth equal to half of the rock size. 
(3) Granular soil shall be pushed into the pit and then flooded around the rock using a sheepsfoot to help with compaction. 
(4) A minimum of 3 feet of compacted fill should be laid over each pit. 
(5) Pits shall have at least 15 feet of separation between one another, horizontally. 
(6) Pits shall be placed at least 20 feet from any fill slope. 
(7) Pits shall be used only in deep fill areas. 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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   Engineering Solutions 

 
 

FIGURE C 



 

 

 

DETAIL FOR FILL SLOPE TOEING OUT ON 

FLAT ALLUVIATED CANYON 
 
 
 
 
 
 
 
 
 

Toe of slope as shown on grading plan 
 
 

Original ground surface to be restored with compacted fill. 
 
 

Compacted fill 

 
Original ground surface 

 
 
 
 
 
 
 
 

Anticipated alluvial removal depth per 

soils engineer. 
 
 
 
 
 
 
 
 

Backcut varies for deep removals. A 
backcut shall not be made steeper than 
a slope of 1:1 or as necessary for safety Provide a 1:1 minimum projection from the toe of the slope as shown on 
considerations. the grading plan to the recommended depth. Factors such as slope height, 

site conditions, and/or local conditions could demand shallower 
projections. 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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DETAIL FOR FILL SLOPE TOEING OUT ON A FLAT 
ALLUVIATED CANYON 

 
 
 
 

  Engineering Solutions 

 
 

FIGURE D 



 

 

 

 

REMOVAL ADJACENT TO EXISTING FILL 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Adjoining Canyon Fill 
 
 
 
 
 
 

Compacted fill limits line 
Proposed additional compacted fill 

 

 
Temporary compacted 

fill for drainage only 
 

Qaf 
Qaf (Existing compacted fill) 

Qal (To be removed)
 

 
 
 
 
 
 
 
 
 
 
 

To be removed before placing additional compacted fill 

Legend  
 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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REMOVAL ADJACENT TO EXISTING FILL 

 
Qaf - Artificial Fill 

 
 

Qal - Alluvium 

 
 
 
 

  Engineering Solutions 

 
 

FIGURE E 



 

 

 

DAYLIGHT CUT LOT DETAIL 
 
 
 
 
 
 

Fill slope shall be recompacted at a 2:1 ratio (this may increase or 

decrease the area of the pad) 
 

 
 
 
 

Overexcavate and recompact fill 

 
Proposed finish grade 

 

 
3' minimum blanket fill 

 

 
Avoid and/or clean up spillage of materials on the natural slope 

 
Bedrock or approved material 

 
 
 

Typical benching 
 
 
 
 
 
 

2' minimum key depth 

 
Note: (1) Subdrain and key width requirements shall be determined based on exposed subsurface conditions and the thickness of 

overburden. 
(2) Pad overexcavation and recompaction shall be completed if determined as necessary by the soils engineer and/or 

engineering geologist. 
 

 
 
 
 
 
 

Note: Figure not to scale 
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DAYLIGHT CUT LOT DETAIL 
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FIGURE F 



 

 

 

 
SKIN FILL OF NATURAL GROUND 

 
 
 
 

15' minimum to be maintained from proposed finish Original slope 
slope face to backcut 

 

 
Proposed finish grade 

 
3' minimum 

 
 
 
 
 

 
Bedrock or approved materials 

Proposed finish grade 
 
 
 
 
 
 
 
 
 
 
 

3' minimum key depth 
2' minimum key 

depth 15' minimum key width 

 
Note: (1) The need and disposition of drains will be determined by the soils engineer and/or engineering geologist based on site 

conditions. 
(2) Pad overexcavation and recompaction shall be completed if determined as necessary by the soils engineer and/or 

engineering geologist. 
 

 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE G 



 

 

 

 

TYPICAL STABILIZATION BUTTRESS FILL DESIGN 
 
 
 
 
 
 
 
 

Outlets shall be spaced at 100' maximum intervals, and should extend 12" beyond the face of the slope at the 

finish of of rough grading 
 
 
 

15' minimum Blanket fill if recommended by the soils engineer and/or 

engineering geologist 
 
 
 
 
 

Design finish slope 10' minimum 

25' maximum 
 

 
 

Typical benching 
 

15' is typical Buttress or sidehill fill 
4" diameter non-perforated outlet pipe and backdrain (see 

alternatives) 
 

 
1'-2' clear 

 

 
Toe Heel Gravel-fabric drain material 

Bedrock 

 
3' minimum key depth 

 
W = H/2 or a minimum of 15' 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE H 



 

 

 

 
SKIN FILL OF NATURAL GROUND 

 
 
 
 

15' minimum to be maintained from proposed finish Original slope 
slope face to backcut 

 

 
Proposed finish grade 

 
3' minimum 

 
 
 
 
 

 
Bedrock or approved materials 

Proposed finish grade 
 
 
 
 
 
 
 
 
 
 
 

3' minimum key depth 
2' minimum key 

depth 15' minimum key width 

 
Note: (1) The need and disposition of drains will be determined by the soils engineer and/or engineering geologist based on site 

conditions. 
(2) Pad overexcavation and recompaction shall be completed if determined as necessary by the soils engineer and/or 

engineering geologist. 
 

 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE G 



 

 

 

 

TYPICAL STABILIZATION BUTTRESS FILL DESIGN 
 
 
 
 
 
 
 
 

Outlets shall be spaced at 100' maximum intervals, and should extend 12" beyond the face of the slope at the 

finish of of rough grading 
 
 
 

15' minimum Blanket fill if recommended by the soils engineer and/or 

engineering geologist 
 
 
 
 
 

Design finish slope 10' minimum 

25' maximum 
 

 
 

Typical benching 
 

15' is typical Buttress or sidehill fill 
4" diameter non-perforated outlet pipe and backdrain (see 

alternatives) 
 

 
1'-2' clear 

 

 
Toe Heel Gravel-fabric drain material 

Bedrock 

 
3' minimum key depth 

 
W = H/2 or a minimum of 15' 

 

 
 
 
 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE H 



 

 

 

 

STABILIZATION FILL FOR UNSTABLE MATERIAL 

EXPOSED IN PORTION OF CUT SLOPE 
 
 
 
 
 
 
 
 

Remove unstable material 
 
 
 

15' minimum 

 
Proposed finished grade 

 

 
 
 
 
 

Unweathered bedrock or approved material 
 

H2 

 
Remove: unstable material 

Compacted stabilization fill 
 

H1 
 

 
 

1' minimum tilted back 
 
 
 

If recommended by the soils engineer and/or engineering geologist, the remaining cut 
W2 portion of the slope may require removal and replacement with compacted fill. 

 
 

W1 

 
Note: (1) Subdrains are required only if specified by the soils engineer and/or engineering geologist. 

(2) “W” shall be the equipment width (15') for slope heights less than 25 feet. For slopes greater than 25 feet “W” 
shall be determined by the project soils engineer and/or the engineering geologist. “W” shall never be less than H/2. 

 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE I 



 

 

 

 
FILL OVER CUT DETAIL 

 
 
 
 

Cut/Fill Contact: As shown on grading plan Maintain minimum 15' fill section from backcut to 

face of finish slope 

Compacted fill 
Cut/Fill Contact: As shown on as built 

 

 
 
 
 

H 
 

3' minimum 
 

 
Original topography 

 
 
 

2' minimum 
Cut slope 

Bench width may vary 
 

 
Lowest bench width 
15' minimum or H/2 

 

 
 
 

Bedrock or approved material 

 
Note: The cut sectioin shall be excavated and evaluated by the soils engineer/engineering geologist prior to constructing the fill 

portion. 
 

 
 
 
 
 
 
 
 

Note: Figure not to scale 
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FIGURE J 



 

 

 

 

FILL OVER NATURAL DETAIL 

SIDEHILL FILL 
 

Compacted Fill 
 
 

Proposed Grade Maintain Minimum 15' Width 
 
 
 
 
 
 

Toe of slope as shown on grading plan 
 

 
 
 

Provide a 1:1 minimum projection from design toe of 

slope to toe of key as shown on as built 
4' Minimum 

 

 
Natural slope to be restored with compacted fill 

 
 
 
 

Bench Width May Vary 
 

Backcut Varies 
3' Minimum 

 

 
 

15' Minimum key width 

2' X 3' Minimum key depth 
 

 
2' minimum in bedrock or approved material 

Note: (1) Special recommendations shall be provided by the soils engineer/engineering geologist where the natural slope 
approaches or exceeds the design slope ratio. 
(2) The need for and disposition of drains would be determined by the soils engineer/engineering geologist based upon 
exposed conditions. 

 

 
 
 
 
 
 
 

Note: Figures not to scale 
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FIGURE K 



 

 

 

 
OVERSIZE ROCK DISPOSAL 

 

 
 

View Normal to Slope Face 

 
Proposed Finish Grade 

 

 
10' minimum (5) 

 

 
(2) 15' minimum (1) 

(7) 
(6) 

 
 

20' minimum 15' minimum 
5' minimum (3) 

 
 
 
 

Bedrock or Approved Material 
 

 
View Parallel to Slope Face 

 
Proposed Finish Grade 

 
10' minimum (5) 

(7) 
 

(4) 

10' minimum 100' maximum 
 

3' minimum (8) 

 
5' minimum (3) 

 

 
 
 

Bedrock or Approved Material 

 
Note: (1) One Equipment width or a minimum of 15 feet. 

(2) Height and width may vary depending on rock size and type of equipment used. Length of windrow shall be no greater than 100 feet maximum. 
(3) If approved by the soils engineer and/or engineering geologist. 
(4) Orientation of windrows may vary but shall be as recommended by the soils engineer and/or engineering geologist. Unless recommended staggering of 
windrows is not necessary. 
(5) Areas shall be cleared for utility trenches, foundations, and swimming pools. 
(6) Voids in windrows shall be filled by flooding granular soil into place. Granular soil shall be any soil which has a unified soil classification system 
(Universal Building Code (UBC) 29-1). Designation of SM, SP, SW, GP, or GW. 
(7) After fill between windrows is placed and compacted with the lift of fill covering windrow, windrow shall be proof rolled with a D-9 dozer or equivalent. 
(8) Oversized rock is defined as larger than 12", and less than 4 feet in size. 

 

 

Approximate Scale: 1" = 30' 
 

0 FT 18 FT    30 FT 60 FT 
 

 
Note: All distances are approximate 
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FIGURE L 



 

 

 

CANYON SUBDRAIN DETAIL 
 

Type A 

Proposed Compacted Fill 

 
 
 
 
 
 

Natural ground 
 
 

Colluvium and alluvium (remove) 
 

 
 
 
 
 
 
 
 
 

Typical benching 
See alternatives (Figure N) 

 
 
 

Type B 
 

Proposed Compacted Fill 
 
 
 
 
 
 
 

Natural ground 
 
 

Colluvium and alluvium (remove) 
 
 
 
 
 
 
 
 
 
 

Typical benching 
See alternatives (Figure N) 

 

 
Note: Alternatives, locations, and extent of subdrains should be determined by the soils engineer and/or engineering geologist during actual grading. 

 
 
 
 
 
 
 
 
 
 
 
 

Note: Figures not to scale 
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FIGURE M 



 

 

 

 
CANYON SUBDRAIN ALTERNATE DETAILS 

 

 
Alternate 1: Perforated Pipe and Filter Material 

 

 
 
 

Filter material: Minimum volume of 9 feet3/linear foot. 12" Minimum 
6" diameter ABS or PVC pipe or approved substitute with minimum 

6" Minimum 8 (¼” diameter) perforations per linear foot in bottom half of pipe. 
ASTM D 2751, SDR 35 or ASTM D 1527, Schedule 40. 
ASTM D 3034, SDR 35 or ASTM D 1785, Schedule 40. 
For continuous run in excess of 500 feet use 8" diameter pipe. 

 
 

6" Minimum 
 

 
Filter Material 

 
6" Minimum 

 
Sieve Size  Percent Passing 

1" 100 
¾” 90-100 

3/8" 40-100 
No. 4 25-40 
No. 8 18-33 
No. 30 5-15 
No. 50 0-7 

No. 200 0-3 
 

 
 
 
 
 

Alternate 2: Perforated Pipe, Gravel and Filter Fabric 
 

Minimum Overlap 
 

Minimum Overlap 
6"

 

 

 
6" 

 

 
6" Minimum Cover 

Minimum Bedding 4" 
4" Minimum Bedding 

 
 

Gravel material 9 feet3/linear foot. 
Perforated pipe: see alternate 1. 
Gravel: Clean ¾” rock or approved substitute. 
Filter Fabric: Mirafi 140 or approved substitute. 

 
 
 
 
 
 
 
 
 
 

 
Note: Figures not to scale 
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FIGURE N 



 

 

 

TYPICAL STABILIZATION BUTTRESS SUBDRAIN DETAIL 
 

2' minimum 3' minimum 
2' minimum 

4" minimum pipe 
 

2" minimum 
 

 
 
 
 
 
 
 
 
 

4" minimum pipe 2" minimum 
2" minimum 

 
Filter Material: Minimum of 5 ft3/linear foot of pipe or 4 ft3/linear foot of pipe when placed in square cut trench. 

 
Alternative In Lieu Of Filter Material: Gravel may be encased in approved filter fabric. Filter fabric shall be mirafi 140 or equivalent. Filter fabric shall be lapped a minimum of 12" on all joints. 

 

 
Minimum 4" Diameter Pipe: ABS-ASTM D-2751, SDR 35 or ASTM D-1527 schedule 40 PVC-ASTM D-3034, SDR 35 or ASTM D-1785 schedule 40 with a crushing strength of 1,000 pounds minimum, and a 
minimum of 8 uniformly spaced perforations per foot of pipe installed with perforations at bottom of pipe. Provide cap at upstream end of pipe. Slope at 2% to outlet pipe. Outlet pipe shall be connected to the 
subdrain pipe with tee or elbow. 

 

 
 

Note: (1) Trench for outlet pipes shall be backfilled with onsite soil. 
(2) Backdrains and lateral drains shall be located at the elevation of every bench drain. First drain shall be located at the elevation just above the lower lot grade. Additional drains may be 

required at the discretion of the soils engineer and/or engineering geologist. 

 
Filter Material – Shall be of the following 
specification or an approved equivalent: 

 

 
Filter Material 

 
 

Sieve Size  Percent Passing 
1" 100 
¾” 90-100 

3/8" 40-100 
No. 4 25-40 
No. 8 18-33 
No. 30 5-15 
No. 50 0-7 

No. 200 0-3 

 
Gravel - Shall be of the following specification or 
an approved equivalent: 

 
Filter Material 

 
 

Sieve Size  Percent Passing 
1½" 100 

No. 4 50 
No. 200 8 

 

 
 
 

Sand equivalent: Minimum of 50 

 
 
 
 

Note: Figures not to scale 
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FIGURE O 



 

 

t 
_. 

 

PROVIDE 
 

.DRAINAGE SWALE 
 
 
 
 
 

121N. 
 
 

0 
(t) 
A 

_. 
NATIVE BACKFILL 

COMPACTED TO 90% 
OF ASTM Dl557 

 
 
 

 
1u-

 w_. 
w 
C/) 

 

 
 
 
 
DRAIN OR PROVIDE 
WEEP HOLES AS 
REQUIRED 

 
 
 
 

"11· •      •• 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

* OR AS REQUIRED FOR SAFETY 
 

 
NOTES 

 

(!) 4-INCH PERFORATED PVC SCHEDULE 40 OR APPROVED ALTERNATE. PLACE PERFORATION DOWN AND SURROUND WITH A 
MINIMUM OF 1 CUBIC FOOT PER LINEAL FOOT (1 FT. /FT.) OF 3/4 INCH ROCK OR APPROVED ALTERNATE AND WRAPPED IN FILTER 
FABRIC. 

® PLACE DRAIN AS SHOWN WHERE MOISTURE MIGRATION THROUGH THE WALL IS UNDESIRABLE. 
 
 
 
 
 

EARTHWORK & GRADING GUIDELINES 
TYPICAL RETAINING  WALL BACKFILL 

 
 
 

NOTE: FIGURE NOT TO SCALE 
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ATTACHMENT 7 
Storm Water Quality Assessment Form 

This is the cover sheet for Attachment 7. 
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Placeholder – Storm Water Quality Assessment Form 

Replace placeholder with a copy of the Storm Water Quality Assessment Form. 



 
 

City of Oceanside – Engineering Division – Clean Water Program 
SWQA Form (R9-2013-0001 as Amended by Order No. R9-2015-0001 and Order No. R9-2015-0100) 6/15/2016 
Page 1 

City of Oceanside – Engineering Division – Clean Water Program 
STORM WATER QUALITY ASSESSMENT FOR PLANNING, 
ENGINEERING, AND BUILDING PERMIT APPLICATIONS 
 

All applications for Planning, Engineering, or Building Division permits are required to complete this assessment form and 
include it as part of the initial permit application submittal. Staff will review the permit application content to determine the 
applicability of State and City storm water requirements. Please note a storm water assessment cannot be provided without a 
complete permit application package. 
 

Section 1 – Project Information 
Applicant Name:  
PROTEA SENIOR LIVING OCEANSIDE, LLC  

Phone Number:  
(949) 677-8795 

Project Name:  
OCEAN HILLS ALF 

Email Address (Optional):  

Project Site Address:  
4500 CANNON ROAD, OCEANSIDE, CA 92056 

Street Intersection:  
CANNON ROAD AND MYSTRA WAY 

Assessor Parcel Number(s):  
169-562-01 

Total Parcel Area (acres or square feet):  
6.46 

Project Description:  
ASSISTED LIVING FACILITY 

Proposed Project Impervious Area (acres or square feet):  
2.21 

Section 2 – Identify Project Type 
 New Development Project – go to Section 3  

 Redevelopment Project  go to Section 3  

 None of the above – Skip Section 3 and go to Section 4 

Section 3 – Identify Applicable Priority Development Project Categories 

 
New Development Project – A project that creates 10,000 square feet or more of impervious surfaces (collectively 
over the entire project site). This includes commercial, industrial, residential, mixed-use, and public development 
projects on public or private land. 

 
Redevelopment Project – A project that creates and/or replaces 5,000 square feet or more of impervious surface 
(collectively over the entire project site on an existing site of 10,000 square feet or more of impervious surfaces). This 
includes commercial, industrial, residential, mixed-use, and public development projects on public or private land. 

 
Restaurants – Category is defined as a facility that sells prepared foods and drinks for consumption, including 
stationary lunch counters and refreshment stands selling prepared foods and drinks for immediate consumption (SIC 
code 5812); where new or redevelopment projects that create and/or replace 5,000 square feet or more impervious 
surface (collectively over the entire project site). 

 
Hillside Development – Category includes development on any natural slope that is twenty-five percent or greater; 
where new or redevelopment projects that create and/or replace 5,000 square feet or more impervious surface 
(collectively over the entire project site). 


Parking Lots – Category is defined as a land area or facility for the temporary parking or storage of motor vehicles 
used personally, for business, or for commerce; where new or redevelopment projects that create and/or replace 5,000 
square feet or more impervious surface (collectively over the entire project site). 


Streets, Roads, Highways, Freeways, and Driveways – Category is defined as any paved impervious surface used 
for the transportation of automobiles, trucks, motorcycles, and other vehicles; where new or redevelopment projects 
that create and/or replace 5,000 square feet or more impervious surface (collectively over the entire project site). 



Water Quality Environmentally Sensitive Area – New or redevelopment projects that create and/or replace 2,500 
square feet or more of impervious surface (collectively over the entire project site), and discharging directly to a Water 
Quality Environmentally Sensitive Area (WQESA). “Discharging directly to” includes flow that is conveyed overland a 
distance of 200 feet or less from the project to the WQESA, or conveyed in a pipe or open channel any distance as an 
isolated flow from the project to the ESA (i.e. not commingled with flows from adjacent lands). 


Automotive Repair Shop – Category is defined as a facility that is categorized in any one of the following Standard 
Industrial Classification (SIC) codes: 5013, 5014, 5541, 7532-7534, or 7536-7539, where new or redevelopment 
projects that create and/or replace 5,000 square feet or more impervious surface (collectively over the entire project 
site). 


Retail Gasoline Outlet (RGOs) – Category includes RGOs that meet the following criteria (a) 5,000 square feet or 
more or (b) a projected Average Daily Traffic (ADT) of 100 or more vehicles per day; where new or redevelopment 
projects that create and/or replace 5,000 square feet or more impervious surface (collectively over the entire project 
site). 

Development Projects greater than one acre – New or redevelopment projects that result in the disturbance of one 
or more acres of land and are expected to generate pollutants post construction. 

None of the Above 
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City of Oceanside – Engineering Division – Clean Water Program 
STORM WATER QUALITY ASSESSMENT FOR PLANNING, 
ENGINEERING, AND BUILDING PERMIT APPLICATIONS 
 

Section 4 – Identify Permit Application Type 

 

Discretionary Permit Application: Specific Plan (S), General Plan Amendment (GPA), Zone Amendment (ZA), 
Tentative Map (T), Tentative Parcel Map (P), Development Plan (D), Conditional Use Permit (CUP), Variance (V), 
Regular Coastal Permit (RC), Historic Permit (H), Reclamation Plan, Planned Development Permit, Planned Unit 
Development Permit, Planning Commission Approval of Plans, Site Plan Review, Tentative Map Amendments to 
Conditions of Approval or Time Extension, Variance.  

 
Administrative Permit Application: Administrative Clearing Permit, Lot Line Adjustment, Final Map Modification, 
Grading Plan (including modification or renewal), Improvement Plan (including modification), Landscape Plan, Building 
Permit, Construction Right-of-Way Permit, Encroachment Permit, Excavation Permit, On-site Wastewater System 
Permit, Underground Tank Permit, Well Permit, or etc.  

Section 5 – Applicant Certification 

Name of Responsible Party: 
MAHIR WABER, MBA, P.E., LEED AP, WABER CONSULTANTS, INC 

Phone Number:  
(562) 426-8283 

Email Address (optional) FAX Number (optional): 

I understand and acknowledge the City of Oceanside has adopted minimum requirements, as mandated by the San Diego 
Regional Water Quality Control Board – Order No. R9-2013-0001, as amended by Order Nos. R9-2015-0001 and R9-2015-
0100 (NPDES NO. CAS0109266) for mitigating impacts associated with urban runoff, including storm water from 
construction and land development activities.  I certify this assessment has been accurately completed to the best of my 
knowledge and is consistent with the proposed project.  I acknowledge that non-compliance with the City Best Management 
Practice (BMP) Design Manual, Grading Ordinance, and Erosion Control Ordinance may result in enforcement action by the 
City, the California State Water Resources Control Board, and/or the San Diego Regional Water Quality Control Board.  
Enforcement action may include stop work orders, notice of violation, fines, or other actions. 
Applicant Signature: Date: 
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City of Oceanside – Engineering Division – Clean Water Program 
STORM WATER QUALITY ASSESSMENT FOR PLANNING, 
ENGINEERING, AND BUILDING PERMIT APPLICATIONS 
 

Completion Guidance 

Please note – the Applicant is requested to complete this form and submit as part of the project 
application. For assistance, please contact Development Services at (760) 435-4373. 

Section 1 – Project Information 

1. Applicant Name – provide name of Individual completing form, i.e. Owner or Owner Representative 
2.  Phone Number – provide phone number of Individual completing form, i.e. Owner or Owner Representative 
3. Project Name – provide project name (consistent with project application) i.e. Jones Residence, Example Commercial 

Development, and etc 
4. Email Address (Optional) – provide email address if you want to receive a digital copy of the project Storm Water 

Determination 
5. Project Site Address – provide a physical address for the proposed project 
6. Street Intersection – provide nearest intersecting streets 
7. Assessor Parcel Number(s) – provide Assessor Parcel Number(s); refer to title documents or contact City Staff for 

assistance 
8. Total Parcel Area (acres or square feet) – provide the parcel area; refer to title documents 
9. Project Description – provide a brief project description (e.g. single-family dwelling, retail business, repair shop, and etc) 
10. Approximate Proposed Project Impervious Area (acres or square feet) – provide the approximate total area of all 

impervious surfaces (includes roofs, sidewalk, patios, driveways, and etc) 

Section 2 – Identify Project Type 

1. New Development – check box if proposed project is a new development (i.e. the parcel is undeveloped and there are no 
existing paved surfaces or structures on the site) – if project is a new development go to Section 3. 

2.  Redevelopment – check box if proposed project includes the redevelopment of an existing site (i.e. replacement, 
rehabilitation, or reconfiguring of existing structures or paved surfaces) – if project is a “redevelopment” go to Section 3 

3. None of the above – check box if proposed project is not a new development or a redevelopment; skip Section 3 and go 
to Section 4 

Section 3 – Identify Applicable Priority Development Project Categories 

1. Review each category and check the appropriate boxes that apply to your project. 
2. General identification of Automotive Repair Shop SIC (Standard Industrial Classifications) as follows: 

 5013 – Motor vehicle supplies and new parts 
 5014 – Tires and tubes 
 5541 – Gasoline service stations 
 7532 – Top and body repair, and paint shops 
 7533 – Auto exhaust system repair shops 
 7534 – Tire retreading and repair shops 
 7536 – Automotive glass replacement shops 
 7537 – Automotive transmission repair shops 
 7538 – General automotive repair shops 
 7539 – Automotive repair shops-not elsewhere classified 

3. Contact Storm Water Development Review Staff at (760) 435-5164 for assistance in determining applicability of Water 
Quality Environmentally Sensitive Area (WQESA) category 

4. If no categories apply, check “None of the above” 
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City of Oceanside – Engineering Division – Clean Water Program 
STORM WATER QUALITY ASSESSMENT FOR PLANNING, 
ENGINEERING, AND BUILDING PERMIT APPLICATIONS 
 

Section 4 – Identify Permit Application Type 

1. Identify the applicable permit application type.  In general, Discretionary permits applications require a public hearing, 
whereas Administrative permits may be approved by Staff.  Suggest obtaining assistance at the City Development 
Services Counter Staff and from City Planning Staff.  Guidance may be obtained by telephone at (760) 435-4373. 

Section 5 – Applicant Certification 

1. Name of Responsible Party – provide name of Owner 
2  Phone Number – provide phone number of Owner 
3. Email Address (Optional) – provide email address if you want to receive a digital copy of the project Storm Water 

Determination 
4. FAX Number (Optional) – provide FAX number if you want to receive a digital copy of the project Storm Water 

Determination 
5. Applicant Signature – provide signature of Individual completing form, i.e. Owner or Owner Representative 
6. Date – provide date current date 
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[Insert other supporting documentation here] 
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I. Introduction and Setting 

A. Purpose and Objectives 

The purpose of this report is to evaluate the existing noise environment at the Ocean Hills 
Senior Living Facility in order to determine if propose project is likely to result in violations 
of applicable noise standards.   

B. Project Location 

Protea Senior Living (Applicant) is proposing to construct a Senior Living Facility on a 6.46 
acre‐site located at the north corner of the intersection of Cannon Road and Mystra Drive, 
in the City of Oceanside. The Assessor’s Parcel Number is 192‐562‐01‐00. The vicinity map 
showing the project location is provided on Figure 1. 

C. Project Description 

The proposed Senior Living Facility consists of two phases. Phase 1, which is situated on the 
southern  3.53  acres  of  the  site,  has  already  been  approved  by  the  City  of Oceanside; 
construction has been completed, and a Certificate of Occupancy has been issued by the 
City of Oceanside and Phase 2 which will include construction of one new 103,004 square 
foot three‐story building to include 102 resident units.  Figure 2 illustrates the project site 
plan. 
 
Phase one is comprised of one 81,764 square‐foot, two‐story building, with 114 residential 
units.  The Phase 1 building also includes a reception area, a lobby, administrative offices, 
a kitchen, dining rooms, a coffee bar, an ice cream bar, beauty salon, recreational rooms, 
patios and miscellaneous utility rooms. A small dog park is also proposed as part of Phase 
1.  
 
Fifty (50) parking stalls, including 2 electric vehicle spaces, 2 disabled access spaces, and 1 
van accessible space have been included in the development of Phase 1. 
 
The highest peaks of the proposed Phase 1 building reach up to 34’‐0” high (with parapets).   
 
During the construction of Phase 1, the Applicant decided to purchase the rest of the 6.46 
acre site in order to develop an additional 102 units of senior living for more active seniors. 
The intention of the proposed project is to create a mini congregate care campus for seniors 
to allow them to age in place. Construction of Phase 2 is expected to commence in October 
2019 and last through March 2021.  
 
Phase 2 will include construction of one new 103,004 square foot three‐story building and 
will  include  102  residential  units.  The  proposed  senior  living  community will  include  a 
variety  of  resident  activity  and  support  spaces  such  as  a  lobby  with  reception  & 
administrative offices, a lounge, sports bar/bistro area, media/theater room, game room, 
as well as a main dining, a display kitchen, laundry, offices and fitness and activity space on 
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the  first  floor. Outdoor amenities  include pool, spa, bocce ball court, putting green and 
fitness area.  
 
Phase 2 will  include 103 parking stalls  including 95 standard spaces, 4 accessible access 
spaces, 1 van accessible space, and 3 electrical vehicle parking spaces. Anticipated covered 
spaces  will  be  considered  for  solar  panels  (electrical)  or  solar  ready  roof.  Landscape 
coverage for Phase II is (20%) or 31,136 square feet.  
 
Both of the proposed buildings will be constructed as California Building Code Type VA, and 
will  be  fully  sprinklered  per  National  Fire  Protection  Association  13.  Occupancy 
classification will be mixed use predominately Residential Group R‐2.1, with associated 
Assembly Group A‐2, A‐3 & Business (B) as well as accessory uses Low Hazard Storage (S‐
2), Utility (U) and Miscellaneous. 
 
The  proposed  senior  care  building  design will  feature  a  contemporary  design  that will 
include  stucco wall and brick accent  coverings, wood  shutters,  terra‐cotta  roofing  tiles, 
gable roof designs, and deviating wall planes for articulation. The use of articulated building 
massing, select materials and details are proposed to create a residential campus design 
that would retain the essence of the residential land use within the area, while creating an 
architectural  transition between existing  residential and  the  intuitional church buildings 
within the immediate area. The highest peaks of the proposed Phase 2 building be reach 
up to 46’‐6” high (with parapets). Grading activities associated with Phase 2 will result in 
approximately 2,562 cubic yards (CY) of cut and 2,502 CY of fill.  Approximately 60 CY of soil 
that will be exported offsite.  
 
The entire facility will employ approximately 40 full time and part time members of staff 
working at peak times (8:00 am to 6:00 pm).  
 
The site has an existing General Plan Land Use designation of General Commercial and is 
currently zoned as Limited Commercial District (CL). The Project site is not located within 
the Coastal Zone and is therefore not subject to the City’s Local Coastal Program.   
 
 

 
   
 







 

 
Roma Environmental romaenvironmental.com 

roma@romaenvironmental.com 951‐544‐3170 
 
5 

II. Noise and Vibration Fundamentals 

A. Noise Fundamentals 

Sound is a pressure wave created by a moving or vibrating source that travels through an 
elastic medium  such  as  air. Noise  is defined  as unwanted or objectionable  sound.  The 
effects  of  noise  on  people  can  include  general  annoyance,  interference  with  speech 
communication, sleep disturbance, and in extreme circumstances, hearing impairment. 
 
Definitions  of  commonly  used  noise  terms  are  presented  in  Table  1.  Commonly  used 
acronyms are presented in Table 2. The unit of measurement used to describe a noise level 
is  the decibel  (dB). The human ear  is not equally  sensitive  to all  frequencies within  the 
sound spectrum. Therefore, the “A‐weighted” noise scale, which weights the frequencies 
to which humans are sensitive, is used for measurements. Noise levels using A‐weighted 
measurements are written dB(A) or dBA. 
 
From the noise source to the receiver, noise changes both in level and frequency spectrum. 
The most obvious is the decrease in noise as the distance from the source increases. The 
manner in which noise reduces with distance depends on whether the source is a point or 
line source as well as ground absorption, atmospheric effects and refraction, and shielding 
by natural and manmade features. The noise drop‐off rate associated with point source 
noise is 6 dBA per each doubling of the distance (dBA/DD). 
 
Decibels are measured on a logarithmic scale, which quantifies sound intensity in a manner 
similar to the Richter scale used for earthquake magnitudes. Thus, a doubling of the energy 
of a noise source, such as a doubled traffic volume, would  increase the noise  levels by 3 
dBA; halving of the energy would result in a 3 dBA decrease. 
 
Figure 3  shows  the  relationship of various noise  levels  to  commonly experienced noise 
events. 
 
Average noise levels over a period of minutes or hours are usually expressed as dBA Leq, or 
the equivalent noise level for that period of time. For example, Leq(3) would represent a 3‐
hour average. When no period is specified, a one‐hour average is assumed. Instantaneous 
and short‐duration noise events are often described using the Lmax noise descriptor, which 
is the RMS (root mean squared) maximum level of a noise source or environment measured 
on a sound level meter, during a designated time interval.  
   
It  is widely accepted that the average healthy ear can barely perceive changes of 3 dBA; 
that a change of 5 dBA  is readily perceptible, and that an  increase (decrease) of 10 dBA 
sounds twice (half) as loud. This definition is recommended by the California Department 
of Transportation’s Traffic Noise Analysis Protocol  for New Highway and Reconstruction 
Projects (2013a). 

   



Term Definition

Ambient Noise Level
The all‐encompassing noise environment associated with a given environment, at 
a specified time, usually a composite of sound from many sources, at many 
directions, near and far, in which usually no particular sound is dominant.

A‐Weighted Sound Level, dBA
The sound level obtained by use of A‐weighting.  The A‐weighting filter de‐
emphasizes the very low and very high frequency components of the sound in a 
manner similar to the frequency response of the human ear.

CNEL

Community Noise Equivalent Level.  CNEL is a weighted 24‐hour noise level that 
is obtained by adding five decibels to sound levels in the evening (7:00 PM to 
10:00 PM), and by adding ten decibels to sound levels at night (10:00 PM to 7:00 
AM).  This weighting accounts for the increased human sensitivity to noise during 
the evening and nighttime hours.  

Decibel, dB
A logarithmic unit of noise level measurement that relates the energy of a noise 
source to that of a constant reference level; the number of decibels is 10 times 
the logarithm (to the base 10) of this ratio.

DNL, Ldn

Day Night Level.  The DNL, or Ldn is a weighted 24‐hour noise level that is 
obtained by adding ten decibels to sound levels at night (10:00 PM to 7:00 AM).  
This weighting accounts for the increased human sensitivity to noise during the 
nighttime hours.  

Equivalent Continuous Noise Level, 
Leq

A level of steady state sound that in a stated time period, and a stated location, 
has the same A‐weighted sound energy as the time‐varying sound.

Fast/Slow Meter Response
The fast and slow meter responses are different settings on a sound level meter. 
The fast response setting takes a measurement every 100 milliseconds, while a 
slow setting takes one every second.

Frequency, Hertz
In a function periodic in time, the number of times that the quantity repeats 
itself in one second (i.e., the number of cycles per second).

L02, L08, L50, L90
The A‐weighted noise levels that are equaled or exceeded by a fluctuating sound 
level, 2 percent, 8 percent, 50 percent, and 90 percent of a stated time period, 
respectively.

Lmax, Lmin

Lmax is the RMS (root mean squared) maximum level of a noise source or 
environment measured on a sound level meter, during a designated time 
interval, using fast meter response. Lmin is the minimum level.

Offensive/ Offending/ Intrusive 
Noise

The noise that intrudes over and above the existing ambient noise at a given 
location.  The relative intrusiveness of sound depends on its amplitude, duration, 
frequency, and time of occurrence, and tonal information content as well as the 
prevailing ambient noise level.

Root Mean Square (RMS)

A measure of the magnitude of a varying noise source quantity. The name 
derives from the calculation of the square root of the mean of the squares of the 
values. It can be calculated from either a series of lone values or a continuous 
varying function.

Definitions of Acoustical Terms

Table 1
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Term Definition

ADT Average Daily Traffic

ANSI American National Standard Institute

CEQA California Environmental Quality Act

CNEL Community Noise Equivalent Level

D/E/N Day / Evening / Night

dB Decibel

dBA or dB(A) Decibel "A‐Weighted"

dBA/DD Decibel per Double Distance

dBA Leq Average Noise Level over a Period of Time

EPA Environmental Protection Agency

FHWA Federal Highway Administration

L02,L08,L50,L90
A‐weighted Noise Levels at 2 percent, 8 percent, 50 percent, and 90 percent, 
respectively, of the time period

DNL Day‐Night Average Noise Level

Leq(x) Equivalent Noise Level for '"x" period of time

Leq Equivalent Noise Level

Lmax Maximum Level of Noise (measured using a sound level meter)

Lmin Minimum Level of Noise (measured using a sound level meter)

LOS C Level of Service C

OPR California Governor's Office of Planning and Research

PPV Peak Particle Velocities

RCNM Road Construction Noise Model

REMEL Reference Energy Mean Emission Level

RMS Root Mean Square

List of Acronyms

Table 2

7
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B. Vibration Fundamentals 

The  way  in  which  vibration  is  transmitted  through  the  earth  is  called  propagation.  
Propagation of earthborn vibrations is complicated and difficult to predict because of the 
endless variations in the soil through which waves travel.  There are three main types of 
vibration propagation: surface, compression and shear waves.  Surface waves, or Raleigh 
waves, travel along the ground’s surface.  These waves carry most of their energy along an 
expanding circular wave front, similar to ripples produced by throwing a rock into a pool of 
water.  Compression waves, or P‐waves, are body waves that carry their energy along an 
expanding spherical wave front.  The particle motion in these waves is longitudinal (i.e., in 
a “push‐pull” fashion).  P‐waves are analogous to airborne sound waves.  Shear waves, or 
S‐waves, are also body waves that carry energy along an expanding spherical wave front.  
However,  unlike  P‐waves,  the  particle  motion  is  transverse  or  “side‐to‐side  and 
perpendicular to the direction of propagation”. 
 
As vibration waves propagate from a source, the energy is spread over an ever‐increasing 
area such that the energy level striking a given point is reduced with the distance from the 
energy source.  This geometric spreading loss is inversely proportional to the square of the 
distance.  Wave energy is also reduced with distance as a result of material damping in the 
form of internal friction, soil layering, and void spaces.  The amount of attenuation provided 
by material damping varies with soil type and condition as well as the  frequency of  the 
wave. 
 
Vibration amplitudes are usually expressed as either peak particle velocity (PPV) or the root 
mean square (RMS) velocity. The PPV is defined as the maximum instantaneous peak of the 
vibration signal  in  inches per second. The RMS of a signal  is the average of the squared 
amplitude of  the  signal  in vibration decibels  (VdB),  ref one micro‐inch per  second. The 
abbreviation “VdB” for vibration decibels to reduce the potential for confusion with sound 
decibel.  
 
PPV is appropriate for evaluating the potential of building damage and VdB is commonly 
used to evaluate human response.  Decibel notation acts to compress the range of numbers 
required in measuring vibration.  Similar to the noise descriptors, Leq and Lmax can be used 
to describe the average vibration and the maximum vibration level observed during a single 
vibration measurement  interval.  Figure 4  illustrates  common  vibration  sources and  the 
human and structural  responses  to ground‐borne vibration. As  shown  in  the  figure,  the 
threshold of perception  for human  response  is approximately 65 VdB; however, human 
response  to  vibration  is  not  usually  substantial  unless  the  vibration  exceeds  70  VdB.  
Vibration  tolerance  limits  for sensitive  instruments such as magnetic resonance  imaging 
(MRI) or electron microscopes could be much lower than the human vibration perception 
threshold.  
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III. Existing Noise Environment 

A. Existing Land Uses and Sensitive Receptors 

The State of California defines sensitive receptors as those land uses that require serenity 
or  are  otherwise  adversely  affected  by  noise  events  or  conditions.  Schools,  libraries, 
churches,  hospitals,  single  and multiple  family  residential,  including  transient  lodging, 
motels and hotel uses make up the majority of these areas. 
 
The  southern 3.53  acres of  the project  site  is  currently developed with Phase 1 of  the 
proposed project.  The northern 3.0 acres are currently vacant. The site topography gently 
slopes  from  the north‐northeast  to  the  south‐southwest with approximately 20  feet of 
relief  from  north  to  south.  Elevations  range  from  397 Mean  Sea  Level  (MSL)  in  the 
northeastern corner of the site; to 375 MSL at the southern corner of the site.  
 
Surrounding land uses include single family to the north, south and southeast, and a church 
and a charter school to the west.  

B. Ambient Noise Measurements 

An American National Standards  Institute  (ANSI Section SI4 1979, Type 1)  Larson Davis 
model LxT sound  level meter was used to document existing ambient noise  levels. Four 
short‐term (10 minute) noise measurements were taken near existing sensitive receptors 
near the project site on Monday April 29, 2019 between the hours of 2:19 PM and 4:17 PM. 
Measured ambient noise  levels  in the project area range between 44.8  to 53.6 dBA Leq. 
Noise  measurement  locations  are  shown  in  Figure  5.  Measurement  output  data  is 
presented in Table 3. Noise meter data and field notes are included in Appendix A.   



Measurement 
Location Time Started Duration Leq Lmax L(2) L(8) L(25)

NM1 10 minutes

NM2 10 minutes

NM3 10 minutes
NM4 10 minutes

1  See Figure 5 for noise measurement locations.
2  Noise measurements were performed on April 29, 2019.

Table 3

Noise Measurement Summary (dBA)1, 2

Daytime 
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IV. Regulatory Setting 

A. Construction Noise and Groundborne Vibration 

1. Construction Noise 

The City of Oceanside Noise Element controls noise levels due to construction operations. 
It shall be unlawful for any person to operate construction equipment at any construction 
site, except as outlined in subsections (a‐c) below:  
 
(a) It should be unlawful for any person within any residential zone or 500' therefrom to 
operate  any  pile  driver,  power  shovel,  pneumatic,  power  hoist,  or  other  construction 
equipment between 8 PM and 7 AM generating an ambient noise level of 50 dBA at any 
property line, unless an emergency exists. (b) It shall be unlawful for any person to operate 
any construction equipment at a level in excess of 85 dBA at 100 feet from the source. (c) 
It should be unlawful for any person to engage in construction activities between 6 PM and 
7 AM when such activities exceed the ambient noise level by 5 dBA. A special permit may 
be granted by the Director of Public Works if extenuating circumstances exist. 
 
2. Vibration 

The  City  of  has  not  yet  adopted  vibration  criteria.  The  California  Department  of 
Transportation  (Caltrans)  has  published  one  of  the  seminal  works  for  the  analysis  of 
groundborne  noise  and  vibration  relating  to  transportation‐  and  construction‐induced 
vibrations and although the project is not subject to these regulations, it serves as useful 
tools to evaluate vibration  impacts. These guidelines recommend that a standard of 0.2 
inches per section (in/sec) PPV not be exceeded for the protection of normal residential 
buildings  (Caltrans 2013b).   A PPV of 0.2  inches per second  is also the vibration  level at 
which vibration may become annoying. Table 4 shows typical human reactions to various 
levels of PPV as well as the effect of PPV on buildings. 

B. Traffic Noise Impacts 

For noise sensitive residential land uses, the City has adopted a policy which has established 
a “normally acceptable” exterior noise level goal of 65 dBA CNEL for the outdoor areas and 
the State of California land use compatibility guidelines indicate that exterior noise levels 
up  to  70  dB  Ldn  or  CNEL  are  considered  acceptable  for  nursing  homes  (OPR,  2003). 
Additionally, an  interior noise  level of 45 dBA CNEL  is required by the Calfiornia Building 
Code Title 24 (Title 24, CCR, Section 1207). Interior noise  levels should be mitigated to a 
maximum of 45 dBA CNEL  in all habitable rooms when the exterior of the residence are 
exposed to levels of 60 dBA CNEL or more. If windows and doors are required to be closed 
to meet the interior noise standard, then mechanical ventilation shall be provided per City 
requirements.  
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C. Operational Noise Impacts 

1. Exterior Noise Standards 

Fixed sources and operational noise standards are governed by the City of Oceanside Noise 
Ordinance Section 38.12. Except  for exempted activities and  sounds as provided  in  this 
chapter or exempted properties as referenced in Section 38.15, it shall be unlawful for any 
person to cause or allow the creation of any noise to the extent that the one‐hour average 
sound  level, at any point on or beyond the boundaries of the property  in the applicable 
base district zone on which the sound is produced exceeds the applicable limits set forth 
below in Table 5. 
 
The City of Oceanside General Plan Noise Element (June 2002) also includes a policy stating 
that  “machinery,  circulation  devices,  fans,  and  other  such  equipment  should  not  be 
permitted  to operate when a noise  level  is created at  the property  line exceeding 5 dB 
above the ambient noise level”. 
 
In addition to the sound level limits established above, there are established sound level 
limits for PD (planned development) base district zones. For any residential land use within 
a PD zone, the sound  level  limit  is that  limit which would be otherwise applicable  in the 
residential district zone (RE, RS, RM, RH or RT) corresponding to density of the residential 
development in that PD zone. For any nonresidential land use within a PD zone, the sound 
level  limit  is  that  limit corresponding  to  the C  (commercial) or  I  (industrial)  zone which 
would be applicable  to  that use  if not  subject  to  the PD zone. For  the purposes of  this 
section, a land use shall be that use shown on a duly approved planned development plan 
or specific plan. When property lines form the joint boundary of two (2) base district zones, 
the sound level limit shall be the arithmetic mean of the limit applicable to each of the two 
(2) zones. Although the site is zoned (CL) Limited Commercial, the proposed use is mostly 
residential in nature, so the standards for residential land uses are applicable. 
  
   



Vibration Level

Peak Particle Velocity (PPV)

0.006–0.019 in/sec
Threshold of perception, possibility of 
intrusion

Vibrations unlikely to cause damage of 
any type

0.08 in/sec Vibrations readily perceptible
Recommended upper level of vibration 
to which ruins and ancient monuments 
should be subjected

0.10 in/sec
Level at which continuous vibration 
begins to annoy people

Virtually no risk of “architectural” (i.e., 
not structural) damage to normal 
buildings

0.20 in/sec
Vibrations annoying to people in 
buildings

Threshold at which there is a risk to 
“architectural” damage to normal 
dwelling – houses with plastered walls 
and ceilings

0.4–0.6 in/sec

Vibrations considered unpleasant by 
people subjected to continuous 
vibrations and unacceptable to some 
people walking on bridges

Vibrations at a greater level than 
normally expected from traffic, but 
would cause “architectural” damage 
and possibly minor structural damage.  
At 0.5 PPV possible cosmetic structural 
damage to buildings built of reinforced 
concrete, steel or timber.

Table 4

Typical Human Reaction and Effect on Buildings due to Groundborne Vibration 1

Human Reaction Effect on Buildings

1  Source: California Department of Transportation(b). Transportation and Construction Vibration Guidance Manual, Chapter 6 Tables 5 and 12, 
September 2013.  
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Base District Zone 7:00 AM to 9:59 PM 10:00 PM to 6:59 PM
(1) Residential Districts:
RE (Residential Estate) 50 45
RS (Single‐Family) 50 45
RM (Medium Density) 50 45
RH (High Density) 55 50
RT (Residential Tourist) 55 50
(2) C (Commercial) 65 60
(3) I (Industrial) 70 65
(4) D (Downtown) 65 55
(5) A (Agricultural) 50 45
(6) OS (Open Space) 50 45

1 City of Oceanside Noise Ordinance Section 38.12.

Table 5

Operational Noise Level Limits1

17
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V. Analytical Methodology and Impact Analysis 

A. Methodology 

1. Construction Noise 

Construction  noise  associated with  each  phase  of  construction was  calculated  utilizing 
methodology  presented  in  the  Federal  Transit  Administration  (FTA)  Transit  Noise  and 
Vibration  Impact  Assessment  Manual  (2018)  together  with  several  key  construction 
parameters including: distance to each sensitive receiver, equipment usage, percent usage 
factor, and baseline parameters for the project site.  Modeling parameters and output are 
provided in Appendix B. 
 
2. SoundPLAN 

The  SoundPLAN  noise  modeling  software  was  utilized  to  model  traffic  noise  levels 
associated with Cannon Road on the project site. This three‐dimensional model takes into 
consideration the existing and proposed topography, existing structures and barriers and 
ground type. The SoundPLAN software utilizes algorithms (based on the inverse square law) 
to calculate noise  level projections.   The software allows the user to  input specific noise 
sources, spectral content, sound barriers, building placement, topography, and sensitive 
receptor locations.   
 
The critical model input parameters, which determine the projected vehicular traffic noise 
levels, include vehicle travel speeds, the percentages of automobiles, medium trucks and 
heavy trucks in the roadway volume, the site conditions. Per the City of Oceanside General 
Plan Circulation Element (2012), Cannon Road is expected to handle 29,100 average daily 
trips. The  loudest noise  levels associated with vehicle traffic occurs when the maximum 
amount of cars pass at the greatest speed which usually corresponds to Level of Service 
Conditions (C), or about 75% of buildout capacity.  Cannon Road was molded at a level of 
service C and a speed of 40 miles per hour.  A standard City traffic mix of 96/2/2 was utilized. 
SoundPLAN data is provided in Appendix C. 

B. Impact Analysis and Findings 

1. Construction Noise Impacts 

The construction activities for the proposed project are anticipated to include fine grading, 
building construction, paving and architectural coating.  Noise levels expected to occur with 
each piece of equipment are presented in Table 6.  Construction noise associated with each 
phase of construction was calculated utilizing methodology presented in the Federal Transit 
Administration  (FTA)  Transit  Noise  and  Vibration  Impact  Assessment  Manual  (2018) 
together with  several key construction parameters  including: distance  to each  sensitive 
receiver, equipment usage, percent usage factor, and baseline parameters for the project 
site.  As shown in Table 7, construction noise would reach up to 80.1 dBA at a distance of 
100 feet and will not exceed the City of Oceanside 85 dBA standard at 100 feet from the 
source. Construction noise impacts would be less than significant. No mitigation measures 
are required. The construction noise worksheet is included in Appendix B. 



Type of Equipment
Range of Maximum Sound Levels Measured 

(dBA at 50 feet)
Suggested Maximum Sound Levels for Analysis 

(dBA at 50 feet)

Rock Drills 83‐99 96

Jack Hammers 75‐85 82

Pneumatic Tools 78‐88 85

Pumps 74‐84 80

Dozers 77‐90 85

Scrappers 83‐91 87

Haul Trucks 83‐94 88

Cranes 79‐86 82

Portable Generators 71‐87 80

Rollers 75‐82 80

Tractors 77‐82 80

Front‐End Loaders 77‐90 86

Hydraulic Excavators 81‐90 86

Graders 79‐89 86

Air Compressors 76‐89 86
Trucks 81‐87 86

1  Source: Bolt, Beranek & Newman; Noise Control for Buildings and Manufacturing Plants, 1987.

Typical Construction Equipment Noise Levels1

Table 6
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Construction Phase 
Equipment Item # of Items

Item Lmax at 50 feet, 
dBA1, 2 Distance Item Usage Percent Receptor Item Leq, dBA

Fine Grading
Graders 1 85 100 40 75.0
Rubber Tired Dozers 1 85 100 40 75.0
Tractors/Loaders/Backhoes 2 80 100 40 73.0

79.2

Cranes 1 83 100 16 69.0
Forklifts 2 64 100 50 58.0
Generator Sets 1 82 100 40 72.0
Welders 3 64 100 40 58.8
Tractors/Loaders/Backhoes 1 80 100 40 70.0

72.7

Cement and Mortar Mixers 1 85 100 40 75.0
Pavers 1 85 100 50 76.0
Paving Equipment 1 85 100 20 72.0
Tractors/Loaders/Backhoes 1 80 100 40 70.0
Rollers 1 85 100 20 72.0

80.1

Air Compressors 1 80 100 40 70.0
70.0

Notes:

(1) Source: Referenced noise levels from the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment Manual (September 2018).

Building Construction Cumulative

(2) Source: https://www.google.com/url?q=http://www.noisetesting.info/blog/warehouse‐forklift‐workplace‐noise‐
levels/&sa=D&source=hangouts&ust=1545259247311000&usg=AFQjCNHFcKKoEKUjv5VZMOtw_KO977Em1A

Table 7

Project Construction Noise

Fine Grading Cumulative

Paving

Paving Cumulative
Architectural Coating

Architectural Coating Cumulative

Building Construction

20
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2. Groundborne Vibration Impacts 

Construction activity can result in varying degrees of ground vibration, depending on the 
equipment used on the site. Operation of construction equipment causes ground vibrations 
that spread through the ground and diminish in strength with distance.  Buildings respond 
to these vibrations with varying results ranging from no perceptible effects at the low levels 
to slight damage at the highest levels.  Typically, particle velocity or acceleration (measured 
in gravities) is used to describe vibration in context of potential structural damage. Table 8 
shows  the peak particle velocities  (PPV) of  some  common  construction equipment and 
Table 4 shows typical human reactions to various levels of PPV as well as the effect of PPV 
on buildings. 
 
As shown in Table 4, the threshold at which there may be a risk of architectural damage to 
normal houses with plastered walls and ceilings is 0.20 PPV in/second. The nearest existing 
sensitive receptors are single family residential homes located approximately 30 feet to the 
north and east of the project boundary. As shown in Table 8, a vibratory roller can generate 
0.21 PPV at a distance of 25 feet, and a large bulldozer can generate groundborne vibration 
of up to 0.089 PPV at 25 feet. At 30 feet, groundborne vibration levels may reach up to may 
reach up to 0.172 PPV with use of a vibratory roller, and up to 0.073 PPV with use of a larger 
bulldozer. Operation of vibratory equipment on the project site is not expected to result in 
damage to existing single family homes. Impacts related to groundborne vibration would 
be less than significant. No mitigation is required. Groundborne vibration worksheets are 
included in Appendix D. 
 
 

   



Peak Particle Velocity Approximate Vibration Level
(inches/second) at 25 feet LV (dVB) at 25 feet

1.518 (upper range) 112

0.644 (typical) 104

0.734 upper range 105

0.170 typical 93

Clam shovel drop (slurry wall) 0.202 94

Hydromill 0.008 in soil 66

(Slurry wall) 0.017 in rock 75

Vibratory Roller 0.21 94

Hoe Ram 0.089 87

Large bulldozer 0.089 87

Caisson drill 0.089 87

Loaded trucks 0.076 86

Jackhammer 0.035 79
Small bulldozer 0.003 58

1  Source: Transit Noise and Vibration Impact Assessment, Federal Transit Administration, May 2006.

Equipment

Vibration Source Levels for Construction Equipment1

Table 8

Pile driver (impact)

Pile driver (sonic)

22



 

 
Roma Environmental romaenvironmental.com 

roma@romaenvironmental.com 951‐544‐3170 
 

23 

3. Traffic Noise Impacts to the Proposed Project 

As discussed previously, the SoundPLAN noise model was utilized to calculate traffic noise 
levels at the proposed project. As shown on Figures 6 and 7, exterior noise levels, due to 
buildout traffic volumes on Cannon Road, are expected to reach up to 65 dBA CNEL at the 
closest  part  of  the  Phase  1  building  and will  not  exceed  City  of Oceanside  criteria  for 
residential land uses (65 dBA CNEL).  
 
The interior noise level is the difference between the projected exterior noise level at the 
structure’s façade and the noise reduction provided by the structure itself.  Typical building 
construction provides 20 dB of exterior to interior noise reduction, with the windows closed 
(FHWA 2011). Considering that exterior noise levels due to traffic noise, may reach up to 
65 dBA CNEL, interior noise levels should not exceed 45 dBA CNEL. 
 
Future traffic noise impacts related to the proposed project would be less than significant. 
No mitigation is required. 
  
4. Project Generated Traffic Noise Impacts 

Project generated average daily  trips  (ADTs) on affected  roadways were calculated and 
assigned to affected road segments using Existing Traffic Volume and Project Buildout Trip 
Assignment exhibits provided in the traffic study prepared for the project (Rick Engineering 
2018). Trip generation and distribution were slightly modified using the trip generation rate 
identified  in  the  traffic study  to  include  four  (4) additional vehicle  trips per an updated 
project description that  includes one  (1) additional residential unit. Existing, and Project 
Roadway Parameters are shown in Table 9.  
 
Modeling was conducted  to compare existing and existing plus project noise  levels at a 
distance of 50 feet from the centerline of affected road segments. Existing and Existing Plus 
Project ADTs are shown in Table 10. Modeling data sheets are included as Appendix E. In 
no case would the proposed project result in an increase of 5 dB or greater along affected 
road segments. The project would not generate a sufficient amount of vehicle trips to result 
in a noticeable  increase  in ambient noise  levels. This  impact  is  less  than  significant. No 
mitigation is required. 
 
5. Project Operational Noise Impacts 

In general, senior  living homes are a quiet  land use and noise from the facility would be 
considered  compatible  with  the  surrounding  residences,  school  and  church.  Traffic 
associated with parking lots is typically not of sufficient volume to exceed community noise 
standards, which are based on a time‐averaged scale. However, the instantaneous sound 
levels generated by a car door slamming and engine starting up may be an annoyance to 
adjacent sensitive receptors. The estimated maximum noise levels associated with parking 
lot activities typically range from 60‐65 dBA and are short term.  It should be noted that 
parking  lot noise are  instantaneous noise  levels compared to noise standards, which are 
averaged over  time. As a  result, actual noise  levels over  time  resulting  from parking  lot 
activities would be far  lower. Therefore, the proposed parking would not expose nearby 
sensitive receptors to substantial noise levels and impacts will be less than significant.  
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Typically, mechanical equipment  (HVAC) noise  is 50‐55 dBA at 50  feet  from  the source. 
HVAC units would be  included on the roof of the proposed office building and would be 
placed within roof wells and shielded which would further reduce the noise. The noise from 
the HVAC units would meet the City’s Noise Standards at the nearest existing and proposed 
residents. Additionally, mechanical ventilation system will cycle on and off throughout the 
day. 
 
Residential Activities Noise generated from residential uses is generally from sources such 
as  amplified music,  barking  dogs,  and  landscape maintenance  equipment  that may  be 
disturbing  to other  residents.  Section 38.16 of  the Oceanside Municipal Code prohibits 
nuisance noise at any time which causes discomfort or annoyance to reasonable persons 
of  normal  sensitivity.  Compliance  with  the  noise  ordinance  would  limit  exposure  to 
excessive nuisance noise. The Oceanside Police Department enforces the nuisance noise 
provisions of the noise ordinance. Additionally, nuisance noises would be different from 
each other in kind, duration, and location, so that the overall effects would be separate and 
in most cases would not affect the receptors at the same time. Instances of nuisance noise 
would  be  addressed  on  an  individual  case  basis  by  the Oceanside  Police Department. 
Therefore, nuisance noise from the proposed residences would be less than significant.  
 
The project site would be landscaped; therefore, regular maintenance would be required. 
Maintenance activities would  include  the use of mowers,  trimmers, and blowers, which 
would result in intermittent short‐term temporary noise increases. Maintenance activities 
are  permitted  uses  and would  be  subject  to  the  daytime  one‐hour  Leq  noise  limits  in 
residential neighborhoods. Maintenance equipment would not be operating at any one 
location  for more  than a  few minutes and  it  is not  likely  that  the equipment would be 
operating all at the same time. Due to the limited amount of time the equipment would be 
operating in one location. Therefore, operation of maintenance equipment would generally 
not exceed the hourly noise level limit at adjacent residential receptors and no impacts are 
anticipated. Operational noise  impacts would be  less  than  significant. Mitigation  is not 
required. 
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Existing Existing Plus Project

Cannon Road North and South of Project Site 4,583 5,310 45 Hard
Mystra Way West of Cannon Road 1,762 2,073 30 Hard

1  Average daily traffic volumes obtained from the Ocean Hills Senior Living Phase 2 Facility Focused Traffic Impact Study (November 2, 2018) (February 2018).

Table 9

Average Daily Traffic Volumes and Roadway Parameters

Roadway Segment

Average Daily Traffic Volumes Posted Travel Speeds 
(MPH)

Site
Conditions

27



Existing Without 
Project Existing Plus Project

Cannon Road North and South of Project Site 67.24 67.88 0.64

Mystra Way West of Cannon Road 54.97 55.67 0.70

1  Exterior noise levels calculated 5 feet above pad elevation, perpendicular to subject roadway.          

Table 10

Comparison of Existing and Existing Plus Project Noise Levels Along Roadways(dBA CNEL)1

Roadway Segment

CNEL at 50 Feet dBA

Change in Noise Level Existing 
and Existing Plus Project
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APPENDIX A 
 

Larson Davis LXT Noise Measurement Data 
 

 
   



Noise Measurement Field Data

Project Name: Date:

Project #:

Noise Measurement #: Technician:

Weather: Settings: SLOW FAST

Temperature:  65 deg F Wind:  10‐15 mph Humidity: 68% Terrain:

Start Time: 3:43 PM End Time: 3:53 PM Run Time: 10 minutes

Leq: 50 dB

Lmax 63.2 dB

L2 59.5 dB

L8 54.2 dB

L25 48.6 dB

L50 45.8 dB

NOISE METER: CALIBRATOR:

MAKE: MAKE:

MODEL: MODEL:

SERIAL NUMBER: SERIAL NUMBER:

FACTORY CALIBRATION DATE:

FIELD CALIBRATION DATE:

 29 April 2019

Ian Gallagher

Nearest Address or Cross Street: New Venture Christian Preschool, 4010 Mystra Drive, Oceanside, California 92056

NM1

19‐03

Ocean Hills, City of Oceanside

Primary Noise Source:

Secondary Noise Sources:

     Flat

Site Description (Type of Existing Land Use and any other notable features):

SoundTrack LXT Class 1

70% cloudy with occasional light rain

Larson Davis CAL250

Preschool yard ambiance, children playing, adults conversating, wind rustling palm

Vehicles passing along Mystra Drive, a total of 10 vehicles passed along Drive

during 10 minute sample.

Concrete buildings and parking lot

Adjacent uses are preschool immediately W and church immediately SW with open terrain beyond.  N, E & S mostly single family residential, gated communities. 

tree leaves in wind, overhead distant propellor and jet aircraft.

6/19/20176/23/2017

4/29/2019

FACTORY CALIBRATION DATE:

Larson Davis

LXT1

3099

Larson Davis

Cal 250

2733

Roma Environmental



Noise Measurement Field Data

PHOTOS:

NM1 looking SW towards New Venture Preschool offices.  NM1 looking East across school parking lot and Mystra Dr 
Microphone about 22' from building. towards Project Site.

Roma Environmental



Summary
File Name on Meter LxT_Data.229
File Name on PC
Serial Number 0003099
Model SoundTrack LxT®
Firmware Version 2.301
User Ian Edward Gallagher

Location
NM1 Roma Env 19‐03 New Venture Christian 

School   33° 9'55.09"N  117°16'12.32"W 
Job Description 10 minute noise measurement
Note
Measurement
Start 2019‐04‐29  15:43:05
Stop 2019‐04‐29  15:53:05
Duration 00:10:00.0
Run Time 00:10:00.0
Pause 00:00:00.0
Pre Calibration 2019‐04‐29  15:31:54
Post Calibration None
Calibration Deviation ‐‐‐
Overall Settings
RMS Weight A Weighting
Peak Weight Z Weighting
Detector Slow
Preamp PRMLxT1L
Microphone Correction Off
Integration Method Linear
OBA Range Low
OBA Bandwidth 1/1 and 1/3
OBA Freq. Weighting Z Weighting
OBA Max Spectrum Bin Max
Overload 122.7 dB
Results
LAeq 50.0 dB
LAE 77.8 dB

    SLM_0003099_LxT_Data_229.00.ldbin

( 1 x 10 minutes )



EA 6.696 µPa²h
EA8 321.384 µPa²h
EA40 1.607 mPa²h
LZpeak (max) 2019‐04‐29  15:45:58 97.9 dB
LASmax 2019‐04‐29  15:46:46 63.2 dB
LASmin 2019‐04‐29  15:52:36 41.1 dB
SEA ‐99.9 dB
LCeq 65.6 dB
LAeq 50.0 dB
LCeq ‐ LAeq 15.5 dB
LAIeq 52.4 dB
LAeq 50.0 dB
LAIeq ‐ LAeq 2.3 dB
Leq 50.0
LS(max) 63.2  2019/04/29  15:46:46
LS(min) 41.1  2019/04/29  15:52:36
LPeak(max) 97.9  2019/04/29  15:45:58
Statistics
LAS2.00 59.5 dB
LAS8.00 54.2 dB
LAS25.00 48.6 dB
LAS50.00 45.8 dB
LAS66.60 45.0 dB
LAS90.00 43.2 dB



Noise Measurement Field Data

Project Name: Date:

Project #:

Noise Measurement #: Technician:

Weather: Settings: SLOW FAST

Temperature:  65 deg F Wind:  10‐15 mph Humidity: 68% Terrain:

Start Time: 3:04 PM End Time: 3:14 PM Run Time: 10 minutes

Leq: 47.2 dB

Lmax 58.7 dB

L2 55.3 dB

L8 52.2 dB

L25 45.9 dB

L50 43.8 dB

NOISE METER: CALIBRATOR:

MAKE: MAKE:

MODEL: MODEL:

SERIAL NUMBER: SERIAL NUMBER:

FACTORY CALIBRATION DATE:

FIELD CALIBRATION DATE:

 29 April 2019

Ian Gallagher

Nearest Address or Cross Street: Mystray Drive and Pirgos Way

NM2

19‐03

Ocean Hills, City of Oceanside

Primary Noise Source:

Secondary Noise Sources:

     Flat

Site Description (Type of Existing Land Use and any other notable features):

SoundTrack LXT Class 1

70% cloudy with occasional light rain

Larson Davis CAL250

School yard ambiance, children playing, bird song, palm tree

Vehicles passing along Mystra Drive, a total of 3 vehicles & 1 Fed Ex van

passed along Drive during 10 minute sample.

On‐site uses Classical Acadamy Vista Charter School  w/ open graded area..

Adjacent uses are preschool immediately W and church immediately SW with open terrain beyond.  N, E & S mostly single family residential, gated communities. 

leaves rustling in wind, overhead distant propellor and jet  aircraft.

6/19/20176/23/2017

4/29/2019

FACTORY CALIBRATION DATE:

Larson Davis

LXT1

3099

Larson Davis

Cal 250

2733

Roma Environmental



Noise Measurement Field Data

PHOTOS:

Wall on either side of gate 5'6" tall, concrete block, painted white.

NM2 looking SE across graded land towards  the project site. NM2 looking NW across Mystra Drive towrds vehicle entrance
& exit way to Seagate Terrace gated community.

Roma Environmental



Summary
File Name on Meter LxT_Data.228

File Name on PC     SLM_0003099_LxT_Data_228.00.ldbin
Serial Number 0003099
Model SoundTrack LxT®
Firmware Version 2.301
User Ian Edward Gallagher

Location
NM2 Roma Env 19‐03  33° 9'59.54"N 

117°16'10.31"W
Job Description 10 minute noise measurement
Note
Measurement
Description
Start 2019‐04‐29  15:04:40
Stop 2019‐04‐29  15:14:40
Duration 00:10:00.0
Run Time 00:10:00.0
Pause 00:00:00.0
Pre Calibration 2019‐04‐29  14:45:23
Post Calibration None
Calibration Deviation ‐‐‐
Overall Settings
RMS Weight A Weighting
Peak Weight Z Weighting
Detector Slow
Preamp PRMLxT1L
Microphone Correction Off
Integration Method Linear
OBA Range Low
OBA Bandwidth 1/1 and 1/3
OBA Freq. Weighting Z Weighting
OBA Max Spectrum Bin Max
Overload 122.7 dB
Results
LAeq 47.2 dB

( 1 x 10 minutes )



LAE 75.0 dB
EA 3.526 µPa²h
EA8 169.266 µPa²h
EA40 846.329 µPa²h
LZpeak (max) 2019‐04‐29  15:10:48 98.4
LASmax 2019‐04‐29  15:10:58 58.7
LASmin 2019‐04‐29  15:08:31 39.3
SEA ‐99.9 dB
LCeq 64.7 dB
LAeq 47.2 dB
LCeq ‐ LAeq 17.5 dB
LAIeq 48.7 dB
LAeq 47.2 dB
LAIeq ‐ LAeq 1.4 dB
Leq 47.2
LS(max) 58.7  2019/04/29  15:10:58
LS(min) 39.3  2019/04/29  15:08:31
LPeak(max) 98.4  2019/04/29  15:10:48
Statistics
LAS2.00 55.3 dB
LAS8.00 52.2 dB
LAS25.00 45.9 dB
LAS50.00 43.8 dB
LAS66.60 42.7 dB
LAS90.00 40.9 dB



Noise Measurement Field Data

Project Name: Date:

Project #:

Noise Measurement #: Technician:

Weather: Settings: SLOW FAST

Temperature:  64 deg F Wind:  10‐15 mph Humidity: 68% Terrain:

Start Time: 4:07 PM End Time: 4:17 PM Run Time: 10 minutes

Leq: 44.8 dB

Lmax 67.2 dB

L2 53.1 dB

L8 50.2 dB

L25 43.8 dB

L50 41.6 dB

NOISE METER: CALIBRATOR:

MAKE: MAKE:

MODEL: MODEL:

SERIAL NUMBER: SERIAL NUMBER:

FACTORY CALIBRATION DATE:

FIELD CALIBRATION DATE:

6/19/20176/23/2017

4/29/2019

FACTORY CALIBRATION DATE:

Larson Davis

LXT1

3099

Larson Davis

Cal 250

2733

Primary Noise Source:

Secondary Noise Sources:

     Flat

Site Description (Type of Existing Land Use and any other notable features):

SoundTrack LXT Class 1

90% cloudy with occasional light rain

Larson Davis CAL250

Bird song, palm tree leaves rustling in wind, overhead jet and 

Residential vehicle leaves driveway 4977 Tolo Way at 4:14PM

Single family residential cul‐de‐sac

N, E & S mostly single family residential, gated communities. 

propellor aircraft.

 29 April 2019

Ian Gallagher

Nearest Address or Cross Street: 4990 Tolo Way, Oceanside, California

NM3

19‐03

Ocean Hills, City of Oceanside

Roma Environmental



Noise Measurement Field Data

PHOTOS:

NM3 looking SW at single family residence 4984 Tolo Way. NM3 looking North up Tolo Way towards Pirgos Way 
Oceanside, California intersection.

Roma Environmental



Summary
File Name on Meter LxT_Data.230
File Name on PC
Serial Number 0003099
Model SoundTrack LxT®
Firmware Version 2.301
User Ian Edward Gallagher

Location
NM3 Roma Env 19‐03 4990 Tolo Way, Ocenaside 

33° 9'59.94"N 117°16'4.74"W 
Job Description 10 minute noise measurement
Note
Measurement
Description
Start 2019‐04‐29  16:07:19
Stop 2019‐04‐29  16:17:19
Duration 00:10:00.0
Run Time 00:10:00.0
Pause 00:00:00.0

Pre Calibration 2019‐04‐29  16:07:09
Post Calibration None
Calibration Deviation ‐‐‐
Overall Settings
RMS Weight A Weighting
Peak Weight Z Weighting
Detector Slow
Preamp PRMLxT1L
Microphone Correction Off
Integration Method Linear
OBA Range Low
OBA Bandwidth 1/1 and 1/3
OBA Freq. Weighting Z Weighting
OBA Max Spectrum Bin Max
Overload 122.6 dB
Under Range Peak 78.9 dB

    SLM_0003099_LxT_Data_230.00.ldbin

( 1 x 10 minutes )



Under Range Limit 25.4 dB
Noise Floor 16.2 dB
Results
LAeq 44.8 dB
LAE 72.6 dB
EA 2.023 µPa²h
EA8 97.084 µPa²h
EA40 485.420 µPa²h
LZpeak (max) 2019‐04‐29  16:11:10 89.7 dB
LASmax 2019‐04‐29  16:07:19 67.2 dB
LASmin 2019‐04‐29  16:15:33 36.4 dB
SEA ‐99.9 dB
LCeq 57.0 dB
LAeq 44.8 dB
LCeq ‐ LAeq 12.2 dB
LAIeq 53.9 dB
LAeq 44.8 dB
LAIeq ‐ LAeq 9.1 dB
Leq 44.8 57.0
LS(max) 67.2  2019/04/29  16:07:19
LS(min) 36.4  2019/04/29  16:15:33
LPeak(max) 89.7  2019/04/29  16:11:10
# Overloads 0
Overload Duration 0.0 s
# OBA Overloads 0
OBA Overload Duration 0.0 s
Statistics
LAS2.00 53.1 dB
LAS8.00 50.2 dB
LAS25.00 43.8 dB
LAS50.00 41.6 dB
LAS66.60 40.4 dB
LAS90.00 38.6 dB



Noise Measurement Field Data

Project Name: Date:

Project #:

Noise Measurement #: Technician:

Weather: Settings: SLOW FAST

Temperature:  64 deg F Wind:  10‐15 mph Humidity: 68% Terrain:

Start Time: 2:18 PM End Time: 2:28 PM Run Time: 10 minutes

Leq: 53.6 dB

Lmax 61.9 dB

L2 60.0 dB

L8 58.3 dB

L25 55.7 dB

L50 49.6 dB

NOISE METER: CALIBRATOR:

MAKE: MAKE:

MODEL: MODEL:

SERIAL NUMBER: SERIAL NUMBER:

FACTORY CALIBRATION DATE:

FIELD CALIBRATION DATE:

 29 April 2019

Ian Gallagher

Nearest Address or Cross Street: 180 yards NE of Cannon Rd & Mystra Dr intersection. Location:  33° 9'55.46"N  117°16'3.11"W

NM4

19‐03

Ocean Hills, City of Oceanside

Primary Noise Source:

Secondary Noise Sources:

     Flat

Site Description (Type of Existing Land Use and any other notable features):

SoundTrack LXT Class 1

70% cloudy with occasional light rain

Larson Davis CAL250

Bird song, palm tree leaves rustling in wind, overhead jet and 

Vehicles passing along Cannon Road, a total of 51 vehicles passed during 

10 minute noise measurement.

Hillside next to residential neighborhood

N, E & S mostly single family residential, gated communities. Project site to west.

propellor aircraft.

6/19/20176/23/2017

4/29/2019

FACTORY CALIBRATION DATE:

Larson Davis

LXT1

3099

Larson Davis

Cal 250

2733

Roma Environmental



Noise Measurement Field Data

PHOTOS:

NM4 looking SE towards gated residence, wall about 5'6" tall. NM4 looking W across Cannon Road towards project site
concrete block, painted white.

Roma Environmental



Summary
File Name on Meter LxT_Data.226
File Name on PC
Serial Number 0003099
Model SoundTrack LxT®
Firmware Version 2.301
User Ian Edward Gallagher

Location
NM4 Roma Env 19‐03  33° 9'55.46"N 

117°16'3.11"W
Job Description 10 minute noise measurement
Note
Measurement
Description
Start 2019‐04‐29  14:18:39
Stop 2019‐04‐29  14:28:39
Duration 00:10:00.0
Run Time 00:10:00.0
Pause 00:00:00.0
Pre Calibration 2019‐04‐29  14:15:57
Post Calibration None
Calibration Deviation ‐‐‐
Overall Settings
RMS Weight A Weighting
Peak Weight Z Weighting
Detector Slow
Preamp PRMLxT1L
Microphone Correction Off
Integration Method Linear
OBA Range Low
OBA Bandwidth 1/1 and 1/3
OBA Freq. Weighting Z Weighting
OBA Max Spectrum Bin Max
Overload 122.6 dB
Under Range Peak 78.8
Under Range Limit 25.4

    SLM_0003099_LxT_Data_226.00.ldbin

( 1 x 10 minutes )



Noise Floor 16.1
Results
LAeq 53.6 dB
LAE 81.4 dB
EA 15.320 µPa²h
EA8 735.337 µPa²h
EA40 3.677 mPa²h
LZpeak (max) 2019‐04‐29  14:22:51 98.4
LASmax 2019‐04‐29  14:25:59 61.9
LASmin 2019‐04‐29  14:26:46 41.3
SEA ‐99.9 dB
LCeq 61.9 dB
LAeq 53.6 dB
LCeq ‐ LAeq 8.2 dB
LAIeq 55.3 dB
LAeq 53.6 dB
LAIeq ‐ LAeq 1.7 dB
Leq 53.6
LS(max) 61.9  2019/04/29  14:25:59
LS(min) 41.3  2019/04/29  14:26:46
LPeak(max) 98.4  2019/04/29  14:22:51
Statistics
LAS2.00 60.0 dB
LAS8.00 58.3 dB
LAS25.00 55.7 dB
LAS50.00 49.6 dB
LAS66.60 47.0 dB
LAS90.00 43.4 dB



 

 
 

Roma Environmental romaenvironmental.com 
roma@romaenvironmental.com 951‐544‐3170 

 

 

 
 

APPENDIX B 
 

Construction Noise Worksheet 
 

 
   



A B C D E F G H I J

onstruction Phase Equipment Ite # of Items Item Lmax at 50 feet, dBA1, 2
Distance Item Usage Percent Usage Factor Dist. Correction dB Usage Adj. dB Receptor Item Lmax, dBA Receptor Item Leq, dBA

Fine Grading
Graders 1 85 100 40 0.40 ‐6.0 ‐4.0 91.0 75.0
Rubber Tired Dozers 1 85 100 40 0.40 ‐6.0 ‐4.0 91.0 75.0
Tractors/Loaders/Backhoes 2 80 100 40 0.80 ‐6.0 ‐1.0 86.0 73.0

Log Sum 79.2

Cranes 1 83 100 16 0.16 ‐6.0 ‐8.0 89.0 69.0
Forklifts 2 64 100 50 1.00 ‐6.0 0.0 70.0 58.0
Generator Sets 1 82 100 40 0.40 ‐6.0 ‐4.0 88.0 72.0
Welders 3 64 100 40 1.20 ‐6.0 0.8 70.0 58.8
Tractors/Loaders/Backhoes 1 80 100 40 0.40 ‐6.0 ‐4.0 86.0 70.0

Log Sum 72.7

Cement and Mortar Mixers 1 85 100 40 0.40 ‐6.0 ‐4.0 91.0 75.0
Pavers 1 85 100 50 0.50 ‐6.0 ‐3.0 91.0 76.0
Paving Equipment 1 85 100 20 0.20 ‐6.0 ‐7.0 91.0 72.0
Tractors/Loaders/Backhoes 1 80 100 40 0.40 ‐6.0 ‐4.0 86.0 70.0
Rollers 1 85 100 20 0.20 ‐6.0 ‐7.0 91.0 72.0

Log Sum 80.1

Air Compressors 1 80 100 40 0.40 ‐6.0 ‐4.0 86.0 70.0
Log Sum 70.0

Notes:

(1) Source: Referenced noise levels from the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment Manual (September 2018).

(2) Source: https://www.google.com/url?q=http://www.noisetesting.info/blog/warehouse‐forklift‐workplace‐noise‐levels/&sa=D&source=hangouts&ust=1545259247311000&usg=AFQjCNHFcKKoEKUjv5VZMOtw_KO977Em1A

Building Construction

Paving

Architectural Coating



 

 
 

Roma Environmental romaenvironmental.com 
roma@romaenvironmental.com 951‐544‐3170 

 

 

 
 

APPENDIX C 
 

SoundPLAN Data 
 

 
   



Traffic values Control ConstrAffect. Gradien
Station ADT Vehicles type Vehicle name day evenin night Speed device Speed veh. Road surface Min / M

km Veh/24 Veh/h Veh/h Veh/h km/h km/h % %
Cannon Road NB Traffic direction: In entry direction

0+000 11259Total
Automobiles
Medium trucks
Heavy trucks
Buses
Motorcycles
Auxiliary vehicle

‐
‐
‐
‐
‐
‐
‐

677
660
9
9
‐
‐
‐

493
490
2
2
‐
‐
‐

146
122
12
12
‐
‐
‐

‐
64
64
64
‐
‐
‐

none - - Average (of DGAC and PCC) 0.0

0+427 - - - - - -
Cannon Road SB Traffic direction: In entry direction

0+000 11259Total
Automobiles
Medium trucks
Heavy trucks
Buses
Motorcycles
Auxiliary vehicle

‐
‐
‐
‐
‐
‐
‐

677
660
9
9
‐
‐
‐

493
490
2
2
‐
‐
‐

146
122
12
12
‐
‐
‐

‐
64
64
64
‐
‐
‐

none - - Average (of DGAC and PCC) 0.0

0+407 - - - - - -

Noise emissions of road traffic

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Limit Level w/o NP Level w NP Difference Conflict
No. Receiver name Building Floor Lden Lden Lden Lden Lden

side dB(A) dB(A) dB(A) dB dB
1 2 South east GF - 59.3 0.0 -59.3 -
2 South east GF - 64.7 0.0 -64.7 -
3 3 South east GF - 60.5 0.0 -60.5 -
4 4 East GF - 50.2 0.0 -50.2 -
5 5 North GF - 29.1 0.0 -29.1 -
6 6 West GF - 32.2 0.0 -32.2 -
7 7 South west GF - 33.1 0.0 -33.1 -
8 8 South east GF - 56.1 0.0 -56.1 -
9 9 - GF - 53.3 0.0 -53.3 -

Receiver list

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level w/o NP Level w NP
Source name Traffic lane Lden Lden

dB(A) dB(A)
2 GF 59.3 0.0

Cannon Road NB - 55.7 -
Cannon Road SB - 56.9 -
2 GF 64.7 0.0

Cannon Road NB - 60.3 -
Cannon Road SB - 62.8 -
3 GF 60.5 0.0

Cannon Road NB - 56.8 -
Cannon Road SB - 58.0 -
4 GF 50.2 0.0

Cannon Road NB - 46.8 -
Cannon Road SB - 47.6 -
5 GF 29.1 0.0

Cannon Road NB - 22.0 -
Cannon Road SB - 28.1 -
6 GF 32.2 0.0

Cannon Road NB - 28.0 -
Cannon Road SB - 30.2 -
7 GF 33.1 0.0

Cannon Road NB - 30.2 -
Cannon Road SB - 29.9 -
8 GF 56.1 0.0

Cannon Road NB - 52.6 -
Cannon Road SB - 53.5 -
9 GF 53.3 0.0

Cannon Road NB - 49.7 -
Cannon Road SB - 50.9 -

Contribution levels of the receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



 

 
 

Roma Environmental romaenvironmental.com 
roma@romaenvironmental.com 951‐544‐3170 

 

 

 

 
 

APPENDIX D 
 

Groundborne Vibration Worksheets 
 

 
   



Project:   Ocean Hills Date: 4/28/19
Source: Vibratory Roller
Scenario: Unmitigated
Location:
Address: Closest Structure to Site 
PPV = PPVref(25/D)^n (in/sec)

Equipment =
   Type 

PPVref = 0.21 Reference PPV (in/sec) at 25 ft.
D = 30.00 Distance from Equipment to Receiver (ft)
n =  1.10 Vibration attenuation rate through the ground

PPV = 0.172 IN/SEC OUTPUT IN BLUE
RESULTS

1 Vibratory Roller

GROUNDBORNE VIBRATION ANALYSIS

Project Site

INPUT

INPUT SECTION IN GREEN

Note: Based on reference equations from Vibration Guidance Manual, California Department of Transportation, 2006, pgs 38‐43.



Project:   Ocean Hills Date: 4/28/19
Source: Large Bulldozer
Scenario: Unmitigated
Location:
Address: Closest Structure to Site 
PPV = PPVref(25/D)^n (in/sec)

Equipment =
   Type 

PPVref = 0.089 Reference PPV (in/sec) at 25 ft.
D = 30.00 Distance from Equipment to Receiver (ft)
n =  1.10 Vibration attenuation rate through the ground

PPV = 0.073 IN/SEC OUTPUT IN BLUE
RESULTS

2 Large Bulldozer

GROUNDBORNE VIBRATION ANALYSIS

Project Site

INPUT

INPUT SECTION IN GREEN

Note: Based on reference equations from Vibration Guidance Manual, California Department of Transportation, 2006, pgs 38‐43.
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APPENDIX E 
 

Offsite Project Generated Vehicle Noise 
Worksheets 

 

 



FHWA Traffic Noise Prediction Model FHWA‐RD‐77‐108

Existing Traffic Noise

Project: Ocean Hills Senior Living

Road: Cannon Road

Segment: North and South of Project Site

DAYTIME EVENING NIGHTTIME ADT 4583.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 45.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 276.97 3.67 3.67 205.64 0.61 0.61 51.01 5.09 5.09 % A 96

Speed in MPH 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00

Left angle ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2

NOISE CALCULATIONS

Reference levels 69.34 77.62 82.14 69.34 77.62 82.14 69.34 77.62 82.14 % HT 2

ADJUSTMENTS

Flow 17.59 ‐1.20 ‐1.20 16.29 ‐8.98 ‐8.98 10.24 0.23 0.23

Distance ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 LEFT ‐90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 67.24

Constant ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 DAY LEQ 63.14

LEQ 61.86 51.36 55.88 60.57 43.58 48.09 54.51 52.78 57.30 Day hour 89.00

Absorbtive? no

DAY LEQ 63.14 EVENING LEQ 60.89 NIGHT LEQ 60.04 Use hour? no

GRADE dB 0.00



FHWA Traffic Noise Prediction Model FHWA‐RD‐77‐108

Existing Plus Project Traffic Noise

Project: Ocean Hills Senior Living

Road: Cannon Road

Segment: North and South of Project Site

DAYTIME EVENING NIGHTTIME ADT 5310.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 45.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 320.91 4.25 4.25 238.26 0.71 0.71 59.10 5.90 5.90 % A 96.00

Speed in MPH 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00

Left angle ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2.00

NOISE CALCULATIONS

Reference levels 69.34 77.62 82.14 69.34 77.62 82.14 69.34 77.62 82.14 % HT 2.00

ADJUSTMENTS

Flow 18.23 ‐0.56 ‐0.56 16.93 ‐8.34 ‐8.34 10.88 0.87 0.87

Distance ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 LEFT ‐90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 67.88

Constant ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 DAY LEQ 63.78

LEQ 62.50 52.00 56.52 61.21 44.21 48.73 55.15 53.42 57.94 Day hour 89.00

Absorbtive? no

DAY LEQ 63.78 EVENING LEQ 61.53 NIGHT LEQ 60.68 Use hour? no
GRADE dB 0.00



FHWA Traffic Noise Prediction Model FHWA‐RD‐77‐108

Existing Traffic Noise

Project: Ocean Hills Senior Living

Road: Mystra Way

Segment: West of Project Site

DAYTIME EVENING NIGHTTIME ADT 1762.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 30.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 106.49 1.41 1.41 79.06 0.23 0.23 19.61 1.96 1.96 % A 96

Speed in MPH 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00

Left angle ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2

NOISE CALCULATIONS

Reference levels 62.51 73.11 78.76 62.51 73.11 78.76 62.51 73.11 78.76 % HT 2

ADJUSTMENTS

Flow 15.20 ‐3.59 ‐3.59 13.90 ‐11.37 ‐11.37 7.85 ‐2.16 ‐2.16

Distance ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 LEFT ‐90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 60.11

Constant ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 DAY LEQ 54.97

LEQ 52.64 44.46 50.10 51.34 36.68 42.32 45.29 45.88 51.53 Day hour 89.00

Absorbtive? no

DAY LEQ 54.97 EVENING LEQ 51.99 NIGHT LEQ 53.32 Use hour? no

GRADE dB 0.00



FHWA Traffic Noise Prediction Model FHWA‐RD‐77‐108

Existing Plus Project Traffic Noise

Project: Ocean Hills Senior Living

Road: Mystra Way

Segment: West of Project Site

DAYTIME EVENING NIGHTTIME ADT 2073.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 30.00

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 125.28 1.66 1.66 93.01 0.28 0.28 23.07 2.30 2.30 % A 96.00

Speed in MPH 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00

Left angle ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00 ‐90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2.00

NOISE CALCULATIONS

Reference levels 62.51 73.11 78.76 62.51 73.11 78.76 62.51 73.11 78.76 % HT 2.00

ADJUSTMENTS

Flow 15.90 ‐2.88 ‐2.88 14.61 ‐10.66 ‐10.66 8.55 ‐1.45 ‐1.45

Distance ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 ‐0.07 LEFT ‐90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 60.81

Constant ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 ‐25.00 DAY LEQ 55.67

LEQ 53.34 45.16 50.81 52.05 37.38 43.03 46.00 46.59 52.24 Day hour 89.00

Absorbtive? no

DAY LEQ 55.67 EVENING LEQ 52.69 NIGHT LEQ 54.03 Use hour? no
GRADE dB 0.00
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EXECUTIVE SUMMARY 
 

Ocean Hills Senior Living Phase 2 Facility – Oceanside 
Focused Traffic Impact Study 

 
November 2, 2018 

 
INTRODUCTION 
 
The following study has been prepared to determine any transportation impacts within the study area 
transportation network due to the proposed development of the Ocean Hills Senior Living Phase 2 
Facility.  The Phase 2 project will consist of a three-story, 100,177 square-foot senior living facility that 
will be built on the northerly half of the 6.46-acre development site. The project site is located at the 
northeast corner of Cannon Road and Mystra Way in the City of Oceanside.   
 
PROJECT DESCRIPTION 
 
The Ocean Hills Senior Living Phase 1 Facility is currently under construction and will provide 114 
residential units with a total of 123 beds. The Phase 1 facility will primarily consist of assisted living and 
memory care.  A total of 50 parking spaces will be provided for the Phase 1 facility.   
 
The proposed Ocean Hills Senior Living Phase 2 Facility project will provide 101 additional residential 
units with 118 additional beds. The Phase 2 facility will primarily consist of independent senior 
residential units.  The combined Phase 1 and Phase 2 facilities will provide a total of 215 residential units 
with a total of 241 beds. A total of 153 parking spaces will be provided for the combined Phase 1 and 
Phase 2 facilities.   
 
PROJECT TRAFFIC VOLUMES 
 
PROJECT TRIP GENERATION 
 
The proposed project weekday trip generation is based on the rate for a Convalescent/Nursing Home use 
in SANDAG's Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region (April 2002) 
publication. The project’s Sunday trip generation is based on the rate for a Continuing Care Retirement 
Community use in the ITE Trip Generation publication (10th Edition, 2017). 
 
Based on the SANDAG weekday trip rates, the Phase 1 project is estimated to generate a total of 369 
weekday trips, including 26 AM peak hour trips and 26 PM peak hour trips. The Phase 2 project is 
estimated to generate 354 weekday trips, including 25 AM peak hour trips and 25 PM peak hour trips. 
The combined Phase 1 and Phase 2 projects (project buildout) are estimated to generate 723 weekday 
trips, including 51 AM peak hour trips and 51 PM peak hour trips. 
 
Based on the ITE Sunday trip rates, the Phase 1 project is estimated to generate a total of 228 Sunday 
trips, including 25 trips during the Sunday peak hour. The Phase 2 project is estimated to generate 202 
Sunday trips, including 22 trips during the Sunday peak hour.  The combined Phase 1 and Phase 2 
projects (project buildout) are estimated to generate 430 Sunday trips, including 47 trips during the 
Sunday peak hour.   
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TRAFFIC ANALYSIS 
 
The following intersections and roadways were assessed as part of this analysis:  
 
Intersections 

 Cannon Road & Mystra Way 
 Cannon Road & Driveway 1 
 Cannon Road & Driveway 2 
 Mystra Way & Driveway 3 

 
Roadway Segments 

 Mystra Way, north of Cannon Road 
 Cannon Road, from Mystra Way to Wisteria Drive 

 
The project area intersections and roadways were analyzed for the following analysis scenarios: 
 

 Existing Conditions: This scenario reflects the conditions on the ground today with traffic volume 
data obtained in October 2018. 

 Existing Plus Phase 1 Project Conditions: This scenario reflects existing conditions with the 
addition of traffic from the Phase 1 project (currently under construction). 

 Existing Plus Project Buildout Conditions: This scenario reflects existing conditions with the 
addition of traffic from both the Phase 1 and Phase 2 projects.  

 
Due to the project site being in close proximity to New Venture Christian Fellowship Church, Sunday 
traffic conditions were evaluated in addition to the typical weekday conditions.   
 
The results of the level of service (LOS) analysis revealed that the study intersections and roadway 
segments will operate at an acceptable LOS B or better through Existing Plus Project Buildout conditions 
(Phases 1 and 2). Therefore, no significant impacts were identified and no mitigation measures are 
required. 
 
The results of the queuing analysis that was conducted at the Cannon Road/Mystra Way intersection 
showed that the weekday and Sunday peak hour 95th percentile queue lengths are not forecast to exceed 
the available storage lane capacities under either Existing or Existing Plus Project Buildout conditions.   
 
SITE ACCESS, CIRCULATION AND PARKING 
 
The project will take access from two driveways on Cannon Road and one driveway on Mystra Way for 
both phases of development.  The two driveways on Cannon Road will be restricted to right-in/right-out 
access, and full access will be provided for the proposed driveway on Mystra Way.  The easterly 
driveway on Cannon Road and Mystra Way will provide access to both the Phase 1 and Phase 2 sites, 
while the westerly driveway on Cannon Road will provide access to parking near the main entrance of the 
Phase 1 building.   
 
The Phase 1 project is required to provide a minimum of 41 parking spaces, and the combined Phase 1 
and 2 projects (Project Buildout) is required to provide a minimum of 81 parking spaces.  A total of 50 
parking spaces will be provided for the Phase 1 project, and a total of 153 spaces will be provided for the 
project at buildout (combined Phases 1 and 2).  Therefore, the proposed number of parking spaces 
provided will exceed the City’s minimum parking requirements for the project.  
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1 INTRODUCTION 

The following study has been prepared to determine any transportation impacts within the study area 
transportation network due to the proposed development of the Ocean Hills Senior Living Phase 2 
Facility.  The project will consist of a three-story, 100,177 square-foot senior living facility that will be 
built on the northerly half of the 6.46-acre development site. The project site is located at the northeast 
corner of Cannon Road and Mystra Way in the City of Oceanside.  Exhibit 1-1 shows the project 
vicinity map. 

1.1 Project Description 

The Ocean Hills Senior Living Phase 1 Facility is currently under construction and will provide 114 
residential units with a total of 123 beds. The Phase 1 facility will primarily consist of assisted living and 
memory care.  A total of 50 parking spaces will be provided for the Phase 1 facility.   
 
The proposed Ocean Hills Senior Living Phase 2 Facility project will provide 101 additional residential 
units with 118 additional beds. The Phase 2 facility will primarily consist of independent senior 
residential units.  The combined Phase 1 and Phase 2 facilities will provide a total of 215 residential units 
with a total of 241 beds. A total of 153 parking spaces will be provided for the combined Phase 1 and 
Phase 2 facilities.  Exhibit 1-2 shows the proposed project site plan. 

1.2 Study Area 

The project study area is based on the City’s Traffic Impact Study Detailed Guidelines contained in the 
Circulation Element and was coordinated with City staff.  The primary basis of this report is to determine 
if there are any traffic operation issues with the addition of the project to the following local intersections 
and roadways: 
 
Intersections 

 Cannon Road & Mystra Way 
 Cannon Road & Driveway 1 
 Cannon Road & Driveway 2 
 Mystra Way & Driveway 3 

 
Roadway Segments 

 Mystra Way, north of Cannon Road 
 Cannon Road, from Mystra Way to Wisteria Drive 

 
Figure 1-3 illustrates the location of the project and the project study area.   



Figure 1-1
Regional Project Location
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Figure 1-2
Project Site Plan
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2 ANALYSIS APPROACH AND METHODOLOGY 

This section summarizes the analysis approach and methodology used to evaluate the study intersections 
and roadway segments associated with the proposed project.   

2.1 Analysis Timeframes 

The following timeframes and scenarios are evaluated in this traffic study: 

 Existing Conditions:  This scenario reflects the conditions on the ground today with traffic 
volume data obtained in October 2018. 

 Existing Plus Phase 1 Project Conditions:  This scenario reflects existing conditions with the 
addition of traffic from the Phase 1 project (currently under construction). 

 Existing Plus Project Buildout Conditions:  This scenario reflects existing conditions with the 
addition of traffic from both the Phase 1 and Phase 2 projects.  

 
Due to the project site being in close proximity to New Venture Christian Fellowship Church, Sunday 
traffic conditions were evaluated in addition to the typical weekday conditions.  Sunday church services 
are held from 8:30 AM to 10:00 AM and from 10:30 AM to 12:00 PM.  It is assumed that the highest 
church-related traffic would occur between 10:00 AM and 10:30 AM during the transition between the 
first and second services. Therefore, the Sunday peak hour was assumed to occur between 9:00 AM and 
11:00 AM.  

2.2 Methodology 

2.2.1 Intersection Delay Analysis 

Levels of service (LOS) were determined at the study area intersections for the weekday AM and PM 
peak hours, and Sunday peak hour.  The weekday AM intersection analysis evaluates LOS during the 
hour with the highest vehicular traffic between 7:00 AM and 9:00 AM.  The weekday PM intersection 
analysis evaluates LOS during the hour with the highest vehicular traffic between 4:00 PM and 6:00 PM.  
The Sunday AM intersection analysis evaluates LOS during the hour with the highest vehicular traffic 
between 9:00 AM and 11:00 AM.   
 

Signalized and unsignalized intersection operations were analyzed with Synchro 9 software (Trafficware).  
Synchro 9 uses the methodologies outlined in the 2000 Highway Capacity Manual (HCM).  The 2000 
HCM methodology was used because Synchro will not calculate LOS based on the 2010 HCM for 
signalized intersections that have a configuration that includes a left-turn lane and a shared left-
turn/through lane at an intersection approach. The southbound approach of the Mystra Way/Cannon Road 
intersection has this configuration.  
 

Signal timing data and parameters such as cycle lengths, splits, clearance intervals, etc. were obtained 
from the current signal timing sheets provided by the City and calibrated into the Synchro model.  
Synchro reports delays, which correspond to a particular LOS, to describe the overall operation of an 
intersection.  The criteria for the LOS grade designations are provided in Table 2-1.  LOS provides a 
quick overview of how well an intersection is performing.  The City of Oceanside considers LOS D or 
better to be acceptable operations for signalized and unsignalized intersections.  
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Table 2-1 
LOS Criteria for Intersections 

LOS 

Control Delay (sec/veh) 

Description 
Signalized 

Intersections (a) 
Unsignalized 

Intersections (b) 

A <10 <10 Operations with very low delay and most vehicles do not stop. 

B >10 and <20 >10 and <15 Operations with good progression but with some restricted 
movements. 

C >20 and <35 >15 and <25 Operations where a significant number of vehicles are stopping 
with some backup and light congestion. 

D >35 and <55 >25 and <35 
Operations where congestion is noticeable, longer delays occur, 
and many vehicles stop.  The proportion of vehicles not 
stopping declines. 

E >55 and <80 >35 and <50 Operations where there is significant delay, extensive queuing, 
and poor progression. 

F >80 >50 Operations that are unacceptable to most drivers, when the 
arrival rates exceed the capacity of the intersection. 

Source: 2000 and 2010 Highway Capacity Manual (HCM). 

2.2.2 Roadway Segment Capacity Analysis 

The basis for analysis of roadway segment performance is provided by LOS standards and thresholds.  
The LOS analysis considerations include the functional classification of the roadway, maximum capacity, 
roadway geometrics, and Average Daily Traffic (ADT) volumes.  The analysis results provide a quick 
overview of whether a segment is under, approaching, or over capacity.  The City of Oceanside considers 
LOS D or better to be acceptable for daily roadway segment operations.  Table 2-2 presents the roadway 
segment capacity and LOS standards utilized by the City of Oceanside. 
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Table 2-2 
LOS Criteria for Roadway Segments 

Street Classification 
Level of Service 

A B C D E 
Expressway (6-lane) < 30,000 < 42,000 < 60,000 < 70,000 < 80,000 

Expressway (4-lane) < 25,000 < 35,000 < 50,000 < 55,000 < 60,000 

Prime Arterial (6-lane) < 25,000 < 35,000 < 50,000 < 55,000 < 60,000 

Major Arterial (6-lane, divided) < 20,000 < 28,000 < 40,000 < 45,000 < 50,000 

Major Arterial (5-lane, divided) < 17,500 < 24,500 < 35,000 < 40,000 < 45,000 

Major Arterial (4-lane, divided) < 15,000 < 21,000 < 30,000 < 35,000 < 40,000 

Secondary Collector (4-lane w/center lane) < 10,000 < 14,000 < 20,000 < 25,000 < 30,000 

Secondary Collector (4-lane w/o center lane) < 9,000 < 13,000 < 18,000 < 22,000 < 25,000 
Collector (commercial fronting, 2-lanes with 
2-way left-turn lane) < 5,000 < 7,000 < 10,000 < 13,000 < 15,000 

Collector (residential streets in Circulation 
Element or industrial fronting) < 4,000 < 5,500 < 7,500 < 9,000 < 10,000 

Local Street (residential streets NOT in 
Circulation Element) - - < 2,200 - - 

Notes: 
Capacity values and corresponding LOS based on Table 3-3 in the City of Oceanside General Plan Circulation Element. 

2.3 Significance Criteria 

The City of Oceanside has established LOS D as the standard for acceptable intersection and roadway 
segment operations.  Oceanside refers to the SANTE/ITE Guidelines for Traffic Impact Studies (TIS) in 
the San Diego Region (March 2000) to determine the significance of traffic impacts in regards to 
requiring mitigation in the study area.   
 
The City of Oceanside considers the following criteria to determine project-related significant traffic 
impacts: 
 

1. Project-related traffic results in a change in level of service from acceptable (LOS D or better) to 
deficient (LOS E or F) at a study intersection or on a roadway segment; OR 

2. Project-related traffic results in an increase in delay of 2.0 seconds or more at a study intersection 
operating at a deficient LOS (LOS E or F), or results in an increase in v/c ratio of 0.020 or more 
on a roadway segment operating at a deficient LOS (LOS E or F).  
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3 EXISTING CONDITIONS 

This section summarizes the existing roadway network, peak-hour and daily traffic volumes, and 
operations at the study area intersections and roadway segments. 

3.1 Roadway Network 

Cannon Road is classified as a 4-Lane Major Arterial and is oriented in northeast-southwest direction in 
the study area.  Two lanes of travel are provided in each direction, and on-street parking is not allowed.  
The posted speed limit is 45 mph.   
 
Mystra Way is classified as a 2-Lane Collector and is oriented in a north-south direction in the study 
area.  One lane of travel is provided in each direction, and on-street parking is not allowed.  The posted 
speed limit is 25 mph.   
 
Figure 3-1 illustrates the existing lane geometrics at the study intersections and classifications of the 
roadway segments within the study area. 

3.2 Traffic Volumes 

Traffic volumes at the study intersection of Cannon Road & Mystra Way were collected on Tuesday, 
October 2, 2018 for the weekday AM peak period (7:00 AM to 9:00 AM) and PM peak period (4:00 PM 
to 6:00 PM), and on Sunday, October 7, 2018 during the Sunday AM peak period (9:00 AM to 11:00 
AM) that includes the transition between the first and second services at the adjacent New Venture 
Christian Fellowship church. Daily volumes on the study area roadway segments were also collected on 
Tuesday, October 2, 2018 and on Sunday, October 7, 2018 over a 24-hour period in both directions of 
travel.  
 
Figure 3-2 illustrates the existing study area peak hour and daily traffic volumes.  Appendix A contains 
the count data sheets. 
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3.3 Intersection Analysis 

Table 3-1 displays the LOS analysis results for the study intersections under Existing Conditions.  As 
shown in the table, the existing study intersection of Cannon Road / Mystra Way operates at an acceptable 
LOS B during both the weekday and Sunday peak hours.  Appendix B contains the intersection LOS 
worksheets. 

Table 3-1 
Existing Peak-Hour Intersection LOS Summary 

# Intersection 
Traffic 
Control 

Peak  
Hour 

  
Delay (a) 

  
LOS (b) 

1 Cannon Road & Mystra Way Signal 

AM 13.9 B 

PM 13.0 B 

Sunday 14.3 B 
Notes: 
(a)  Delays are reported as the average control delay for the entire intersection at signalized intersections and the worst 
movement at unsignalized intersections. 
(b)  LOS calculations are based on the methodology outlined in the 2000 Highway Capacity Manual and performed using 
Synchro 9. 

3.4 Roadway Segment Analysis 

Table 3-2 summarizes the daily operations of the study area roadway segments under Existing 
Conditions.  As shown in the table, the two study roadway segments are currently operating at an 
acceptable LOS A based on existing average daily traffic (ADT) volumes during both weekday and 
Sunday conditions.  

Table 3-2 
Existing Roadway Segment LOS Summary 

Roadway Segment Classification (a) 
LOS E 

Capacity ADT 
v/c 

Ratio LOS 

Weekday Daily Operations 

Mystra Way, North of Cannon Road 2 Lane Collector 10,000 1,762 0.117 A 

Cannon Road, Mystra Way to Wisteria Drive 4 Lane Major 40,000 4,583 0.115 A 

Sunday Daily Operations 

Mystra Way, North of Cannon Road 2 Lane Collector 10,000 953 0.064 A 

Cannon Road, Mystra Way to Wisteria Drive 4 Lane Major 40,000 2,896 0.072 A 
Notes: 
(a) The roadway classifications were obtained from the City of Oceanside General Plan Circulation Element (Figure 3.1    
Existing Roadway Classifications). 
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4 PROJECT TRAFFIC 

This section describes the forecast trip generation, trip distribution, and assignment of trips on the 
adjacent roadway network.  

4.1 Project Trip Generation 

Trip generation rates published by the SANDAG Brief Guide of Vehicular Traffic Generation Rates for 
the San Diego Region, April 2002 were applied to the proposed project to determine the traffic generation 
characteristics of the site.  
 
Table 4-1 summarizes the weekday trip generation for the project site.  As shown in Table 4-1, the Phase 
1 project would generate approximately 369 weekday trips, including 26 AM peak hour trips and 26 PM 
peak hour trips.  The Phase 2 project would generate approximately 354 weekday trips, including 25 AM 
peak hour trips and 25 PM peak hour trips.  The combined Phase 1 and Phase 2 projects (project buildout) 
would generate approximately 723 weekday trips, including 51 AM peak hour trips and 51 PM peak hour 
trips.   

Table 4-1 
Weekday Trip Generation Summary 

WEEKDAY TRIP GENERATION RATES (SANDAG) 

Land Use Rate 

AM PEAK HOUR PM PEAK HOUR 
% of 
ADT In:Out Ratio 

% of 
ADT In:Out Ratio 

Convalescent/ 
Nursing 3 trips / bed 7% 0.60 : 0.40 7% 0.40 : 0.60 

TRIP GENERATION CALCULATIONS 

Land Use Amount ADT 
AM PEAK HOUR PM PEAK HOUR 

Total In Out Total In Out 
Phase 1 Development (Under Construction) 

Senior Living 123 beds 369 26 16 10 26 10 16 
Phase 2 Development (Proposed) 

Senior Living 118 beds 354 25 15 10 25 10 15 
Project Buildout (Phases 1 & 2 Combined) 

Senior Living 241 beds 723 51 31 20 51 20 31 
Notes: 
The trip rates for the proposed uses are based on SANDAG's Brief Guide of Vehicular Traffic Generation Rates for the San 
Diego Region, April 2002. 
 

Table 4-2 summarizes the Sunday trip generation for the project site. SANDAG does not include Sunday 
trip generation rates for senior living use; therefore, the Institute of Transportation Engineers (ITE) 
Sunday trip generation rate for a Continuing Care Retirement Community (ITE Code 255) was used to 
calculate the Sunday trips.   
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As shown in Table 4-2, the Phase 1 project would generate approximately 228 Sunday trips, including 25 
trips during the Sunday peak hour.  The Phase 2 project would generate approximately 202 Sunday trips, 
including 22 trips during the Sunday peak hour.  The combined Phase 1 and Phase 2 projects (project 
buildout) would generate approximately 430 Sunday trips, including 47 trips during the Sunday peak 
hour. 

Table 4-2 
Sunday Trip Generation Summary 

SUNDAY TRIP GENERATION RATES (ITE) 

Land Use Daily Rate 
SUNDAY AM PEAK HOUR 
Rate In:Out Ratio 

Continuing Care Retirement 
Community (ITE Code 255) 2 trips / DU 0.22 0.52 : 0.48 

TRIP GENERATION CALCULATIONS 

Land Use Amount ADT 
AM PEAK HOUR 

Total In Out 
Phase 1 Development (Under Construction) 

Senior Living 114 DU 228 25 13 12 
Phase 2 Development (Proposed) 

Senior Living 101 DU 202 22 11 11 
Project Buildout (Phases 1 & 2 Combined) 

Senior Living 215 DU 430 47 24 23 
Notes: 
The Sunday trip rates for the proposed use are based on the ITE Trip Generation publication (10th Edition, 2017). 
 

4.2 Project Trip Distribution 

The project trip distribution was developed based on access to major road networks beyond the focused 
study area.  The location of the project site is unique in that it is near the terminus of a major roadway 
(Cannon Road) in which all traffic volumes originate and end in the surrounding Ocean Hills community.  
It is assumed that all project trips would distribute from the project site to Cannon Road toward Melrose 
Drive.   
 

The distribution of turning movement trips at the project driveways is based on proximity between the 
roadways and the parking spaces on-site.   
 

Figure 4-1 displays the trip distribution patterns for the Phase 1 project, and Figure 4-2 shows the trip 
distribution patterns for Project Buildout (Phases One & Two).  

4.3 Project Trip Assignment 

Based on the project trip distribution and trip generation, daily, weekday AM/PM and Sunday AM peak 
hour project trips were assigned to the study area intersections and roadway segments.  Figure 4-3 
displays the weekday and Sunday trip assignment for the Phase 1 project.  The Project Buildout (Phases 
One and Two combined) weekday and Sunday trip assignment is shown in Figure 4-4.   
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5 EXISTING PLUS PHASE 1 PROJECT CONDITIONS 

This section provides a summary of operations at the study area intersections and roadway segments with 
the addition of Phase 1 project traffic to existing traffic volumes. 

5.1 Traffic Volumes 

Figure 5-1 illustrates the Existing Plus Phase 1 Project peak hour and daily traffic volumes at the study 
area intersections and roadway segments.   

5.2 Intersection Analysis 

Table 5-1 displays the LOS analysis results for the study intersections under the Existing Plus Phase 1 
Project scenario.  As shown in the table, the study intersections are expected to operate at an acceptable 
LOS B or better with the addition of Phase 1 project traffic to existing traffic volumes during the weekday 
AM and PM peak hours and the Sunday peak hour.  
 
Appendix B contains the intersection LOS worksheets. 

Table 5-1 
Existing Plus Phase 1 Project Peak Hour Intersection LOS Summary 

# Intersection 
Traffic 
Control 

Peak 
Hour 

Existing  
Conditions 

Existing Plus 
Phase 1 Project 

Change 
in Delay 

Signifi
-cant? Delay (a) 

LOS 
(b) Delay (a) 

LOS 
(b) 

1 Cannon Road & 
Mystra Way Signal 

AM 13.9 B 14.0 B 0.1 No 

PM 13.0 B 13.0 B 0.0 No 

Sunday 14.3 B 14.5 B 0.2 No 

2 Cannon Road & 
Driveway 1 OWSC 

AM 
Does Not 

Exist 

9.5 A - No 

PM 8.9 A - No 

Sunday 9.4 A - No 

3 Cannon Road & 
Driveway 2 OWSC 

AM 
Does Not 

Exist 

9.5 A - No 

PM 8.9 A - No 

Sunday 9.3 A - No 

4 Mystra Way & 
Driveway 3 OWSC 

AM 
Does Not 

Exist 

9.9 A - No 

PM 9.0 A - No 

Sunday 9.7 A - No 
Notes:  OWSC = One-Way Stop Controlled 
(a)  Delays are reported as the average control delay for the entire intersection at signalized intersections and the worst movement 
at unsignalized intersections. 
(b)  LOS calculations are based on the methodology outlined in the 2000 Highway Capacity Manual (HCM) and performed 
using Synchro 9. 
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5.3 Roadway Segment Analysis 

Table 5-2 summarizes the daily operations of the study area roadway segments under Existing Plus Phase 
1 Project Conditions.  As shown in the table, the two study roadway segments are expected to operate at 
an acceptable LOS A with the addition of project-related traffic to existing daily traffic volumes.  
Therefore, no significant impacts were identified on the study roadway segments and no mitigation 
measures are required.   

Table 5-2 
Existing Plus Phase 1 Project Roadway Segment LOS Summary 

Roadway Segment 

LOS E 
Capacity 

(a) 

Existing 
Existing Plus Phase 1 

Project 
Change 
in V/C Sig? ADT 

v/c 
Ratio LOS ADT 

v/c 
Ratio LOS 

Weekday Daily Operations  
Mystra Way, North of 
Cannon Road 10,000 1,762 0.117 A 1,828 0.122 A 0.004 No 

Cannon Road, Mystra 
Way to Wisteria Drive 40,000 4,583 0.115 A 4,952 0.124 A 0.009 No 

Sunday Daily Operations  
Mystra Way, North of 
Cannon Road 10,000 953 0.064 A 994 0.066 A 0.003 No 

Cannon Road, Mystra 
Way to Wisteria Drive 40,000 2,896 0.072 A 3,124 0.078 A 0.006 No 

Notes: 
(a) Capacity values and corresponding LOS based on Table 3-3 in the City of Oceanside General Plan Circulation Element. 
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6 EXISTING PLUS PROJECT BUILDOUT CONDITIONS 

This section provides a summary of operations at the study area intersections and roadway segments with 
the addition of Project Buildout traffic (Phases 1 and 2) to existing traffic volumes. 

6.1 Traffic Volumes 

Figure 6-1 illustrates the Existing Plus Project Buildout peak hour and daily traffic volumes at the study 
area intersections and roadway segments.   

6.2 Intersection Analysis 

Table 6-1 displays the LOS analysis results for the study intersections under the Existing Plus Project 
Buildout scenario.  As shown in the table, the study intersections are expected to operate at an acceptable 
LOS B or better with the addition of Project Buildout traffic to existing traffic volumes during the 
weekday AM and PM peak hours and the Sunday peak hour.  
 
Appendix B contains the intersection LOS worksheets. 

Table 6-1 
Existing Plus Project Buildout Peak Hour Intersection LOS Summary 

# Intersection 
Traffic 
Control 

Peak 
Hour 

Existing  
Conditions 

Existing Plus 
Project Buildout 

Change 
in Delay 

Signifi
-cant? Delay (a) 

LOS 
(b) Delay (a) 

LOS 
(b) 

1 Cannon Road & 
Mystra Way Signal 

AM 13.9 B 14.1 B 0.2 No 

PM 13.0 B 13.1 B 0.1 No 

Sunday 14.3 B 16.2 B 1.9 No 

2 Cannon Road & 
Driveway 1 OWSC 

AM 
Does Not 

Exist 

9.6 A - No 

PM 9.0 A - No 

Sunday 9.4 A - No 

3 Cannon Road & 
Driveway 2 OWSC 

AM 
Does Not 

Exist 

9.6 A - No 

PM 8.9 A - No 

Sunday 9.4 A - No 

4 Mystra Way & 
Driveway 3 OWSC 

AM 
Does Not 

Exist 

9.9 A - No 

PM 9.1 A - No 

Sunday 9.7 A - No 
Notes:  OWSC = One-Way Stop Controlled 
(a)  Delays are reported as the average control delay for the entire intersection at signalized intersections and the worst movement 
at unsignalized intersections. 
(b)  LOS calculations are based on the methodology outlined in the 2000 Highway Capacity Manual (HCM) and performed 
using Synchro 9. 
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6.3 Roadway Segment Analysis 

Table 6-2 summarizes the daily operations of the study area roadway segments under Existing Plus 
Project Buildout Conditions.  As shown in the table, the two study roadway segments are expected to 
operate at an acceptable LOS A with the addition of project-related traffic to existing daily traffic 
volumes.  Therefore, no significant impacts were identified on the study roadway segments and no 
mitigation measures are required.   
 

Table 6-2 
Existing Plus Project Buildout Roadway Segment LOS Summary 

Roadway Segment 
LOS E 

Capacity 

Existing 
Existing Plus Project 

Buildout 
Change 
in V/C Sig? ADT 

v/c 
Ratio LOS ADT 

v/c 
Ratio LOS 

Weekday Daily Operations  
Mystra Way, North of 
Cannon Road 10,000 1,762 0.117 A 2,069 0.138 A 0.020 No 

Cannon Road, Mystra 
Way to Wisteria Drive 40,000 4,583 0.115 A 5,306 0.133 A 0.018 No 

Sunday Daily Operations  
Mystra Way, North of 
Cannon Road 10,000 953 0.064 A 1,136 0.076 A 0.012 No 

Cannon Road, Mystra 
Way to Wisteria Drive 40,000 2,896 0.072 A 3,326 0.083 A 0.011 No 

Notes: 
(a) Capacity values and corresponding LOS based on Table 3-3 in the City of Oceanside General Plan Circulation Element. 

 

7 QUEUING ANALYSIS 

A queuing analysis was performed for the Cannon Road/Mystra Way intersection during the weekday 
AM/PM peak hours and the Sunday peak hour under Existing and Existing Plus Project Buildout 
conditions.  The purpose of the queuing analysis was to determine if existing queues would potentially 
block access to the project driveways or if the addition of project traffic would result in queues exceeding 
the existing storage lane capacities at the Cannon Road/Mystra Way intersection.   
 
The Synchro 9 software program was used to perform the queuing analysis. The queuing analysis results 
are based on the 95th percentile queue lengths in feet for each turning movement. 
 
Table 7-1 displays the Existing and Existing Plus Project Buildout queue lengths at the Cannon 
Road/Mystra Way intersection during the weekday AM/PM and Sunday AM peak hours.  The Synchro 
queuing worksheets are provided in Appendix C.  
 
As shown in the table, the 95th percentile queue lengths are not forecast to exceed the available storage 
lengths during the peak hours under either Existing or Existing Plus Project Buildout conditions.   
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Table 7-1 
Peak Hour Intersection Queuing Analysis 

Intersection Lane/Movement  

No. of  
Lanes / 
Storage  

Length (1) 

AM Peak Hour PM Peak Hour Sunday Peak Hour 

Volume 
Queue 

Length (2) Volume 
Queue 

Length (2) Volume 
Queue 

Length (2) 

Existing Conditions 

Cannon Rd. /  
Mystra Way 

EB Left-Turn 1 / 140’ 0 0’ 1 4’ 0 0’ 

EB Through/Right-Turn (shared) 2 / NA 5 4’ 6 5’ 59 23’ 
WB Left-Turn 1 / 155’ 113 70’ 109 70’ 80 56’ 

WB Through/Right-Turn (shared) 2 / NA 177 8’ 68 0’ 141 6’ 

NB Left-Turn/Through (shared) 1 / NA 0 0’ 0 0’ 6 10’ 
NB Right-Turn 1 / 95’ 69 0’ 81 0’ 90 15’ 
SB Left-Turn 1 / 250’ 54 44’ 30 29’ 37 34’ 

SB Left-Turn/Through (shared) 1 / NA 54 44’ 30 30’ 37 34’ 
SB Right-Turn 1 / 60’ 0 0’ 1 0’ 0 0’ 

Existing Plus Project Buildout Conditions 

Cannon Rd. /  
Mystra Way 

EB Left-Turn 1 / 140’ 0 0’ 1 4’ 0 0’ 
EB Through/Right-Turn (shared) 2 / NA 5 4’ 6 5’ 59 24’ 

WB Left-Turn 1 / 155’ 123 76’ 125 79’ 92 64’ 

WB Through/Right-Turn (shared) 2 / NA 188 8’ 75 0’ 149 6’ 
NB Left-Turn/Through (shared) 1 / NA 0 0’ 0 0’ 6 10’ 

NB Right-Turn 1 / 95’ 69 0’ 81 0’ 90 15’ 

SB Left-Turn 1 / 250’ 59 47’ 37 35’ 42 38’ 
SB Left-Turn/Through (shared) 1 / NA 59 47’ 38 35’ 43 40’ 

SB Right-Turn 1 / 60’ 0 0’ 1 0’ 0 0’ 
NA = Not Applicable. No storage bay provided for this turning movement(s).  
(1) Storage lengths expressed in feet. 
(2) Queue lengths expressed in feet. 
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8 SITE ACCESS, CIRCULATION AND PARKING 

8.1 Site Access and Circulation 

Phase 1 Project (South Parcel) 
The Phase 1 project will take access from two driveways on Cannon Road and one driveway on Mystra 
Way.  In Phase 1, the driveway on Mystra Way will provide access to nine (9) parking spaces near the 
rear of the building and will terminate along the northern boundary of the Phase 1 site.  The easterly 
driveway on Cannon Road will provide access to the remaining 41 parking spaces along the east side and 
front of the Phase 1 building.  The westerly driveway on Cannon Road will provide direct access to the 
passenger unloading area near the main entrance, and the parking spaces located directly in front of the 
Phase 1 building.  Full access will be provided at the Mystra Way driveway, and the two driveways on 
Cannon Road will be restricted to right-in/right-out access.  

Phase 2 Project (North Parcel) 
The Phase 2 project will take access from the driveway on Mystra Way and the easterly driveway on 
Cannon Road.  These two driveways will connect to drive aisles on the Phase 2 site that will provide 
access to the 103 parking spaces that will be provided on the Phase 2 site.   

8.2 Parking Assessment 

The City of Oceanside’s Off-Street Parking Requirements requires 1 parking space per 3 beds for a 
“Residential Care, Limited” use, which is synonymous with a senior assisted living use.  Based on the 
City’s parking rate, the Phase 1 project is required to provide a minimum of 41 parking spaces and the 
combined Phase 1 and Phase 2 projects are required to provide a minimum of 81 parking spaces. 

The Phase 1 project will provide 50 parking spaces, which exceeds the City’s minimum requirement by 9 
parking spaces.  At Project Buildout, the combined Phase 1 and Phase 2 projects will provide 153 parking 
spaces, which exceed the City’s minimum requirement by 72 parking spaces.  
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9 SUMMARY AND CONCLUSIONS 

This focused traffic impact study evaluated the traffic conditions associated with the proposed Ocean 
Hills Senior Living Phase 2 Facility located at the northeast corner of the intersection of Cannon Road 
and Mystra Way in the City of Oceanside.  The Phase 2 project will consist of a three-story, 100,177 
square-foot senior living facility that will be built on the northerly half of the 6.46-acre development site. 
The Phase 1 facility is currently under construction and will provide assisted living and memory care.  
The proposed Phase 2 facility will provide 101 independent senior residential units, for a total of 215 
residential units for both development phases. 
 
Due to the project site being in close proximity to New Venture Christian Fellowship Church, Sunday 
traffic conditions were also evaluated.  The combined Phase 1 and Phase 2 developments (project 
buildout) are estimated to generate a total of 723 weekday trips, including 51 AM peak hour trips and 51 
PM peak hour trips.  The combined Phase 1/Phase 2 projects are estimated to generate a total of 430 
Sunday trips, including 47 trips during the Sunday peak hour.   
 
The analysis results showed that the study intersections and roadway segments will operate at an 
acceptable LOS B or better through Existing Plus Project Buildout conditions (Phases 1 and 2).  
Therefore, no significant impacts were identified and no mitigation measures are required. 
 
The results of the queuing analysis that was conducted at the Cannon Road/Mystra Way intersection 
showed that the weekday and Sunday peak hour 95th percentile queue lengths are not forecast to exceed 
the available storage lane capacities under either Existing or Existing Plus Project Buildout conditions.   
 
The project will take access from two driveways on Cannon Road and one driveway on Mystra Way for 
both phases of development.  The two driveways on Cannon Road will be restricted to right-in/right-out 
access, and full access will be provided for the proposed driveway on Mystra Way.  The easterly 
driveway on Cannon Road and Mystra Way will provide access to both the Phase 1 and Phase 2 sites, 
while the westerly driveway on Cannon Road will provide access to parking near the main entrance of the 
Phase 1 building.   
 
The Phase 1 project is required to provide a minimum of 41 parking spaces, and the combined Phase 1 
and 2 projects (Project Buildout) is required to provide a minimum of 81 parking spaces.  A total of 50 
parking spaces will be provided for the Phase 1 project, and a total of 153 spaces will be provided for the 
project at buildout (combined Phases 1 and 2).  Therefore, the proposed number of parking spaces 
provided will exceed the City’s minimum parking requirements for the project.  
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Mystra Way & Cannon Rd

City: Oceanside Project ID: 18-04357-001
Control: Signalized Date:

NS/EW Streets:

0 1 1 0 1.5 0.5 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 10 0 16 0 0 0 0 1 0 0 11 1 11 0 50
7:15 AM 0 0 7 0 12 0 0 0 0 0 0 0 13 1 12 0 45
7:30 AM 0 0 10 0 17 0 0 0 0 1 0 0 21 0 16 0 65
7:45 AM 0 0 6 0 12 0 0 0 0 3 0 0 38 0 21 0 80
8:00 AM 0 0 16 0 15 0 0 0 0 0 0 0 21 1 18 0 71
8:15 AM 0 0 15 0 12 0 0 0 0 1 0 0 28 1 34 0 91
8:30 AM 0 0 17 0 45 0 0 0 0 0 0 0 27 2 71 0 162
8:45 AM 0 0 21 0 36 0 0 0 0 3 1 0 37 1 49 0 148

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 102 0 165 0 0 0 0 9 1 0 196 7 232 0 712
APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 90.00% 10.00% 0.00% 45.06% 1.61% 53.33% 0.00%

PEAK HR : 08:00 AM 41 37 44 08:30 AM TOTAL
PEAK HR VOL : 0 0 69 0 108 0 0 0 0 4 1 0 113 5 172 0 472

PEAK HR FACTOR : 0.000 0.000 0.821 0.000 0.600 0.000 0.000 0.000 0.000 0.333 0.250 0.000 0.764 0.625 0.606 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 1.5 0.5 1 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 24 0 22 0 0 0 0 1 0 0 27 0 16 0 90
4:15 PM 0 0 22 0 17 0 0 0 0 2 0 0 39 2 9 0 91
4:30 PM 0 0 19 0 11 0 1 0 1 0 0 0 22 1 21 0 76
4:45 PM 0 0 16 0 10 0 0 0 0 3 0 0 21 0 19 0 69
5:00 PM 0 0 18 0 28 0 0 0 0 3 0 0 17 3 17 0 86
5:15 PM 0 0 15 0 13 0 0 0 0 0 0 0 25 0 21 0 74
5:30 PM 0 0 10 0 20 0 0 0 0 2 0 0 22 1 16 0 71
5:45 PM 0 0 9 0 21 0 0 0 0 1 0 0 20 1 10 0 62

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 133 0 142 0 1 0 1 12 0 0 193 8 129 0 619
APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 99.30% 0.00% 0.70% 0.00% 7.69% 92.31% 0.00% 0.00% 58.48% 2.42% 39.09% 0.00%

PEAK HR : 04:00 PM 289 289 296 04:15 PM TOTAL
PEAK HR VOL : 0 0 81 0 60 0 1 0 1 6 0 0 109 3 65 0 326

PEAK HR FACTOR : 0.000 0.000 0.844 0.000 0.682 0.000 0.250 0.000 0.250 0.500 0.000 0.000 0.699 0.375 0.774 0.000

Cannon Rd

  NORTHBOUND

Cannon Rd
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  WESTBOUND

Mystra Way Mystra Way

 SOUTHBOUND

0.600 0.313

 EASTBOUND
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PM
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10/2/2018

Total

0.8960.583
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0.885
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0.844 0.693
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Prepared by National Data & Surveying Services

ID: 18-04357-001 Day:
City: Oceanside Date:

AM 0 0 108 0 AM

NOON 0 0 0 0 NOON

PM 1 0 60 0 PM

AM NOON PM PM NOON AM

1 0.5 1.5 0 0 65 0 172

2 3 0 5

0 0 0 0 1 109 0 113

0 0 1 1 TEV 472 0 326 0 0 0 0

4 0 6 2 PHF 0.73 0.90

1 0 0 0 0 0 1 1
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National Data & Surveying Services

Intersection Turning Movement Count
Location: Cannon Rd & Mystra Way

City: Oceanside Project ID: 18-04357-001
Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1.5 0.5 1 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

9:00 AM 0 0 0 0 9 0 11 0 7 0 0 0 0 0 17 0 44
9:15 AM 0 1 0 0 8 2 14 0 3 0 0 0 0 0 17 0 45
9:30 AM 0 0 0 0 9 0 10 0 9 0 0 0 0 1 15 0 44
9:45 AM 0 1 0 0 16 1 19 0 7 0 0 0 0 0 15 0 59

10:00 AM 0 4 0 0 18 0 24 0 8 1 0 0 0 0 34 0 89
10:15 AM 0 37 0 0 15 6 44 0 43 1 0 0 0 2 29 0 177
10:30 AM 0 12 1 0 18 2 36 0 16 0 0 0 0 2 17 0 104
10:45 AM 0 4 1 0 29 4 25 0 5 0 0 0 0 2 10 0 80

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 59 2 0 122 15 183 0 98 2 0 0 0 7 154 0 642
APPROACH %'s : 0.00% 96.72% 3.28% 0.00% 38.13% 4.69% 57.19% 0.00% 98.00% 2.00% 0.00% 0.00% 0.00% 4.35% 95.65% 0.00%

PEAK HR : 10:00 AM 49 45 52 10:15 AM TOTAL
PEAK HR VOL : 0 57 2 0 80 12 129 0 72 2 0 0 0 6 90 0 450

PEAK HR FACTOR : 0.000 0.385 0.500 0.000 0.690 0.500 0.733 0.000 0.419 0.500 0.000 0.000 0.000 0.750 0.662 0.000

10/7/2018

Total
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Prepared by National Data & Surveying Services

ID: 18-04357-001 Day:
City: Oceanside Date:

AM 129 12 80 0 AM
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Day: City: Oceanside
Date: Project #: CA18_4358_001

NB SB EB WB
0 0 2,130 2,453

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00     1   2 3   44   48 92
00:15     0   0 0   55   56 111
00:30     0   0 0   27   37 64
00:45 0 1 0 2 0 3 38 164 36 177 74 341
01:00     1   1 2   44   38 82
01:15     1   0 1   40   45 85
01:30     0   1 1   38   32 70
01:45 0 2 1 3 1 5 49 171 49 164 98 335
02:00     0   0 0   44   44 88
02:15     0   4 4   39   51 90
02:30     1   2 3   35   53 88
02:45 1 2 0 6 1 8 39 157 69 217 108 374
03:00     0   0 0   61   53 114
03:15     1   0 1   35   74 109
03:30     1   1 2   127   81 208
03:45 1 3 1 2 2 5 60 283 44 252 104 535
04:00     3   1 4   54   40 94
04:15     1   2 3   44   46 90
04:30     2   2 4   34   42 76
04:45 3 9 2 7 5 16 32 164 39 167 71 331
05:00     2   1 3   48   42 90
05:15     5   2 7   28   42 70
05:30     2   4 6   36   39 75
05:45 7 16 14 21 21 37 31 143 27 150 58 293
06:00     7   4 11   35   23 58
06:15     7   21 28   20   35 55
06:30     11   17 28   21   27 48
06:45 15 40 33 75 48 115 15 91 23 108 38 199
07:00     26   22 48   10   27 37
07:15     31   26 57   9   22 31
07:30     28   38 66   7   13 20
07:45 16 101 49 135 65 236 9 35 14 76 23 111
08:00     29   52 81   10   13 23
08:15     22   69 91   10   16 26
08:30     63   109 172   15   12 27
08:45 83 197 73 303 156 500 10 45 13 54 23 99
09:00     53   31 84   11   11 22
09:15     26   36 62   6   10 16
09:30     38   33 71   8   8 16
09:45 38 155 33 133 71 288 2 27 4 33 6 60
10:00     41   38 79   5   6 11
10:15     28   37 65   2   3 5
10:30     38   43 81   0   4 4
10:45 39 146 42 160 81 306 2 9 9 22 11 31
11:00     38   35 73   4   2 6
11:15     42   39 81   3   4 7
11:30     36   51 87   2   1 3
11:45 42 158 53 178 95 336 2 11 1 8 3 19
TOTALS 830 1025 1855 1300 1428 2728

SPLIT % 44.7% 55.3% 40.5% 47.7% 52.3% 59.5%

NB SB EB WB
0 0 2,130 2,453

AM Peak Hour 08:30 08:00 08:15 15:30 14:45 14:45
AM Pk Volume 225 303 503 285 277 539
Pk Hr Factor 0.678 0.695 0.731 0.561 0.855 0.648
7 ‐ 9 Volume 0 0 298 438 736 0 0 307 317 624

7 ‐ 9 Peak Hour 08:00 08:00 08:00 16:00 16:15 16:00
7 ‐ 9 Pk Volume 0  0  197  303  500  0  0  164  169  331 
Pk Hr Factor 0.000 0.000 0.593 0.695 0.727 0.000 0.000 0.759 0.918 0.880

4 ‐ 6 Peak Hour
4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour
PM Pk Volume
Pk Hr Factor
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20:45

TOTAL

23:45
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4,583
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DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Cannon Rd N/O Mystra Way

21:30
21:45
22:00

Total
4,583

19:30
19:45
20:00
20:15

18:00
18:15
18:30
18:45
19:00
19:15

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00
16:15
16:30

14:00
14:15
14:30

10/2/2018

14:45
15:00

DAILY TOTALS

PM Period

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Oceanside
Date: Project #: CA18_4358_001

NB SB EB WB
0 0 1,359 1,537

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00     1   2 3   60   40 100
00:15     2   2 4   91   25 116
00:30     0   2 2   45   31 76
00:45 1 4 1 7 2 11 40 236 32 128 72 364
01:00     0   1 1   23   30 53
01:15     2   2 4   28   25 53
01:30     1   2 3   31   23 54
01:45 1 4 2 7 3 11 20 102 39 117 59 219
02:00     0   0 0   20   30 50
02:15     1   3 4   20   17 37
02:30     1   2 3   23   25 48
02:45 1 3 0 5 1 8 22 85 35 107 57 192
03:00     1   1 2   18   22 40
03:15     1   1 2   22   19 41
03:30     0   0 0   15   29 44
03:45 1 3 0 2 1 5 31 86 29 99 60 185
04:00     0   0 0   30   26 56
04:15     0   3 3   20   30 50
04:30     1   1 2   20   23 43
04:45 4 5 0 4 4 9 27 97 26 105 53 202
05:00     0   2 2   18   20 38
05:15     0   2 2   19   23 42
05:30     0   3 3   13   31 44
05:45 5 5 2 9 7 14 20 70 23 97 43 167
06:00     5   3 8   15   22 37
06:15     2   6 8   11   18 29
06:30     4   12 16   15   18 33
06:45 5 16 12 33 17 49 11 52 23 81 34 133
07:00     12   4 16   11   11 22
07:15     7   3 10   7   17 24
07:30     15   9 24   11   7 18
07:45 10 44 25 41 35 85 10 39 17 52 27 91
08:00     16   17 33   6   10 16
08:15     23   48 71   6   3 9
08:30     23   46 69   4   6 10
08:45 17 79 32 143 49 222 5 21 7 26 12 47
09:00     20   28 48   2   4 6
09:15     28   28 56   2   5 7
09:30     27   22 49   1   6 7
09:45 16 91 37 115 53 206 2 7 4 19 6 26
10:00     103   38 141   2   3 5
10:15     52   48 100   0   7 7
10:30     31   54 85   1   3 4
10:45 23 209 50 190 73 399 2 5 5 18 7 23
11:00     26   43 69   3   3 6
11:15     23   26 49   0   3 3
11:30     26   23 49   1   0 1
11:45 17 92 33 125 50 217 0 4 1 7 1 11
TOTALS 555 681 1236 804 856 1660

SPLIT % 44.9% 55.1% 42.7% 48.4% 51.6% 57.3%

NB SB EB WB
0 0 1,359 1,537

AM Peak Hour 11:45 10:15 10:00 12:00 12:00 12:00
AM Pk Volume 213 195 399 236 128 364
Pk Hr Factor 0.585 0.903 0.707 0.648 0.800 0.784
7 ‐ 9 Volume 0 0 123 184 307 0 0 167 202 369

7 ‐ 9 Peak Hour 08:00 08:00 08:00 16:00 16:00 16:00
7 ‐ 9 Pk Volume 0  0  79  143  222  0  0  97  105  202 
Pk Hr Factor 0.000 0.000 0.859 0.745 0.782 0.000 0.000 0.808 0.875 0.902

Prepared by NDS/ATD

VOLUME
Cannon Rd N/O Mystra Way

Sunday
10/7/2018

DAILY TOTALS Total
2,896

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

DAILY TOTALS Total
2,896

PM Peak Hour
PM Pk Volume

23:00
23:15
23:30
23:45
TOTALS

Pk Hr Factor
4 ‐ 6 Volume

4 ‐ 6 Peak Hour
4 ‐ 6 Pk Volume
Pk Hr Factor

DAILY TOTALS



Day: City: Oceanside
Date: Project #: CA18_4358_002

NB SB EB WB
900 862 0 0

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 1   1     2 10 11     21
00:15 0   0     0 9 8     17
00:30 0   0     0 13 8     21
00:45 0 1 0 1 0 2 11 43 10 37 21 80
01:00 0   0     0 13 7     20
01:15 0   0     0 10 11     21
01:30 0   0     0 4 11     15
01:45 0 0 0 15 42 13 42 28 84
02:00 0   0     0 13 15     28
02:15 0   0     0 21 9     30
02:30 1   2     3 19 12     31
02:45 0 1 1 3 1 4 31 84 14 50 45 134
03:00 0   0     0 20 34     54
03:15 0   0     0 54 13     67
03:30 0   0     0 53 94     147
03:45 0 0 0 13 140 28 169 41 309
04:00 0   2     2 14 22     36
04:15 0   0     0 8 15     23
04:30 1   1     2 22 14     36
04:45 1 2 1 4 2 6 20 64 11 62 31 126
05:00 0   1     1 18 27     45
05:15 1   2     3 20 12     32
05:30 0   0     0 16 21     37
05:45 3 4 5 8 8 12 10 64 20 80 30 144
06:00 0   3     3 7 15     22
06:15 0   4     4 12 6     18
06:30 6   6     12 7 4     11
06:45 11 17 6 19 17 36 12 38 4 29 16 67
07:00 5   14     19 11 4     15
07:15 10   14     24 10 3     13
07:30 16   12     28 4 2     6
07:45 21 52 6 46 27 98 2 27 0 9 2 36
08:00 22   11     33 6 2     8
08:15 41   15     56 5 1     6
08:30 80   51     131 8 13     21
08:45 46 189 59 136 105 325 2 21 7 23 9 44
09:00 6   27     33 2 4     6
09:15 4   8     12 2 4     6
09:30 12   9     21 4 4     8
09:45 6 28 10 54 16 82 0 8 0 12 0 20
10:00 9   12     21 1 3     4
10:15 8   5     13 1 0     1
10:30 10   7     17 3 1     4
10:45 9 36 9 33 18 69 0 5 0 4 0 9
11:00 5   11     16 0 0     0
11:15 7   9     16 1 0     1
11:30 11   8     19 1 0     1
11:45 9 32 12 40 21 72 0 2 1 1 1 3
TOTALS 362 344 706 538 518 1056

SPLIT % 51.3% 48.7% 40.1% 50.9% 49.1% 59.9%

NB SB EB WB
900 862 0 0

AM Peak Hour 08:00 08:15 08:00 14:45 15:00 14:45
AM Pk Volume 189 152 325 158 169 313
Pk Hr Factor 0.591 0.644 0.620 0.731 0.449 0.532
7 ‐ 9 Volume 241 182 0 0 423 128 142 0 0 270

7 ‐ 9 Peak Hour 08:00 08:00 08:00 16:30 17:00 16:45
7 ‐ 9 Pk Volume 189  136  0  0  325  80  80  0  0  145 
Pk Hr Factor 0.591 0.576 0.000 0.000 0.620 0.909 0.741 0.000 0.000 0.806

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00

16:15
16:30

14:00
14:15
14:30

10/2/2018

14:45
15:00

DAILY TOTALS

PM Period

16:45
17:00
17:15

Tuesday

17:30
17:45

15:15
15:30
15:45
16:00

18:00
18:15
18:30
18:45
19:00
19:15

Mystra Way W/O Cannon Rd

21:30
21:45
22:00

Total
1,762

19:30
19:45
20:00
20:15

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

TOTAL

23:45
TOTALS

Total
1,762

DAILY TOTALS

21:00
21:15

20:30

4 ‐ 6 Peak Hour
4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour
PM Pk Volume
Pk Hr Factor
4 ‐ 6 Volume

20:45



Day: City: Oceanside
Date: Project #: CA18_4358_002

NB SB EB WB
530 423 0 0

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 1   1     2 7 41     48
00:15 1   1     2 8 65     73
00:30 1   0     1 7 17     24
00:45 0 3 0 2 0 5 8 30 17 140 25 170
01:00 0   0     0 4 7     11
01:15 0   0     0 4 8     12
01:30 0   0     0 2 7     9
01:45 0 0 0 6 16 1 23 7 39
02:00 0   0     0 2 4     6
02:15 0   0     0 1 3     4
02:30 0   1     1 8 5     13
02:45 0 0 1 0 1 5 16 7 19 12 35
03:00 1   1     2 2 6     8
03:15 1   1     2 5 5     10
03:30 0   0     0 6 6     12
03:45 0 2 1 3 1 5 6 19 6 23 12 42
04:00 0   0     0 4 2     6
04:15 0   0     0 6 1     7
04:30 0   0     0 6 5     11
04:45 0 1 1 1 1 3 19 2 10 5 29
05:00 0   0     0 4 5     9
05:15 0   0     0 7 4     11
05:30 1   0     1 8 1     9
05:45 0 1 1 1 1 2 3 22 3 13 6 35
06:00 1   1     2 6 5     11
06:15 2   0     2 2 0     2
06:30 2   0     2 6 1     7
06:45 3 8 1 2 4 10 4 18 5 11 9 29
07:00 0   3     3 3 1     4
07:15 0   5     5 3 3     6
07:30 4   6     10 0 1     1
07:45 8 12 3 17 11 29 5 11 1 6 6 17
08:00 13   3     16 1 1     2
08:15 39   3     42 0 0     0
08:30 40   5     45 2 0     2
08:45 23 115 6 17 29 132 1 4 1 2 2 6
09:00 14   4     18 0 0     0
09:15 17   11     28 0 1     1
09:30 8   7     15 2 0     2
09:45 15 54 5 27 20 81 1 3 0 1 1 4
10:00 20   48     68 2 0     2
10:15 33   18     51 2 0     2
10:30 44   4     48 1 0     1
10:45 34 131 5 75 39 206 1 6 1 1 2 7
11:00 18   7     25 1 0     1
11:15 6   4     10 1 1     2
11:30 5   7     12 0 0     0
11:45 9 38 9 27 18 65 0 2 0 1 0 3
TOTALS 364 173 537 166 250 416

SPLIT % 67.8% 32.2% 56.3% 39.9% 60.1% 43.7%

NB SB EB WB
530 423 0 0

AM Peak Hour 10:00 11:45 10:00 12:00 12:00 12:00
AM Pk Volume 131 132 206 30 140 170
Pk Hr Factor 0.744 0.508 0.757 0.938 0.538 0.582
7 ‐ 9 Volume 127 34 0 0 161 41 23 0 0 64

7 ‐ 9 Peak Hour 08:00 07:00 08:00 16:45 16:30 16:30
7 ‐ 9 Pk Volume 115  17  0  0  132  22  16  0  0  36 
Pk Hr Factor 0.719 0.708 0.000 0.000 0.733 0.688 0.800 0.000 0.000 0.818

Pk Hr Factor
4 ‐ 6 Volume

4 ‐ 6 Peak Hour
4 ‐ 6 Pk Volume
Pk Hr Factor

DAILY TOTALS

DAILY TOTALS Total
953

PM Peak Hour
PM Pk Volume

23:00
23:15
23:30
23:45
TOTALS

SPLIT %

21:30
21:45
22:00
22:15
22:30
22:45

20:00
20:15
20:30
20:45
21:00
21:15

18:30
18:45
19:00
19:15
19:30
19:45

17:00
17:15
17:30
17:45
18:00
18:15

15:30
15:45
16:00
16:15
16:30
16:45

14:00
14:15
14:30
14:45
15:00
15:15

12:30
12:45
13:00
13:15
13:30
13:45

TOTAL PM Period TOTAL
12:00
12:15

Prepared by NDS/ATD

VOLUME
Mystra Way W/O Cannon Rd

Sunday
10/7/2018

DAILY TOTALS Total
953
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Ocean Hills Senior Living Phase 2 Existing AM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/18/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 4 1 113 5 172 0 0 69 108 0 0
Future Volume (vph) 0 4 1 113 5 172 0 0 69 108 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 4.2 5.7 5.0 4.6 4.6
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 0.97 1.00 0.85 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95 0.95
Satd. Flow (prot) 3451 1770 3024 1583 1681 1681
Flt Permitted 1.00 0.95 1.00 1.00 0.95 0.95
Satd. Flow (perm) 3451 1770 3024 1583 1681 1681
Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Adj. Flow (vph) 0 5 1 155 7 236 0 0 95 148 0 0
RTOR Reduction (vph) 0 1 0 0 141 0 0 0 84 0 0 0
Lane Group Flow (vph) 0 5 0 155 102 0 0 0 11 74 74 0
Turn Type Prot NA Prot NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 4.8 8.7 17.7 5.1 5.8 5.8
Effective Green, g (s) 4.8 8.7 17.7 5.1 5.8 5.8
Actuated g/C Ratio 0.11 0.20 0.40 0.12 0.13 0.13
Clearance Time (s) 5.7 4.2 5.7 5.0 4.6 4.6
Vehicle Extension (s) 4.0 3.0 4.0 3.5 3.0 3.0
Lane Grp Cap (vph) 377 350 1219 183 222 222
v/s Ratio Prot 0.00 c0.09 c0.03 c0.04 0.04
v/s Ratio Perm c0.01
v/c Ratio 0.01 0.44 0.08 0.06 0.33 0.33
Uniform Delay, d1 17.4 15.5 8.1 17.3 17.3 17.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.9 0.0 0.2 0.9 0.9
Delay (s) 17.5 16.4 8.1 17.4 18.2 18.2
Level of Service B B A B B B
Approach Delay (s) 17.5 11.3 17.4 18.2
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 43.9 Sum of lost time (s) 19.5
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing PM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/18/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 6 0 109 3 65 0 0 81 60 0 1
Future Volume (vph) 1 6 0 109 3 65 0 0 81 60 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.7 4.2 5.7 5.0 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.86 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3030 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1770 3539 1770 3030 1583 1681 1681 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1 7 0 121 3 72 0 0 90 67 0 1
RTOR Reduction (vph) 0 0 0 0 56 0 0 0 82 0 0 1
Lane Group Flow (vph) 1 7 0 121 19 0 0 0 8 33 34 0
Turn Type Prot NA Prot NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 0.7 0.9 9.0 9.2 3.4 3.3 3.3 3.3
Effective Green, g (s) 0.7 0.9 9.0 9.2 3.4 3.3 3.3 3.3
Actuated g/C Ratio 0.02 0.02 0.25 0.25 0.09 0.09 0.09 0.09
Clearance Time (s) 4.2 5.7 4.2 5.7 5.0 4.6 4.6 4.6
Vehicle Extension (s) 3.0 4.0 3.0 4.0 3.5 3.0 3.0 3.0
Lane Grp Cap (vph) 34 88 441 772 149 153 153 144
v/s Ratio Prot 0.00 0.00 c0.07 c0.01 0.02 c0.02
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.03 0.08 0.27 0.02 0.06 0.22 0.22 0.00
Uniform Delay, d1 17.4 17.2 10.9 10.1 14.9 15.2 15.2 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.3 0.0 0.2 0.7 0.7 0.0
Delay (s) 17.7 17.7 11.3 10.1 15.1 15.9 15.9 14.9
Level of Service B B B B B B B B
Approach Delay (s) 17.7 10.8 15.1 15.9
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 36.1 Sum of lost time (s) 19.5
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing Sunday AM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/18/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 57 2 80 12 129 0 6 90 72 2 0
Future Volume (vph) 0 57 2 80 12 129 0 6 90 72 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 4.2 5.7 5.0 5.0 4.6 4.6
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Frt 1.00 1.00 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Satd. Flow (prot) 3522 1770 3054 1863 1583 1681 1690
Flt Permitted 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Satd. Flow (perm) 3522 1770 3054 1863 1583 1681 1690
Peak-hour factor, PHF 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Adj. Flow (vph) 0 89 3 125 19 202 0 9 141 112 3 0
RTOR Reduction (vph) 0 2 0 0 123 0 0 0 124 0 0 0
Lane Group Flow (vph) 0 90 0 125 98 0 0 9 17 58 58 0
Turn Type Prot NA Prot NA NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 5.6 6.7 16.5 5.2 5.2 5.4 5.4
Effective Green, g (s) 5.6 6.7 16.5 5.2 5.2 5.4 5.4
Actuated g/C Ratio 0.13 0.16 0.39 0.12 0.12 0.13 0.13
Clearance Time (s) 5.7 4.2 5.7 5.0 5.0 4.6 4.6
Vehicle Extension (s) 4.0 3.0 4.0 3.5 3.5 3.0 3.0
Lane Grp Cap (vph) 465 279 1188 228 194 214 215
v/s Ratio Prot c0.03 c0.07 0.03 0.00 c0.03 0.03
v/s Ratio Perm c0.01
v/c Ratio 0.19 0.45 0.08 0.04 0.09 0.27 0.27
Uniform Delay, d1 16.4 16.2 8.2 16.4 16.5 16.7 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.1 0.0 0.1 0.2 0.7 0.7
Delay (s) 16.7 17.3 8.2 16.5 16.7 17.4 17.4
Level of Service B B A B B B B
Approach Delay (s) 16.7 11.5 16.7 17.4
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 42.4 Sum of lost time (s) 19.5
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project AM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/29/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 4 1 122 5 175 0 0 69 110 0 0
Future Volume (vph) 0 4 1 122 5 175 0 0 69 110 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 4.2 5.7 5.0 4.6 4.6
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 0.97 1.00 0.85 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95 0.95
Satd. Flow (prot) 3451 1770 3023 1583 1681 1681
Flt Permitted 1.00 0.95 1.00 1.00 0.95 0.95
Satd. Flow (perm) 3451 1770 3023 1583 1681 1681
Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Adj. Flow (vph) 0 5 1 167 7 240 0 0 95 151 0 0
RTOR Reduction (vph) 0 1 0 0 143 0 0 0 84 0 0 0
Lane Group Flow (vph) 0 5 0 167 104 0 0 0 11 75 76 0
Turn Type Prot NA Prot NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 4.9 8.7 17.8 5.1 5.9 5.9
Effective Green, g (s) 4.9 8.7 17.8 5.1 5.9 5.9
Actuated g/C Ratio 0.11 0.20 0.40 0.12 0.13 0.13
Clearance Time (s) 5.7 4.2 5.7 5.0 4.6 4.6
Vehicle Extension (s) 4.0 3.0 4.0 3.5 3.0 3.0
Lane Grp Cap (vph) 383 349 1220 183 224 224
v/s Ratio Prot 0.00 c0.09 c0.03 0.04 c0.05
v/s Ratio Perm c0.01
v/c Ratio 0.01 0.48 0.09 0.06 0.33 0.34
Uniform Delay, d1 17.4 15.7 8.1 17.4 17.3 17.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.0 0.0 0.2 0.9 0.9
Delay (s) 17.5 16.7 8.2 17.5 18.2 18.2
Level of Service B B A B B B
Approach Delay (s) 17.5 11.6 17.5 18.2
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 44.1 Sum of lost time (s) 19.5
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project AM
2: Cannon Rd & Project Driveway #1

Synchro 9 Report
10/29/2018 Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 192 296 11 0 5
Future Volume (Veh/h) 0 192 296 11 0 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.73 0.73 0.92 0.92 0.92
Hourly flow rate (vph) 0 263 405 12 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 417 542 208
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 417 542 208
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1138 470 797

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 132 132 270 147 5
Volume Left 0 0 0 0 0
Volume Right 0 0 0 12 5
cSH 1700 1700 1700 1700 797
Volume to Capacity 0.08 0.08 0.16 0.09 0.01
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 9.5
Lane LOS A
Approach Delay (s) 0.0 0.0 9.5
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 18.5% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project AM
3: Cannon Rd & Project Driveway #2

Synchro 9 Report
10/29/2018 Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 192 298 3 0 4
Future Volume (Veh/h) 0 192 298 3 0 4
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.73 0.73 0.92 0.92 0.92
Hourly flow rate (vph) 0 263 408 3 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 439
pX, platoon unblocked
vC, conflicting volume 411 541 206
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 411 541 206
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1144 471 801

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 132 132 272 139 4
Volume Left 0 0 0 0 0
Volume Right 0 0 0 3 4
cSH 1700 1700 1700 1700 801
Volume to Capacity 0.08 0.08 0.16 0.08 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 9.5
Lane LOS A
Approach Delay (s) 0.0 0.0 9.5
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 18.3% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project AM
4: Mystra Wy & Project Driveway #3

Synchro 9 Report
10/29/2018 Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 2 0 172 3 0 108
Future Volume (Veh/h) 2 0 172 3 0 108
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.73 0.92 0.92 0.73
Hourly flow rate (vph) 2 0 236 3 0 148
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 386 238 239
vC1, stage 1 conf vol 238
vC2, stage 2 conf vol 148
vCu, unblocked vol 386 238 239
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 742 801 1328

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 2 239 0 148
Volume Left 2 0 0 0
Volume Right 0 3 0 0
cSH 742 1700 1700 1700
Volume to Capacity 0.00 0.14 0.00 0.09
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 9.9 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.9 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 19.2% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project PM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/29/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 6 0 122 3 67 0 0 81 63 0 1
Future Volume (vph) 1 6 0 122 3 67 0 0 81 63 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.7 4.2 5.7 5.0 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.86 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3029 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1770 3539 1770 3029 1583 1681 1681 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1 7 0 136 3 74 0 0 90 70 0 1
RTOR Reduction (vph) 0 0 0 0 57 0 0 0 82 0 0 1
Lane Group Flow (vph) 1 7 0 136 20 0 0 0 8 35 35 0
Turn Type Prot NA Prot NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 0.7 0.9 9.2 9.4 3.4 3.3 3.3 3.3
Effective Green, g (s) 0.7 0.9 9.2 9.4 3.4 3.3 3.3 3.3
Actuated g/C Ratio 0.02 0.02 0.25 0.26 0.09 0.09 0.09 0.09
Clearance Time (s) 4.2 5.7 4.2 5.7 5.0 4.6 4.6 4.6
Vehicle Extension (s) 3.0 4.0 3.0 4.0 3.5 3.0 3.0 3.0
Lane Grp Cap (vph) 34 87 448 784 148 152 152 143
v/s Ratio Prot 0.00 0.00 c0.08 c0.01 c0.02 0.02
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.03 0.08 0.30 0.03 0.06 0.23 0.23 0.00
Uniform Delay, d1 17.5 17.3 11.0 10.0 15.0 15.3 15.3 15.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.4 0.0 0.2 0.8 0.8 0.0
Delay (s) 17.8 17.8 11.3 10.1 15.2 16.1 16.1 15.0
Level of Service B B B B B B B B
Approach Delay (s) 17.8 10.9 15.2 16.1
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 36.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project PM
2: Cannon Rd & Project Driveway #1

Synchro 9 Report
10/29/2018 Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 163 181 7 0 8
Future Volume (Veh/h) 0 163 181 7 0 8
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.92 0.90 0.92
Hourly flow rate (vph) 0 181 201 8 0 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 209 296 104
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 209 296 104
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1359 672 930

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 90 90 134 75 9
Volume Left 0 0 0 0 0
Volume Right 0 0 0 8 9
cSH 1700 1700 1700 1700 930
Volume to Capacity 0.05 0.05 0.08 0.04 0.01
Queue Length 95th (ft) 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 8.9
Lane LOS A
Approach Delay (s) 0.0 0.0 8.9
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project PM
3: Cannon Rd & Project Driveway #2

Synchro 9 Report
10/29/2018 Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 163 187 2 0 5
Future Volume (Veh/h) 0 163 187 2 0 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.92 0.90 0.92
Hourly flow rate (vph) 0 181 208 2 0 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 439
pX, platoon unblocked
vC, conflicting volume 210 300 105
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 210 300 105
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1358 668 929

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 90 90 139 71 5
Volume Left 0 0 0 0 0
Volume Right 0 0 0 2 5
cSH 1700 1700 1700 1700 929
Volume to Capacity 0.05 0.05 0.08 0.04 0.01
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 8.9
Lane LOS A
Approach Delay (s) 0.0 0.0 8.9
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project PM
4: Mystra Wy & Project Driveway #3

Synchro 9 Report
10/29/2018 Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 3 0 66 2 0 61
Future Volume (Veh/h) 3 0 66 2 0 61
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.90 0.90 0.92 0.92 0.90
Hourly flow rate (vph) 3 0 73 2 0 68
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 142 74 75
vC1, stage 1 conf vol 74
vC2, stage 2 conf vol 68
vCu, unblocked vol 142 74 75
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 896 988 1524

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 3 75 0 68
Volume Left 3 0 0 0
Volume Right 0 2 0 0
cSH 896 1700 1700 1700
Volume to Capacity 0.00 0.04 0.00 0.04
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 9.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 13.6% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project Sunday AM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/29/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 57 2 90 12 131 0 6 90 74 2 0
Future Volume (vph) 0 57 2 90 12 131 0 6 90 74 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 4.2 5.7 5.0 5.0 4.6 4.6
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Frt 1.00 1.00 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Satd. Flow (prot) 3522 1770 3053 1863 1583 1681 1689
Flt Permitted 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Satd. Flow (perm) 3522 1770 3053 1863 1583 1681 1689
Peak-hour factor, PHF 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Adj. Flow (vph) 0 89 3 141 19 205 0 9 141 116 3 0
RTOR Reduction (vph) 0 2 0 0 124 0 0 0 124 0 0 0
Lane Group Flow (vph) 0 90 0 141 100 0 0 9 17 59 60 0
Turn Type Prot NA Prot NA NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 5.6 7.1 16.9 5.2 5.2 5.5 5.5
Effective Green, g (s) 5.6 7.1 16.9 5.2 5.2 5.5 5.5
Actuated g/C Ratio 0.13 0.17 0.39 0.12 0.12 0.13 0.13
Clearance Time (s) 5.7 4.2 5.7 5.0 5.0 4.6 4.6
Vehicle Extension (s) 4.0 3.0 4.0 3.5 3.5 3.0 3.0
Lane Grp Cap (vph) 459 292 1202 225 191 215 216
v/s Ratio Prot c0.03 c0.08 0.03 0.00 0.04 c0.04
v/s Ratio Perm c0.01
v/c Ratio 0.20 0.48 0.08 0.04 0.09 0.27 0.28
Uniform Delay, d1 16.6 16.2 8.1 16.6 16.7 16.9 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.3 0.0 0.1 0.2 0.7 0.7
Delay (s) 16.9 17.5 8.2 16.7 17.0 17.6 17.6
Level of Service B B A B B B B
Approach Delay (s) 16.9 11.8 17.0 17.6
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 42.9 Sum of lost time (s) 19.5
Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project Sunday AM
2: Cannon Rd & Project Driveway #1

Synchro 9 Report
10/29/2018 Page 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 231 225 9 0 6
Future Volume (Veh/h) 0 231 225 9 0 6
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.64 0.64 0.92 0.92 0.92
Hourly flow rate (vph) 0 361 352 10 0 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 362 538 181
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 362 538 181
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1193 474 831

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 180 180 235 127 7
Volume Left 0 0 0 0 0
Volume Right 0 0 0 10 7
cSH 1700 1700 1700 1700 831
Volume to Capacity 0.11 0.11 0.14 0.07 0.01
Queue Length 95th (ft) 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 9.4
Lane LOS A
Approach Delay (s) 0.0 0.0 9.4
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 16.5% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project Sunday AM
3: Cannon Rd & Project Driveway #2

Synchro 9 Report
10/29/2018 Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 231 229 2 0 4
Future Volume (Veh/h) 0 231 229 2 0 4
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.64 0.64 0.92 0.92 0.92
Hourly flow rate (vph) 0 361 358 2 0 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 439
pX, platoon unblocked
vC, conflicting volume 360 540 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 360 540 180
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1195 472 832

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 180 180 239 121 4
Volume Left 0 0 0 0 0
Volume Right 0 0 0 2 4
cSH 1700 1700 1700 1700 832
Volume to Capacity 0.11 0.11 0.14 0.07 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 9.3
Lane LOS A
Approach Delay (s) 0.0 0.0 9.3
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 16.4% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Phase 1 Project Sunday AM
4: Mystra Wy & Project Driveway #3

Synchro 9 Report
10/29/2018 Page 4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 2 0 135 2 0 74
Future Volume (Veh/h) 2 0 135 2 0 74
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.64 0.92 0.92 0.64
Hourly flow rate (vph) 2 0 211 2 0 116
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 328 212 213
vC1, stage 1 conf vol 212
vC2, stage 2 conf vol 116
vCu, unblocked vol 328 212 213
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 773 828 1357

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 2 213 0 116
Volume Left 2 0 0 0
Volume Right 0 2 0 0
cSH 773 1700 1700 1700
Volume to Capacity 0.00 0.13 0.00 0.07
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 9.7 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.7 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 17.2% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Project Buildout AM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/29/2018 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 4 1 123 5 183 0 0 69 118 0 0
Future Volume (vph) 0 4 1 123 5 183 0 0 69 118 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 4.2 5.7 5.0 4.6 4.6
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 0.97 1.00 0.85 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 0.95 0.95
Satd. Flow (prot) 3451 1770 3023 1583 1681 1681
Flt Permitted 1.00 0.95 1.00 1.00 0.95 0.95
Satd. Flow (perm) 3451 1770 3023 1583 1681 1681
Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Adj. Flow (vph) 0 5 1 168 7 251 0 0 95 162 0 0
RTOR Reduction (vph) 0 1 0 0 150 0 0 0 84 0 0 0
Lane Group Flow (vph) 0 5 0 168 108 0 0 0 11 81 81 0
Turn Type Prot NA Prot NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 5.0 8.7 17.9 5.1 6.0 6.0
Effective Green, g (s) 5.0 8.7 17.9 5.1 6.0 6.0
Actuated g/C Ratio 0.11 0.20 0.40 0.12 0.14 0.14
Clearance Time (s) 5.7 4.2 5.7 5.0 4.6 4.6
Vehicle Extension (s) 4.0 3.0 4.0 3.5 3.0 3.0
Lane Grp Cap (vph) 389 347 1221 182 227 227
v/s Ratio Prot 0.00 c0.09 c0.04 c0.05 0.05
v/s Ratio Perm c0.01
v/c Ratio 0.01 0.48 0.09 0.06 0.36 0.36
Uniform Delay, d1 17.5 15.8 8.2 17.5 17.4 17.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 1.1 0.0 0.2 1.0 1.0
Delay (s) 17.5 16.9 8.2 17.6 18.4 18.4
Level of Service B B A B B B
Approach Delay (s) 17.5 11.6 17.6 18.4
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 44.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 25.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Ocean Hills Senior Living Phase 2 Existing Plus Project Buildout AM
2: Cannon Rd & Project Driveway #1

Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 201 303 18 0 8
Future Volume (Veh/h) 0 201 303 18 0 8
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.73 0.73 0.92 0.92 0.92
Hourly flow rate (vph) 0 275 415 20 0 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 435 562 218
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 435 562 218
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1121 457 787

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 138 138 277 158 9
Volume Left 0 0 0 0 0
Volume Right 0 0 0 20 9
cSH 1700 1700 1700 1700 787
Volume to Capacity 0.08 0.08 0.16 0.09 0.01
Queue Length 95th (ft) 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 9.6
Lane LOS A
Approach Delay (s) 0.0 0.0 9.6
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 18.9% ICU Level of Service A
Analysis Period (min) 15



Ocean Hills Senior Living Phase 2 Existing Plus Project Buildout AM
3: Cannon Rd & Project Driveway #2

Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 201 310 2 0 2
Future Volume (Veh/h) 0 201 310 2 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.73 0.73 0.92 0.92 0.92
Hourly flow rate (vph) 0 275 425 2 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 439
pX, platoon unblocked
vC, conflicting volume 427 564 214
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 427 564 214
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1129 456 792

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 138 138 283 144 2
Volume Left 0 0 0 0 0
Volume Right 0 0 0 2 2
cSH 1700 1700 1700 1700 792
Volume to Capacity 0.08 0.08 0.17 0.08 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 9.6
Lane LOS A
Approach Delay (s) 0.0 0.0 9.6
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 18.6% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 10 0 172 11 0 108
Future Volume (Veh/h) 10 0 172 11 0 108
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.73 0.92 0.92 0.73
Hourly flow rate (vph) 11 0 236 12 0 148
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 390 242 248
vC1, stage 1 conf vol 242
vC2, stage 2 conf vol 148
vCu, unblocked vol 390 242 248
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 99 100 100
cM capacity (veh/h) 739 797 1318

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 11 248 0 148
Volume Left 11 0 0 0
Volume Right 0 12 0 0
cSH 739 1700 1700 1700
Volume to Capacity 0.01 0.15 0.00 0.09
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 9.9 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.9 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 19.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 6 0 125 3 72 0 0 81 75 0 1
Future Volume (vph) 1 6 0 125 3 72 0 0 81 75 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.7 4.2 5.7 5.0 4.6 4.6 4.6
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.86 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3028 1583 1681 1681 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1770 3539 1770 3028 1583 1681 1681 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1 7 0 139 3 80 0 0 90 83 0 1
RTOR Reduction (vph) 0 0 0 0 61 0 0 0 82 0 0 1
Lane Group Flow (vph) 1 7 0 139 22 0 0 0 8 41 42 0
Turn Type Prot NA Prot NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 0.7 0.9 9.3 9.5 3.3 3.4 3.4 3.4
Effective Green, g (s) 0.7 0.9 9.3 9.5 3.3 3.4 3.4 3.4
Actuated g/C Ratio 0.02 0.02 0.26 0.26 0.09 0.09 0.09 0.09
Clearance Time (s) 4.2 5.7 4.2 5.7 5.0 4.6 4.6 4.6
Vehicle Extension (s) 3.0 4.0 3.0 4.0 3.5 3.0 3.0 3.0
Lane Grp Cap (vph) 34 87 452 790 143 157 157 147
v/s Ratio Prot 0.00 0.00 c0.08 c0.01 0.02 c0.02
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.03 0.08 0.31 0.03 0.06 0.26 0.27 0.00
Uniform Delay, d1 17.5 17.3 10.9 10.0 15.1 15.3 15.3 15.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.4 0.0 0.2 0.9 0.9 0.0
Delay (s) 17.9 17.9 11.3 10.0 15.3 16.2 16.3 15.0
Level of Service B B B B B B B B
Approach Delay (s) 17.9 10.8 15.3 16.2
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 36.4 Sum of lost time (s) 19.5
Intersection Capacity Utilization 25.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 178 185 12 0 13
Future Volume (Veh/h) 0 178 185 12 0 13
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.92 0.90 0.92
Hourly flow rate (vph) 0 198 206 13 0 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 219 312 110
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 219 312 110
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 98
cM capacity (veh/h) 1348 656 923

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 99 99 137 82 14
Volume Left 0 0 0 0 0
Volume Right 0 0 0 13 14
cSH 1700 1700 1700 1700 923
Volume to Capacity 0.06 0.06 0.08 0.05 0.02
Queue Length 95th (ft) 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 9.0
Lane LOS A
Approach Delay (s) 0.0 0.0 9.0
Approach LOS A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 15.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 178 197 1 0 3
Future Volume (Veh/h) 0 178 197 1 0 3
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.92 0.90 0.92
Hourly flow rate (vph) 0 198 219 1 0 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 439
pX, platoon unblocked
vC, conflicting volume 220 318 110
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 220 318 110
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1346 650 922

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 99 99 146 74 3
Volume Left 0 0 0 0 0
Volume Right 0 0 0 1 3
cSH 1700 1700 1700 1700 922
Volume to Capacity 0.06 0.06 0.09 0.04 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 8.9
Lane LOS A
Approach Delay (s) 0.0 0.0 8.9
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 15.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 15 0 66 7 0 61
Future Volume (Veh/h) 15 0 66 7 0 61
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.90 0.90 0.92 0.92 0.90
Hourly flow rate (vph) 16 0 73 8 0 68
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 145 77 81
vC1, stage 1 conf vol 77
vC2, stage 2 conf vol 68
vCu, unblocked vol 145 77 81
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 100
cM capacity (veh/h) 894 984 1517

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 16 81 0 68
Volume Left 16 0 0 0
Volume Right 0 8 0 0
cSH 894 1700 1700 1700
Volume to Capacity 0.02 0.05 0.00 0.04
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 9.1 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.1 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 13.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 57 2 92 12 137 0 6 90 83 2 0
Future Volume (vph) 0 57 2 92 12 137 0 6 90 83 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 4.2 5.7 5.0 5.0 4.6 4.6
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Frt 1.00 1.00 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Satd. Flow (prot) 3522 1770 3052 1863 1583 1681 1689
Flt Permitted 1.00 0.95 1.00 1.00 1.00 0.95 0.95
Satd. Flow (perm) 3522 1770 3052 1863 1583 1681 1689
Peak-hour factor, PHF 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Adj. Flow (vph) 0 89 3 144 19 214 0 9 141 130 3 0
RTOR Reduction (vph) 0 2 0 0 122 0 0 0 119 0 0 0
Lane Group Flow (vph) 0 90 0 144 111 0 0 9 22 66 67 0
Turn Type Prot NA Prot NA NA Perm Split NA Perm
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 6.0 11.9 22.1 8.1 8.1 6.1 6.1
Effective Green, g (s) 6.0 11.9 22.1 8.1 8.1 6.1 6.1
Actuated g/C Ratio 0.12 0.23 0.43 0.16 0.16 0.12 0.12
Clearance Time (s) 5.7 4.2 5.7 5.0 5.0 4.6 4.6
Vehicle Extension (s) 4.0 3.0 4.0 3.5 3.5 3.0 3.0
Lane Grp Cap (vph) 409 408 1307 292 248 198 199
v/s Ratio Prot c0.03 c0.08 0.04 0.00 0.04 c0.04
v/s Ratio Perm c0.01
v/c Ratio 0.22 0.35 0.08 0.03 0.09 0.33 0.34
Uniform Delay, d1 20.7 16.6 8.7 18.4 18.6 20.9 20.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.0 0.1 0.2 1.0 1.0
Delay (s) 21.1 17.2 8.8 18.5 18.8 21.9 21.9
Level of Service C B A B B C C
Approach Delay (s) 21.1 12.0 18.8 21.9
Approach LOS C B B C

Intersection Summary
HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 51.6 Sum of lost time (s) 19.5
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 242 231 14 0 10
Future Volume (Veh/h) 0 242 231 14 0 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.64 0.64 0.92 0.92 0.92
Hourly flow rate (vph) 0 378 361 15 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 622
pX, platoon unblocked
vC, conflicting volume 376 558 188
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 376 558 188
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 99
cM capacity (veh/h) 1179 460 822

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 189 189 241 135 11
Volume Left 0 0 0 0 0
Volume Right 0 0 0 15 11
cSH 1700 1700 1700 1700 822
Volume to Capacity 0.11 0.11 0.14 0.08 0.01
Queue Length 95th (ft) 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 9.4
Lane LOS A
Approach Delay (s) 0.0 0.0 9.4
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 242 239 2 0 2
Future Volume (Veh/h) 0 242 239 2 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.64 0.64 0.92 0.92 0.92
Hourly flow rate (vph) 0 378 373 2 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 439
pX, platoon unblocked
vC, conflicting volume 375 563 188
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 375 563 188
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1180 456 823

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 189 189 249 126 2
Volume Left 0 0 0 0 0
Volume Right 0 0 0 2 2
cSH 1700 1700 1700 1700 823
Volume to Capacity 0.11 0.11 0.15 0.07 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 9.4
Lane LOS A
Approach Delay (s) 0.0 0.0 9.4
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 16.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 11 0 135 8 0 74
Future Volume (Veh/h) 11 0 135 8 0 74
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.64 0.92 0.92 0.64
Hourly flow rate (vph) 12 0 211 9 0 116
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft) 532
pX, platoon unblocked
vC, conflicting volume 332 216 220
vC1, stage 1 conf vol 216
vC2, stage 2 conf vol 116
vCu, unblocked vol 332 216 220
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 100
cM capacity (veh/h) 770 824 1349

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 12 220 0 116
Volume Left 12 0 0 0
Volume Right 0 9 0 0
cSH 770 1700 1700 1700
Volume to Capacity 0.02 0.13 0.00 0.07
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 9.7 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.7 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 17.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 4 1 113 5 172 0 0 69 108 0 0
Future Volume (vph) 0 4 1 113 5 172 0 0 69 108 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 300 155 0 95 95 250 60
Storage Lanes 1 1 1 0 0 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 25 25
Link Distance (ft) 1149 439 495 532
Travel Time (s) 17.4 6.7 13.5 14.5
Peak Hour Factor 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 6 0 155 243 0 0 0 95 74 74 0
v/c Ratio 0.01 0.30 0.21 0.10 0.22 0.22
Control Delay 17.8 16.0 2.7 0.2 18.3 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.8 16.0 2.7 0.2 18.3 18.3
Queue Length 50th (ft) 0 26 0 0 14 14
Queue Length 95th (ft) 4 70 8 0 44 44
Internal Link Dist (ft) 1069 359 415 452
Turn Bay Length (ft) 155 95 250
Base Capacity (vph) 2948 1172 2997 1436 1382 1382
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.13 0.08 0.07 0.05 0.05

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 6 0 109 3 65 0 0 81 60 0 1
Future Volume (vph) 1 6 0 109 3 65 0 0 81 60 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 300 155 0 95 95 250 60
Storage Lanes 1 1 1 0 0 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 25 25
Link Distance (ft) 1149 439 495 532
Travel Time (s) 17.4 6.7 13.5 14.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 1 7 0 121 75 0 0 0 90 33 34 1
v/c Ratio 0.00 0.01 0.20 0.04 0.08 0.09 0.10 0.00
Control Delay 19.0 17.2 13.7 0.0 0.1 17.2 17.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 17.2 13.7 0.0 0.1 17.2 17.2 0.0
Queue Length 50th (ft) 0 1 19 0 0 6 6 0
Queue Length 95th (ft) 4 5 70 0 0 29 30 0
Internal Link Dist (ft) 1069 359 415 452
Turn Bay Length (ft) 140 155 95 250 60
Base Capacity (vph) 351 3212 1328 3030 1491 1447 1447 1379
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.00 0.09 0.02 0.06 0.02 0.02 0.00

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 57 2 80 12 129 0 6 90 72 2 0
Future Volume (vph) 0 57 2 80 12 129 0 6 90 72 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 300 155 0 95 95 250 60
Storage Lanes 1 1 1 0 0 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 25 25
Link Distance (ft) 1149 439 495 532
Travel Time (s) 17.4 6.7 13.5 14.5
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Shared Lane Traffic (%) 49%
Lane Group Flow (vph) 0 92 0 125 221 0 0 9 141 58 58 0
v/c Ratio 0.10 0.26 0.13 0.02 0.28 0.15 0.15
Control Delay 20.6 21.4 2.7 21.3 7.0 22.2 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.6 21.4 2.7 21.3 7.0 22.2 22.1
Queue Length 50th (ft) 12 33 1 2 0 16 16
Queue Length 95th (ft) 23 56 6 10 15 34 34
Internal Link Dist (ft) 1069 359 415 452
Turn Bay Length (ft) 155 95 250
Base Capacity (vph) 2665 959 2990 1295 1143 1158 1164
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.13 0.07 0.01 0.12 0.05 0.05

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 4 1 123 5 183 0 0 69 118 0 0
Future Volume (vph) 0 4 1 123 5 183 0 0 69 118 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 300 155 0 95 95 250 60
Storage Lanes 1 1 1 0 0 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 25 25
Link Distance (ft) 1149 439 495 532
Travel Time (s) 17.4 6.7 13.5 14.5
Peak Hour Factor 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 6 0 168 258 0 0 0 95 81 81 0
v/c Ratio 0.01 0.32 0.22 0.10 0.23 0.23
Control Delay 18.2 16.2 2.6 0.2 18.4 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.2 16.2 2.6 0.2 18.4 18.4
Queue Length 50th (ft) 0 29 0 0 16 16
Queue Length 95th (ft) 4 76 8 0 47 47
Internal Link Dist (ft) 1069 359 415 452
Turn Bay Length (ft) 155 95 250
Base Capacity (vph) 2928 1164 2987 1429 1373 1373
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.14 0.09 0.07 0.06 0.06

Intersection Summary
Area Type: Other
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 6 0 125 3 72 0 0 81 75 0 1
Future Volume (vph) 1 6 0 125 3 72 0 0 81 75 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 300 155 0 95 95 250 60
Storage Lanes 1 1 1 0 0 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 25 25
Link Distance (ft) 1149 439 495 532
Travel Time (s) 17.4 6.7 13.5 14.5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 1 7 0 139 83 0 0 0 90 41 42 1
v/c Ratio 0.00 0.01 0.23 0.05 0.08 0.11 0.11 0.00
Control Delay 19.0 17.7 13.9 0.1 0.1 17.2 17.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 17.7 13.9 0.1 0.1 17.2 17.2 0.0
Queue Length 50th (ft) 0 1 22 0 0 8 8 0
Queue Length 95th (ft) 4 5 79 0 0 35 35 0
Internal Link Dist (ft) 1069 359 415 452
Turn Bay Length (ft) 140 155 95 250 60
Base Capacity (vph) 355 3188 1320 3026 1484 1437 1437 1371
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.00 0.00 0.11 0.03 0.06 0.03 0.03 0.00

Intersection Summary
Area Type: Other



Ocean Hills Senior Living Phase 2 Existing Plus Project Buildout Sunday AM
1: Leisure Village Dr/Mystra Wy & Cannon Rd

Synchro 9 Report
10/29/2018 Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 57 2 92 12 137 0 6 90 83 2 0
Future Volume (vph) 0 57 2 92 12 137 0 6 90 83 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 140 300 155 0 95 95 250 60
Storage Lanes 1 1 1 0 0 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 25 25
Link Distance (ft) 1149 439 495 532
Travel Time (s) 17.4 6.7 13.5 14.5
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Shared Lane Traffic (%) 49%
Lane Group Flow (vph) 0 92 0 144 233 0 0 9 141 66 67 0
v/c Ratio 0.15 0.34 0.17 0.03 0.38 0.24 0.24
Control Delay 21.6 22.5 2.7 22.2 8.6 23.8 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.6 22.5 2.7 22.2 8.6 23.8 23.8
Queue Length 50th (ft) 12 39 1 2 0 18 18
Queue Length 95th (ft) 24 64 6 10 15 38 40
Internal Link Dist (ft) 1069 359 415 452
Turn Bay Length (ft) 155 95 250
Base Capacity (vph) 2622 883 2964 1274 1128 1140 1145
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.16 0.08 0.01 0.13 0.06 0.06

Intersection Summary
Area Type: Other
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