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GEOTECHNICAL INVESTIGATION 

1. PURPOSE AND SCOPE 

This report presents the results of our geotechnical investigation for the proposed 2-story building, 
casitas, and improvements for the Carmel Valley Assisted Living complex located at 5720 Old 
Carmel Valley Road in San Diego, California (see Vicinity Map, Figure 1). The purpose of this 
geotechnical investigation is to evaluate the surface and subsurface soil conditions; general site 
geology; and to identify geotechnical constraints that may impact construction of the planned 
improvements to the property. This report also provides grading and foundation recommendations, 
retaining wall design criteria, and storm water management recommendations.  

To aid in preparing this geotechnical investigation, we reviewed the following reports and plans: 

1. Grading and Drainage Plan, Seabreeze Senior Living, prepared by Project Design 
Consultants, dated December 22, 2017.  

2. Final Report of Testing and Observation Services During Site Grading, Seabreeze Farms, 
San Diego, California, prepared by Geocon Incorporated, dated May 25, 2001 (Project 
No. 05869-52-04). 

3. Grading Plans for Seabreeze Farms, W.O. No. 990854, Drawing No. 30129, San Diego, 
California, prepared by Project Design Consultants, dated January 20, 2000 (Job No. 1456). 

4. Improvement Plans for Seabreeze Farms, W.O. No. 990854, Drawing No. 30129, San Diego, 
California, prepared by Project Design Consultants, dated April 12, 2002 (Job No. 1456). 

The field investigation consisted of drilling eight small-diameter borings to evaluate the underlying 
geologic conditions within the area of planned improvements and performing four infiltration tests to 
provide information for storm water management. 

The locations of the small-diameter borings and infiltration tests are shown the Geologic Map, 
Figure 2, and on the Geologic Cross-Sections, Figure 3. The base map used for Figure 2 is an 
AutoCAD file of the grading and drainage plan provided by Project Design Consultants. Logs of the 
exploratory borings and a detailed discussion of the field investigation are presented in Appendix A.  

We performed laboratory tests on selected soil samples obtained during the field investigation to 
evaluate pertinent physical properties for engineering analyses and to assist in providing 
recommendations for site grading and foundation design criteria. Details of the laboratory testing and 
a summary of test results are presented in Appendix B. 
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The conclusions and recommendations presented herein are based on analyses of the data obtained 
from the field investigation, laboratory tests, and our experience with similar soil and geologic 
conditions.  

2. PREVIOUS SITE DEVELOPMENT 

The site was previously graded in 2000 to 2001 during grading of the Seabreeze Farms residential 
subdivision located east of the site. Grading was performed under the observation and testing of 
Geocon Incorporated.  A summary of observations and compaction testing is provided in Geocon’s 
as-graded report (Reference 2). Grading specific to the proposed assisted living site consisted of 
placing approximately 3 to 30 feet of fill to construct the existing equestrian center. Fill slopes were 
constructed along the western side of the site to heights ranging from approximately 5 feet to 50 feet. 
A 16-foot-high cut slope was constructed on the east side of the site. In-place density tests performed 
during previous grading indicate the soils were compacted to at least 90 percent relative compaction 
at the locations tested. 

3. SITE AND PROJECT DESCRIPTION 

The property consists of two barns; dressage and jumping arenas; a club house; and a single-family 
residence. Other wood-framed structures also exist on the property along with private/public utilities 
and an unpaved driveway. The site is bordered to the north by Cathedral Catholic High School, to the 
east and south by the Seabreeze residential development, and to the west by a canyon and residential 
homes. Existing grade slopes from north to south with elevation varying from approximately 293 feet 
Mean Sea Level (MSL) at the north end to approximately 242 feet MSL at the south end.  

We understand the proposed improvement will consist of demolishing the existing structures to 
construct a two-story, 118-unit, senior-living complex and 5, single-story, duplex casitas. A paved 
driveway, access roads, parking stalls, site walls, and associated utilities will also be constructed. Four 
storm water basins are also planned. Minor grading is planned within portions of the western fill slopes, 
as well as a retaining wall in the cut slope at the northeast corner of the site. The remaining portion of 
the site will receive cuts and fills of approximately 5 feet or less. 

The above locations, site descriptions, and proposed development are based on our site 
reconnaissance, review of published geologic literature, field investigations, and discussions with the 
project civil engineer. If development plans differ from those described herein, Geocon Incorporated 
should be contacted for review of the plans and possible revisions to this report. 

4. SOIL AND GEOLOGIC CONDITIONS 

The property is underlain by compacted fill overlying the Torrey Sandstone Formation. A description 
of the soil and formational unit are discussed below. The approximate occurrence and thickness of the 
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units are shown on the Geologic Map (Figure 2) and Geologic Cross-Sections (Figure 3). We 
prepared the geologic cross-sections using information from our recent site investigation, previous 
grading plans and reports, and interpolation between exploratory borings. Geologic conditions 
between borings may vary from those illustrated. 

4.1 Compacted Fill (Qcf) 

Compacted fill placed during previous grading is present throughout the site. We encountered fill 
soils in all of the borings to the maximum depths explored of approximately 20 feet. The fill 
predominantly consists of silty to clayey sand, sandy clay, and sandy silt with some cobbles. 
Laboratory tests indicate the fills possess a medium expansion potential (EI of 90 or less) with a low 
potential for compression when loaded. The fill is considered suitable for additional fill and/or 
planned improvements. 

4.2. Torrey Sandstone (Tt)  

The Eocene-aged Torrey Sandstone underlies the compacted fill. The Torrey Sandstone consists 
primarily of dense, moist, light yellow to light gray and white, silty, fine- to medium-grained 
sandstone.  The Torrey Sandstone generally possesses moderate shear strength, low expansion 
potential, and relatively low compressibility characteristics and should provide adequate support for 
engineered fill and suitable foundation support for structures. 

5. GROUNDWATER 

We did not encounter groundwater during our investigation. Groundwater is expected to be greater than 
70 feet below the existing ground surface; however, it is not uncommon for saturated or seepage 
conditions to develop where none previously existed. Groundwater elevation is dependent on seasonal 
precipitation, irrigation, land use, etc. Proper surface drainage will be important to future performance 
of the project.  

6. GEOLOGIC HAZARDS 

6.1 Geologic Hazard Category 

The City of San Diego Seismic Safety Study (2008), Sheet 38 defines the site as Hazard Category 53 
within the proposed building pad areas and Hazard Category 23 within the slope area to the west. 
Category 53 is defined Level or sloping terrain, unfavorable geologic structure, Low to moderate 
risk.  Category 23 is defined as Friars: neutral or favorable geologic structure: It is our opinion the 
site has favorable geologic structure with respect to geologic hazards.  
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6.2 Ground Rupture 

No evidence of faulting was observed during our investigation. The USGS (2016) shows that there 
are no mapped Quaternary faults crossing or trending toward the property. The site is not located 
within a currently established Alquist-Priolo Earthquake Fault Zone. No active faults are known to 
exist at the site. The nearest active fault, the Newport Inglewood/Rose Canyon Fault Zone, lies 
approximately 5 miles west of the site. 

6.3 Seismicity 

We performed a deterministic seismic hazard analysis using Risk Engineering (2015). Seven known 
active faults are located within a search radius of 50 miles from the property. We used the 2008 USGS 
fault database that provides several models and combinations of fault data to evaluate the fault 
information. The nearest known active faults are the Newport-Inglewood/Rose Canyon Fault system, 
located approximately than 5 miles west of the site and is the dominant source of potential ground 
motion. Earthquakes that might occur on the Newport-Inglewood/Rose Canyon Fault Zone or other 
faults within the southern California and northern Baja California area are potential generators of 
significant ground motion at the site. The estimated deterministic maximum earthquake magnitude and 
peak ground acceleration for the Newport-Inglewood Fault are 7.5 and 0.38g, respectively. Table 6.3.1 
lists the estimated maximum earthquake magnitude and peak ground acceleration for these and other 
faults in relationship to the site location. We used acceleration attenuation relationships developed by 
Boore-Atkinson (2008) NGA USGS2008, Campbell-Bozorgnia (2008) NGA USGS, and Chiou-
Youngs (2007) NGA USGS 2008 acceleration-attenuation relationships in our analysis.  

TABLE 6.3.1 
DETERMINISTIC SITE PARAMETERS 

Fault Name Distance from 
Site (miles) 

Maximum 
Earthquake 
Magnitude 

(Mw) 

Peak Ground Acceleration 

Boore-
Atkinson 
2008 (g) 

Campbell-
Bozorgnia 
2008 (g) 

Chiou-
Youngs 2007 

(g) 

Newport-Inglewood 5 7.5 0.323 0.29 0.38 
Rose Canyon 5 6.9 0.28 0.28 0.32 

Coronado Bank  19 7.4 0.19 0.14 0.16 
Palos Verdes Connected 19 7.7 0.21 0.15 0.19 

Elsinore 29 7.85 0.18 0.12 0.15 
Earthquake Valley 39 6.8 0.10 0.06 0.06 

Palos Verdes 47 7.3 0.10 0.06 0.07 

It is our opinion the site could be subjected to moderate to severe ground shaking in the event of an 
earthquake along any of the faults listed on Table 6.3.1 or other faults in the southern California/ 
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northern Baja California region. We do not consider the site to possess a greater risk than that of the 
surrounding developments. 

We performed a probabilistic seismic hazard analysis for the site using Risk Engineering (2015). The 
computer program operates under the assumption that the occurrence rate of earthquakes on each 
mapped Quaternary fault is proportional to the faults slip rate. The program accounts for earthquake 
magnitude as a function of fault rupture length, and site acceleration estimates are made using the 
earthquake magnitude and distance from the site to the rupture zone. The program also accounts for 
uncertainty in each of following:   (1) earthquake magnitude, (2) rupture length for a given 
magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given earthquake, 
and (5) acceleration at the site from a given earthquake along each fault. By calculating the expected 
accelerations from considered earthquake sources, the program calculates the total average annual 
expected number of occurrences of site acceleration greater than a specified value. We utilized 
acceleration-attenuation relationships suggested by Boore-Atkinson (2008) NGA USGS 2008, 
Campbell-Bozorgnia (2008) NGA USGS 2008, and Chiou-Youngs (2007) NGA USGS 2008 in the 
analysis. Table 6.3.2 presents the site-specific probabilistic seismic hazard parameters including 
acceleration-attenuation relationships and the probability of exceedence. 

TABLE 6.3.2 
PROBABILISTIC SEISMIC HAZARD PARAMETERS 

Probability of Exceedence  

Peak Ground Acceleration  

Boore-Atkinson 
2008 (g) 

Campbell-Bozorgnia 
2008 (g) 

Chiou-Youngs 
2007 (g) 

2% in a 50 Year Period 0.48 0.41 0.48 
5% in a 50 Year Period 0.35 0.30 0.34 

10% in a 50 Year Period 0.27 0.23 0.25 
 

While listing peak accelerations is useful for comparison of potential effects of fault activity in a 
region, other considerations are important in seismic design, including the frequency and duration of 
motion and the soil conditions underlying the site. Seismic design of the structures should be 
evaluated in accordance with the 2016 California Building Code (CBC) guidelines or guidelines 
currently adopted by the City of San Diego. 

6.4 Landslides 

No landslides were encountered at the site or in an area that could impact the property.  
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6.5 Liquefaction and Seismically Induced Settlement 

Due to the absence of a near surface groundwater elevation and the dense to very dense nature of the 
on-site soils, the risk associated with ground failure or seismically induced settlement and 
liquefaction hazard is low.  
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 General 

7.1.1 From a geotechnical engineering standpoint, it is our opinion that the site is suitable for 
development of the proposed project provided the recommendations presented herein are 
implemented in design and construction of the project. 

7.1.2 The site is underlain by compacted fill overlying the Torrey Sandstone Formation. The 
compacted fill and Torrey Sandstone are considered suitable for support of additional fill or 
proposed improvements. 

7.1.3 The site is located approximately 5 miles from the nearest active fault, the Newport-
Inglewood/Rose Canyon Fault Zone. Based on our research no active, potentially active, or 
activity unknown faults are mapped crossing the site or are trending toward the site. 

7.1.4 The risk associated with geologic hazards due to ground rupture, liquefaction, and 
landslides are low.  

7.1.5 We did not encounter groundwater at the time of our investigation. No subdrains will be 
required on the project, with the exception of subdrains for retaining walls. 

7.1.6 The proposed structures can be supported on shallow foundations system bearing on 
properly compacted fill soil. 

7.1.7 Subsurface conditions observed in the exploratory borings may be extrapolated to reflect 
general soil/geologic conditions at the site; however, some variations in subsurface 
conditions between borings should be expected. 

7.1.8 Based on our geotechnical investigation and a review of the proposed improvement, we 
opine that the new development would not have an adverse impact on the adjacent 
properties.  

7.2 Excavation and Soil Characteristics 

7.2.1 Excavations within the compacted fill and Torrey Sandstone Formation should be possible 
with moderate to heavy effort using conventional, heavy-duty equipment during grading 
and trenching operations. 
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7.2.2 The soil encountered in our field investigation is considered to be “expansive” (Expansion 
Index [EI] greater than 20) as defined by 2016 California Building Code (CBC) 
Section 1803.5.3. Table 7.2 presents soil classifications based on the expansion index.  

TABLE 7.2 
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX 

Expansion Index (EI) Expansion Classification 2016 CBC 
Expansion Classification 

0 – 20 Very Low Non-Expansive 
21 – 50 Low 

Expansive 
51 – 90 Medium 

91 – 130 High 
Greater Than 130 Very High 

 

7.2.3 We performed laboratory tests on samples of the site materials to evaluate the percentage 
of water-soluble sulfate content. Appendix B presents the results from the laboratory water-
soluble sulfate content tests. The test results indicate that on-site materials at the locations 
tested possess “Not Applicable” and “S0” sulfate exposure to concrete structures, as 
defined by 2016 CBC Section 1904 and ACI 318-14 Chapter 19. The presence of water-
soluble sulfates is not a visually discernible characteristic. Therefore, other soil samples 
from the site could yield different concentrations. Additionally, over time landscaping 
activities (i.e. addition of fertilizers and other soil nutrients) may affect the concentration. 

7.2.4 Geocon Incorporated does not practice in the field of corrosion engineering. Therefore, if 
improvements that could be susceptible to corrosion are planned, further evaluation by a 
corrosion engineer may be needed. 

7.3 Grading 

7.3.1 All grading should be performed in accordance with the Recommended Grading 
Specifications contained in Appendix D. Where the recommendations of Appendix D 
conflict with this section of the report, the recommendations of this section take 
precedence. 

7.3.2 Prior to commencing grading, a preconstruction conference should be held at the site with 
the owner or developer, grading contractor, civil engineer, and geotechnical engineer in 
attendance. Special soil handling and/or the grading plans can be discussed at that time. 



 

Project No. G2242-42-01 - 9 - February 23, 2018 

7.3.3 Geocon Incorporated should provide observation and compaction testing services during 
grading. Fill soil should be observed on a full-time basis during placement and tested to 
check in-place dry density and moisture content.  

7.3.4 Site preparation should begin with removal of all deleterious material and vegetation. The 
depth of removal should be such that material exposed in cut areas or soil to be used for fill 
is relatively free of organic matter. Deleterious material generated during stripping and/or 
site demolition should be exported from the site. 

7.3.5 Abandoned utilities and foundations should be removed and the subsequent depressions 
and/or trenches backfilled with properly compacted fill as part of the remedial grading. 

7.3.6 In areas of planned improvements, the upper 2 feet of existing fill soil should be removed, 
the overexcavated bottom scarified, moisture conditioned as necessary, and replaced with 
properly compacted fill soil. Removals should be observed during grading by the 
geotechnical engineer and/or engineering geologist. If unsuitable soils are encountered, 
deeper removals may be required. 

7.3.7 Based on information from previous grading, proposed grading for the main two-story 
building may create a cut to fill transition within a portion of the building footprint. We 
recommend that during grading, potholes be performed to evaluate if a cut to fill transition 
exists. Where native formational bedrock is within 3 feet of finish pad grade, we 
recommend the native formational bedrock be undercut to a depth of at least 3 feet below 
pad grade or 1 foot below bottom of the deepest footing (whichever results in a deeper 
excavation). The undercut should extend to a horizontal distance to at least 5 feet outside of 
the building footprint.  

7.3.8 Grading is planned within the upper portion of the western fill slope. We expect the slope 
toes will be constructed within compacted fill from previous grading. We recommend a 
slope key be established at the slope toe in accordance with the recommendations 
contained in Appendix D. We expect compressible soil removal at the slope toes to be less 
than 5 feet. The actual extent of remedial grading should be determined in the field by the 
geotechnical engineer or engineering geologist. 

7.3.9 Prior to placing fill, the upper 12 inches of soil at the base of removals should be scarified, 
moisture conditioned as necessary and recompacted. Soils derived from onsite excavations 
are suitable for reuse as fill if free from vegetation, debris and other deleterious material. 
Fill lifts should be no thicker than will allow for adequate bonding and compaction. Fill, 
backfill, and scarified ground surfaces, should be compacted to a dry density of at least 
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90 percent of maximum dry density at or slightly above optimum moisture content, as 
determined in accordance with ASTM D 1557. Grading should be performed so that the 
upper 3 feet of soil below finish pad subgrade consist of soil with a low to medium 
expansive potential (EI of 90 or less). 

7.3.10. Oversize rock (generally greater than 12 inches), if encountered will need to be exported. 
Rock greater than 6 inches should not be placed in the upper 3 feet below building pad 
grade.  

7.3.11 Imported fill, if needed, should consist of granular soil with a low expansion potential (EI 
of 50 or less) and be free of deleterious material or stones larger than 3 inches. Geocon 
Incorporated should be notified of the import soil source and should perform laboratory 
testing prior to its arrival at the site to evaluate its suitability as fill material. 

7.4 Slopes 

7.4.1 The existing and proposed slopes are considered grossly stable with factors of safety in 
excess of 1.5 with respect to both deep seated and surficial instability. Slope stability 
analyses are shown on Figures 4 through 6.  

7.4.2 It is recommended that all slope excavations be observed during grading by an engineering 
geologist to verify that soil and geologic conditions do not differ significantly from those 
anticipated. 

7.4.3 The outer 15 feet (or a distance equal to the height of the slope, whichever is less) of fill 
slopes should be composed of properly compacted granular soil fill to reduce the potential 
for surficial sloughing. All slopes should be compacted by backrolling with a loaded 
sheepsfoot roller at vertical intervals not to exceed 4 feet and then track walked with a D-8 
bulldozer, or equivalent, upon completion such that the fill soils are uniformly compacted 
to at least 90 percent relative compaction to the face of the finish slope.  

7.4.4 All slopes should be landscaped with drought-tolerant vegetation, having variable root 
depths and requiring minimal landscape irrigation. In addition, all slopes should be drained 
and properly maintained to reduce erosion. 

7.5 Seismic Design Criteria 

7.5.1 We used USGS (2017) to determine seismic design criteria. Table 7.5.1 summarizes site-
specific design criteria obtained from the 2016 California Building Code (CBC; Based on the 
2015 International Building Code [IBC] and ASCE 7-10), Chapter 16 Structural Design, 
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Section 1613 Earthquake Loads. The short spectral response uses a period of 0.2 second. 
The building structure and improvements should be designed using a Site Class D. We 
evaluated the Site Class in accordance with Section 1613.3.2 of the 2016 CBC and 
Table 20.3-1 of ASCE 7-10 based on our experience with the site subsurface soils and 
exploratory boring information. The values presented in Table 7.5.1 are for the risk-
targeted maximum considered earthquake (MCER).  

TABLE 7.5.1 
2016 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2016 CBC Reference 

Site Class D Table 1613.3.2 
MCER Ground Motion Spectral  

Response Acceleration – Class B (short), SS 1.002g Figure 1613..3.1(1) 

MCER Ground Motion Spectral  
Response Acceleration – Class B (1 sec), S1 

0.387g Figure 1613.3.1(2) 

Site Coefficient, FA 1.099 Table 1613.3.3(1) 
Site Coefficient, FV 1.626 Table 1613.3.3(2) 

Site Class Modified MCER Spectral  
Response Acceleration (short), SMS 1.101g Section 1613.3.3 (Eqn 16-37) 

Site Class Modified MCER Spectral  
Response Acceleration – (1 sec), SM1 

0.629g Section 1613.3.3 (Eqn 16-38) 

5% Damped Design Spectral  
Response Acceleration (short), SDS 0.734g Section 1613.3.4 (Eqn 16-39) 

5% Damped Design Spectral 
Response Acceleration (1 sec), SD1 

0.419g Section 1613.3.4 (Eqn 16-40) 

 

7.5.2 Table 7.5.2 presents additional seismic design parameters for projects located in Seismic 
Design Categories of D through F in accordance with ASCE 7-10 for the mapped 
maximum considered geometric mean (MCEG). 

TABLE 7.5.2 
2016 CBC SITE ACCELERATION DESIGN PARAMETERS 

Parameter Value ASCE 7-10 Reference 

Mapped MCEG Peak Ground Acceleration, PGA 0.402g Figure 22-7 
Site Coefficient, FPGA 1.098 Table 11.8-1 

Site Class Modified MCEG  
Peak Ground Acceleration, PGAM 0.441g Section 11.8.3 (Eqn 11.8-1) 
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7.5.3 Conformance to the criteria in Tables 7.5.1 and 7.5.2 for seismic design does not constitute 
any kind of guarantee or assurance that significant structural damage or ground failure will 
not occur if a maximum level earthquake occurs. The primary goal of seismic design is to 
protect life and not to avoid all damage, since such design may be economically 
prohibitive. 

7.6 Foundation and Concrete Slabs-On-Grade Recommendations  

7.6.1 The following foundation recommendations assume the proposed structures will bear 
entirely on properly compacted fill and that the prevailing soil within 3 feet of pad grade 
will have an Expansion Index (EI) 90 or less.  

7.6.2 Foundations for the new structure should consist of continuous strip footings and/or 
isolated spread footings. Continuous footings should be at least 12 inches wide and extend 
at least 24 inches below lowest adjacent pad grade. Isolated spread footings should have a 
minimum width of 24 inches and should extend at least 24 inches below lowest adjacent 
pad grade. Steel reinforcement for continuous footings should consist of at least four, No. 5 
steel, reinforcing bars placed horizontally in the footings, two near the top and two near the 
bottom. The project structural engineer should design the concrete reinforcement for the 
spread footings. A typical footing dimension detail depicting lowest adjacent grade is 
provided on Figure 7. 

7.6.3 Foundations may be designed for an allowable soil bearing pressure of 2,000 pounds per 
square foot (psf) (dead plus live load) for footings founded in properly compacted fill. The 
bearing pressure may be increased by 300 psf and 500 psf for each additional foot of 
foundation width and depth, respectively, up to a maximum allowable bearing pressure of 
4,000 psf. The allowable bearing pressure may also be increased by up to one-third for 
transient loads such as those due to wind or seismic forces. We expect settlement due to 
footing loads conforming to the above recommended allowable soil bearing pressures to be 
less than 1-inch total and ¾-inch differential over a span of 40 feet. 

7.6.4 The minimum foundation dimensions and concrete reinforcement recommendations 
presented above are based on soil characteristics only and are not intended to replace 
reinforcement required for structural considerations.  

7.6.5 The proximity of the foundation to the top of a slope steeper than 3:1 could impact the 
allowable soil bearing pressure. Therefore, Geocon Incorporated should be consulted where 
such a condition is anticipated. As a minimum, wall footings should be deepened such that 
the bottom outside edge of the footing is at least seven feet from the face of slope.  
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7.6.6 Interior concrete slabs-on-grade should be at least 5 inches thick and reinforced with No. 3 
bars placed 18 inches on center in both directions placed at the slab midpoint. The concrete 
slab-on-grade recommendations are based on soil support characteristics only. The project 
structural engineer should evaluate the structural requirements of the concrete slabs for 
supporting planned loading. Thicker concrete slabs may be required for heavier loads.  

7.6.7 The use of isolated footings, which are located beyond the perimeter of the building and 
support structural elements connected to the building, are not recommended. Where this 
condition cannot be avoided, the isolated footings should be connected to the building 
foundation system with grade beams.  

7.6.8 A vapor barrier should underlie slabs that may receive moisture-sensitive floor coverings or 
may be used to store moisture-sensitive materials. The design of the vapor retarder should be 
consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide for 
Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). The 
project architect or developer should specify the vapor retarder based on the type of floor 
covering that will be installed and if the structure will possess a humidity controlled 
environment.  

7.6.9 The project foundation engineer, architect, and/or developer should determine the thickness 
of bedding sand below the slab. Sand bedding thicknesses of 3 to 4 inches are typical in the 
Southern California area. Geocon should be contacted to provide recommendations if the 
bedding sand is thicker than 6 inches.  

7.6.10 The foundation design engineer should provide appropriate concrete mix design criteria 
and curing measures to assure proper curing of the slab by reducing the potential for rapid 
moisture loss and subsequent cracking and/or slab curl. We suggest that the foundation 
design engineer present the concrete mix design and proper curing methods on the 
foundation plans. It is critical that the foundation contractor understands and follows the 
recommendations presented on the foundation plans. 

7.6.11 Special subgrade presaturation is not deemed necessary prior to placing concrete; however, 
the exposed foundation and slab subgrade soil should be moisture conditioned, as 
necessary, to maintain a moist condition as would be expected in any such concrete 
placement. 

7.6.12 Exterior slabs not subject to vehicle loads should be at least 4 inches thick and reinforced 
with 6x6-W2.9/W2.9 (6x6-6/6) welded wire mesh where the slabs are underlain by low 
expansive soils. The mesh should be placed within the upper one-third of the slab. Proper 
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mesh positioning is critical to future performance of the slabs. The contractor should take 
extra measures to provide proper mesh placement. For medium expansive soils, the 
reinforcing should consist of No. 3 reinforcing bars placed 18- inch on center, placed on 
both directions and placed at slab midpoint. 

7.6.13 Prior to construction of slabs, the subgrade should be moisture conditioned to at least 
optimum moisture content and compacted to a dry density of at least 90 percent of the 
laboratory maximum dry density. 

7.6.14 The recommendations of this report are intended to reduce the potential for cracking of 
slabs and foundations due to expansive soil (if present), differential settlement of fill soil 
with varying thicknesses. However, even with the incorporation of the recommendations 
presented herein, foundations, stucco walls, and slabs-on-grade placed on such conditions 
may still exhibit some cracking due to soil movement and/or shrinkage. The occurrence of 
concrete shrinkage cracks is independent of the supporting soil characteristics. Their 
occurrence may be reduced by limiting the slump of the concrete, proper concrete 
placement and curing, and by the placement of crack control joints at periodic intervals, in 
particular, where re-entrant slab corners occur. 

7.6.15 Concrete slabs should be provided with adequate crack-control joints, construction joints 
and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should 
consider criteria of the American Concrete Institute (ACI) when establishing crack-control 
spacing. Additional steel reinforcing, concrete admixtures and/or closer crack control joint 
spacing should be considered where concrete-exposed finished floors are planned. 

7.6.16 Geocon Incorporated should be consulted to provide additional design parameters as 
required by the structural engineer. 

7.7 Preliminary Flexible and Rigid Pavement Recommendations 

7.7.1 We calculated the preliminary flexible pavement sections for asphalt concrete using 
varying traffic indices (TIs) in general conformance with the Caltrans Method of Flexible 
Pavement Design (Highway Design Manual, Section 608.4). The project civil engineer 
should provide the actual TI that is appropriate for the project based on anticipated traffic 
loading and volumes. For design, we used an R-Value of 26, obtained from laboratory 
testing of the onsite subgrade soil, and 78 for the base materials. Tables 7.7.1 presents the 
flexible pavement sections for asphalt concrete planned at the site. 
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TABLE 7.7.1 
PRELIMINARY ASPHALT CONCRETE PAVEMENT SECTIONS 

Traffic Index Asphalt Concrete (inches) Class 2 Aggregate Base (inches) 

4.5 3 4.5 
5 3 6 

5.5 3 8 
6 4 7 

6.5 4 9 
7 4 10.5 

7.5 4.5 11 
 

7.7.2 Prior to placing base materials, the upper 12 inches of the subgrade soil should be scarified, 
moisture conditioned as necessary, and recompacted to a dry density of at least 95 percent 
of the laboratory maximum dry density near to slightly above optimum moisture content as 
determined by ASTM D 1557. Similarly, the base material should be compacted to a dry 
density of at least 95 percent of the laboratory maximum dry density near to slightly above 
optimum moisture content. Asphalt concrete should be compacted to a density of at least 
95 percent of the laboratory Hveem density in accordance with ASTM D 2726. 

7.7.3 Base materials should conform to Section 26-1.02B of the Standard Specifications for The 
State of California Department of Transportation (Caltrans) with a ¾-inch maximum size 
aggregate. The asphalt concrete should conform to Section 203-6 of the Standard 
Specifications for Public Works Construction (Greenbook).  

7.7.4 We understand portions of the site may utilize a rigid Portland cement concrete (PCC) 
pavement section. We calculated the preliminary rigid pavement section in general 
conformance with the procedure recommended by the American Concrete Institute report 
ACI 330R-08 Guide for Design and Construction of Concrete Parking Lots using the 
parameters presented in Table 7.7.2. 

TABLE 7.7.2 
RIGID PAVEMENT DESIGN PARAMETERS 

Design Parameter Design Value 

Modulus of subgrade reaction, k 100 pci 

Modulus of rupture for concrete, MR 500 psi 

Traffic Category, TC A and C 

Average daily truck traffic, ADTT 10 and 100 
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7.7.5 Based on the criteria presented herein, the PCC pavement sections should have a minimum 
thickness as presented in Table 7.7.3. 

TABLE 7.7.3 
PRELIMINARY RIGID PAVEMENT RECOMMENDATIONS 

Location Portland Cement Concrete (inches) 

Automobile Parking Areas (TC=A) 5.5 

Heavy Truck and Fire Lane Areas (TC=C) 7.0 

 

7.7.6 The PCC pavement should be placed over subgrade soil that is compacted to a dry density 
of at least 95 percent of the laboratory maximum dry density near to slightly above 
optimum moisture content. This pavement section is based on a minimum concrete 
compressive strength of approximately 3,250 psi (pounds per square inch). Base will not be 
required below concrete pavement. 

7.7.7 A thickened edge or integral curb should be constructed on the outside of concrete slabs 
subjected to wheel loads. The thickened edge should be 1.2 times the slab thickness or a 
minimum thickness of 2 inches, whichever results in a thicker edge, and taper back to the 
recommended slab thickness 4 feet behind the face of the slab (e.g., a 7-inch-thick slab 
would have a 9-inch-thick edge). Reinforcing steel will not be necessary within the 
concrete for geotechnical purposes with the possible exception of dowels at construction 
joints as discussed herein.  

7.7.8 To control the location and spread of concrete shrinkage cracks, crack-control joints 
(weakened plane joints) should be included in the design of the concrete pavement slab. 
Crack-control joints should not exceed 30 times the slab thickness with a maximum 
spacing of 12.5 feet and 15 feet for the 5.5 and 7-inch-thick slabs, respectively, and should 
be sealed with an appropriate sealant to prevent the migration of water through the control 
joint to the subgrade materials. The depth of the crack-control joints should be determined 
by the referenced ACI report. 

7.7.9 To provide load transfer between adjacent pavement slab sections, a butt-type construction 
joint should be constructed. The butt-type joint should be thickened by at least 20 percent 
at the edge and taper back at least 4 feet from the face of the slab. As an alternative to the 
butt-type construction joint, dowelling can be used between construction joints for 
pavements of 7 inches or thicker. As discussed in the referenced ACI guide, dowels should 
consist of smooth, 1-inch-diameter reinforcing steel 14 inches long embedded a minimum 
of 6 inches into the slab on either side of the construction joint. Dowels should be located 
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at the midpoint of the slab, spaced at 12 inches on center and lubricated to allow joint 
movement while still transferring loads. In addition, tie bars should be installed at the as 
recommended in Section 3.8.3 of the referenced ACI guide. The structural engineer should 
provide other alternative recommendations for load transfer. 

7.8 Retaining Walls 

7.8.1 Retaining walls that are allowed to rotate more than 0.001H (where H equals the height of 
the retaining portion of the wall) at the top of the wall and having a level backfill surface 
should be designed for an active soil pressure equivalent to the pressure exerted by a fluid 
density of 35 pcf. Where the backfill will be inclined at 2:1 (horizontal:vertical), an active 
soil pressure of 50 pcf is recommended. These active pressures assume low expansive soil 
(Expansion Index less than 50) will be used as retaining wall backfill.  

7.8.2 Where walls are restrained from movement at the top, an additional uniform pressure of 
8H psf should be added to the active soil pressure where the wall possesses a height of 
8 feet or less and 13H where the wall is greater than 8 feet. 

7.8.3 Soil contemplated for use as retaining wall backfill, including import materials, should 
identified prior to backfill. At that time Geocon Incorporated should obtain samples for 
laboratory testing to evaluate its suitability. Modified lateral earth pressures may be 
necessary if the backfill soil does not meet the required expansion index or shear strength. 
City or regional standard wall designs, if used, are based on a specific active lateral earth 
pressure and/or soil friction angle. In this regard, on-site soil to be used as backfill may or 
may not meet the values for standard wall designs. Geocon Incorporated should be 
consulted to assess the suitability of the on-site soil for use as wall backfill if standard wall 
designs will be used.  

7.8.4 Unrestrained walls will move laterally when backfilled and loading is applied. The amount 
of lateral deflection is dependent on the wall height, the type of soil used for backfill, and 
loads acting on the wall. The wall designer should provide appropriate lateral deflection 
quantities for planned retaining walls structures, if applicable. These lateral values should 
be considered when planning types of improvements above retaining wall structures. 

7.8.5 Retaining walls should be provided with a drainage system adequate to prevent the buildup 
of hydrostatic forces and should be waterproofed as required by the project architect. The 
use of drainage openings through the base of the wall (weep holes) is not recommended 
where the seepage could be a nuisance or otherwise adversely affect the property adjacent 
to the base of the wall. The above recommendations assume a properly compacted granular 
(EI of less than 50) free-draining backfill material with no hydrostatic forces or imposed 
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surcharge load. Figure 8 presents a typical retaining wall drainage detail. If conditions 
different than those described are expected, Geocon Incorporated should be contacted for 
additional recommendations. 

7.8.6 The structural engineer should determine the seismic design category for the project in 
accordance with Section 1613 of the 2016 CBC. If the project possesses a seismic design 
category of D, E, or F, retaining walls that support more than 6 feet of backfill should be 
designed with seismic lateral pressure in accordance with Section 18.3.5.12 of the 2016 
CBC. The seismic load is dependent on the retained height where H is the height of the 
wall, in feet, and the calculated loads result in pounds per square foot (psf) exerted at the 
base of the wall and zero at the top of the wall. A seismic load of 21H should be used for 
design. We used the peak ground acceleration adjusted for Site Class effects, PGAM, of 
0.441g calculated from ASCE 7-10 Section 11.8.3 and applied a pseudo-static coefficient 
of 0.33. 

7.8.7 Foundation excavations should be observed by the geotechnical engineer (a representative 
of Geocon Incorporated) prior to the placement of reinforcing steel and concrete to observe 
that the exposed soil conditions are consistent with those anticipated and that they have 
been extended to the appropriate bearing strata. If unanticipated soil conditions are 
encountered, foundation modifications may be required. 

7.9 Lateral Loading 

7.9.1 To resist lateral loads, a passive pressure exerted by an equivalent fluid weight of 
300 pounds per cubic foot (pcf) should be used for design of footings or shear keys poured 
neat against compacted fill. The allowable passive pressure assumes a horizontal surface 
extending at least 5 feet or three times the height of the surface generating the passive 
pressure, whichever is greater. The upper 12 inches of material not protected by floor slabs 
or pavement should not be included in the design for lateral resistance. Where walls are 
planned adjacent to and/or on descending slopes, a passive pressure of 150 pcf should be 
used in design. 

7.9.2 If friction is to be used to resist lateral loads, an allowable coefficient of friction between 
soil and concrete of 0.35 should be used for design for footings founded in compacted fill 
or formational materials. The recommended passive pressure may be used concurrently 
with frictional resistance and may be increased by one-third for transient wind or seismic 
loading. 
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7.10 Storm Water Management 

7.10.1 If storm water management devices are not properly designed and constructed, there is a 
risk for distress to improvements and properties located hydrologically down gradient or 
adjacent to these devices. Factors such as the amount of water being detained, its residence 
time, and soil permeability have an important effect on seepage transmission and the 
potential adverse impacts that may occur if the storm water management features are not 
properly designed and constructed. We have not performed a hydrogeological study at the 
site. If infiltration of storm water runoff into the subsurface occurs, downstream 
improvements may be subjected to seeps, springs, slope instability, raised groundwater, 
movement of foundations and slabs, or other undesirable impacts as a result of water 
infiltration. 

7.10.2 We performed an infiltration study on the property. A summary of our study and storm 
water management recommendations are provided in Appendix C. Based on the results of 
our study, infiltration is considered infeasible due to low infiltration rates and the presence 
of compacted fill. 

7.11 Site Drainage and Moisture Protection 

7.11.1 Adequate site drainage is critical to reduce the potential for differential soil movement, 
erosion and subsurface seepage. Under no circumstances should water be allowed to pond 
adjacent to footings. The site should be graded and maintained such that surface drainage is 
directed away from structures in accordance with 2016 CBC 1804.4 or other applicable 
standards. In addition, surface drainage should be directed away from the top of slopes into 
swales or other controlled drainage devices. Roof and pavement drainage should be 
directed into conduits that carry runoff away from the proposed or existing structures. 

7.11.2 In the case of basement walls or building walls retaining landscaping areas, a water-
proofing system should be used on the wall and joints, and a Miradrain drainage panel (or 
similar) should be placed over the waterproofing. The project architect or civil engineer 
should provide detailed specifications on the plans for all waterproofing and drainage. 

7.11.3 Underground utilities should be leak free. Utility and irrigation lines should be checked 
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil 
movement could occur if water is allowed to infiltrate the soil for prolonged periods of 
time.  

7.11.4 Landscaping planters adjacent to paved areas are not recommended due to the potential for 
surface or irrigation water to infiltrate the pavement's subgrade and base course. Area 
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drains to collect excess irrigation water and transmit it to drainage structures or impervious 
above-grade planter boxes can be used. In addition, where landscaping is planned adjacent 
to the pavement, construction of a cutoff wall along the edge of the pavement that extends 
at least 6 inches below the bottom of the base material should be considered. 

7.12 Grading and Foundation Plan Review 

7.12.1 Geocon Incorporated should review the grading and foundation plans for the project prior 
to final design submittal to determine if additional analysis and/or recommendations are 
required. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
 

1. The firm that performed the geotechnical investigation for the project should be retained to 
provide testing and observation services during construction to provide continuity of 
geotechnical interpretation and to check that the recommendations presented for geotechnical 
aspects of site development are incorporated during site grading, construction of 
improvements, and excavation of foundations. If another geotechnical firm is selected to 
perform the testing and observation services during construction operations, that firm should 
prepare a letter indicating their intent to assume the responsibilities of project geotechnical 
engineer of record. A copy of the letter should be provided to the regulatory agency for their 
records. In addition, that firm should provide revised recommendations concerning the 
geotechnical aspects of the proposed development, or a written acknowledgement of their 
concurrence with the recommendations presented in our report. They should also perform 
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.  

2. The recommendations of this report pertain only to the site investigated and are based upon 
the assumption that the soil conditions do not deviate from those disclosed in the 
investigation. If any variations or undesirable conditions are encountered during construction, 
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated 
should be notified so that supplemental recommendations can be given. The evaluation or 
identification of the potential presence of hazardous or corrosive materials was not part of the 
scope of services provided by Geocon Incorporated. 

3. This report is issued with the understanding that it is the responsibility of the owner or his 
representative to ensure that the information and recommendations contained herein are 
brought to the attention of the architect and engineer for the project and incorporated into the 
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out 
such recommendations in the field. 

4. 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 addition, changes in 
applicable or appropriate standards may occur, whether they result from legislation or the 
broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly 
or partially by changes outside our control. Therefore, this report is subject to review and 
should not be relied upon after a period of three years. 
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APPENDIX A 
 

FIELD INVESTIGATION 
 
 

We performed the field investigation on January 31, 2018. The investigation consisted of drilling 
eight, small-diameter borings and four, 8-inch diameter, infiltration-test borings. The approximate 
locations of the exploratory borings and infiltration tests are shown on Figure 2. 

The geotechnical borings were drilled to depths ranging from approximately 6 to 19 feet below 
existing grade using a CME 75 drill rig equipped with hollow-stem augers. The infiltration-test 
borings were drilled to depths of approximately 4 to 4.5 feet.  

We obtained relatively undisturbed samples from the geotechnical borings by driving a 3-inch-
diameter sampler 12 inches into the undisturbed soil mass with blows from a 140 pound hammer 
weighing falling 30 inches. The sampler was lined with 1-inch by 2.5-inch-diameter brass rings to 
facilitate sampling. Bulk samples were also collected.  

The soil conditions encountered in the borings were visually examined, classified, and logged in 
general accordance with American Society for Testing and Materials (ASTM) practice for 
Description and Identification of Soils (Visual-Manual Procedure D 2488). Logs of the exploratory 
borings are presented on Figures A-1 through A-8. The logs depict the soil and geologic conditions 
encountered and the depth at which samples were obtained.  
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FILL
Medium dense, damp to moist, brown, Clayey, fine to medium SAND

-Excavates with trace cobble

-Becomes moist, mottled tan brown and grayish brown; trace gravel
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Very dense, damp, light gray, Silty, fine- to medium-grained SANDSTONE
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FILL
Medium dense, moist, brown, Silty, fine to medium SAND; trace gravel

Stiff, moist, olive brown to grayish brown, Sandy SILT

-Becomes brown to tan brown; few clay

Stiff, moist, gray to black, Silty CLAY

Stiff, moist, mottled gray, dark brown, and olive brown, Clayey SILT; some
sand; trace cobble

-Poor recovery due to rock in shoe

TORREY SANDSTONE
Very dense, damp, white to light gray, Silty, fine- to medium-grained
SANDSTONE

BORING TERMINATED AT 19 FEET
Groundwater not encountered

Backfilled on 01-31-2018
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FILL
Medium dense, damp, yellowish brown to tan brown, Clayey, fine to medium
SAND; trace gravel

TORREY SANDSTONE
Very dense, damp, light gray to white, Silty, fine- to medium-grained
SANDSTONE

BORING TERMINATED AT 11 FEET
Groundwater not encountered

Backfilled on 01-31-2018
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FILL
Medium dense, dry to damp, light brown to brown, Silty, fine to medium
SAND; little gravel and cobble

Medium dense, moist, brown and dark brown, Clayey, fine to medium SAND

Stiff, moist, dark gray to black, Silty to Sandy CLAY

TORREY SANDSTONE
Very dense, dry to damp, mottled light brown and dark brown, Silty, fine- to
medium-grained SANDSTONE; few gravel and cobble

BORING TERMINATED AT 11.5 FEET
Groundwater not encountered

Backfilled on 01-31-2018
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THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.  IT
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FILL
Medium dense, damp to moist, tan brown, Silty, fine to medium SAND; little
gravel and cobble

Medium dense, moist, grayish brown and dark brown, Clayey, fine to medium
SAND

TORREY SANDSTONE
Very dense, damp, light gray and white, Silty, fine- to medium-grained
SANDSTONE

BORING TERMINATED AT 10 FEET
Groundwater not encountered

Backfilled on 01-31-2018
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FILL
Medium dense, moist, tan brown, Silty, fine to medium SAND; trace gravel

TORREY SANDSTONE
Very dense, damp, mottled light tan and white, Silty, fine- to medium-grained
SANDSTONE

BORING TERMINATED AT 6 FEET
Groundwater not encountered

Backfilled on 01-31-2018
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FILL
Medium dense, damp to moist, tan brown, Silty, fine to medium SAND; trace
gravel

TORREY SANDSTONE
Dense, dry to damp, mottled light tan and white, Silty, fine- to
medium-grained SANDSTONE; hard drilling at 7 feet

REFUSAL AT 7 FEET
Groundwater not encountered

Backfilled on 01-31-2018
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APPENDIX B 
 

LABORATORY TESTING 
 
 

We performed laboratory tests in accordance with generally accepted test methods of the American 
Society for Testing and Materials (ASTM) or other suggested procedures. We tested selected samples for 
their in-place dry density and moisture content, direct shear, expansion, water-soluble sulfate 
characteristics, R-value, and consolidation. The results of our laboratory tests are presented on the 
following tables and graph. The in-place dry density and moisture content test results are presented on the 
exploratory boring logs in Appendix A. 

TABLE B-I 
SUMMARY OF LABORATORY DIRECT SHEAR TEST RESULTS 

ASTM D 3080 

Sample 
No. 

Dry Density 
(pcf) 

Moisture Content (%) Unit Cohesion 
(psf) 

Angle of Shear 
Resistance (degrees) Initial Final 

B3-3 110.8 14.6 18.2 1150 19 
B3-4 102.0 17.3 23.9 575 23 
B4-3 107.6 12.8 19.0 680 22 

 

TABLE B-II 
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS 

ASTM D 4829 

Sample No. 
Moisture Content (%) Dry  

Density (pcf) 
Expansion 

Index 
Expansion 

Classification Before Test After Test 

B1-1 10.0 19.3 110.8 52 Medium 
B5-1 10.1 21.0 110.2 52 Medium 

 

TABLE B-III 
SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS 

CALIFORNIA TEST NO. 417 

Sample No. Water-Soluble Sulfate (%) Classification 

B1-1 0.047 Not Applicable (S0) 
B5-1 0.046 Not Applicable (S0) 
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TABLE B-IV 
SUMMARY OF LABORATORY RESISTANCE VALUE (R-VALUE) TEST RESULTS 

ASTM D 2844 

Sample No. R-Value 

B3-1 26 
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APPENDIX C 
 

STORM WATER MANAGEMENT INVESTIGATION 
 
 

We understand storm water management devices are being proposed in accordance with the 2017 
City of San Diego Storm Water Standards (SWS). If not properly constructed, there is a potential for 
distress to improvements and properties located hydrologically down gradient or adjacent to these 
devices. Factors such as the amount of water to be detained, its residence time, and soil permeability 
have an important effect on seepage transmission and the potential adverse impacts that may occur if 
the storm water management features are not properly designed and constructed. We have not 
performed a hydrogeological study at the site. If infiltration of storm water runoff occurs, 
downstream properties may be subjected to seeps, springs, slope instability, raised groundwater, 
movement of foundations and slabs, or other undesirable impacts as a result of water infiltration. 

Hydrologic Soil Group 

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 
possesses general information regarding the existing soil conditions for areas within the United 
States. The USDA website also provides the Hydrologic Soil Group. Table C-1 presents the 
descriptions of the hydrologic soil groups.  

TABLE C-1 
HYDROLOGIC SOIL GROUP DEFINITIONS 

Soil 
Group Soil Group Definition 

A 
Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a high 
rate of water transmission. 

B 
Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of moderately 
deep or deep, moderately well drained or well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a moderate rate of water transmission. 

C 
Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or soils of moderately fine texture or fine 
texture. These soils have a slow rate of water transmission. 

D 

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, soils that have a high-water table, soils that 
have a claypan or clay layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission. 

 

The property is underlain by man-made previously placed fill and should be classified as Soil 
Group D. Table C-2 presents the information from the USDA website for the subject property. 
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TABLE C-2 
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP 

Map Unit Name Map Unit  
Symbol 

Approximate 
Percentage  
of Property 

Hydrologic  
Soil Group 

kSAT of Most 
Limiting Layer 
(inches/ hour) 

Las Flores loamy fine sand,  
5 to 9 percent slopes, eroded LeC2 34.5 D 0.00 – 0.06 

Loamy alluvial land-Huerohuero complex, 
9 to 50 percent slopes, severly eroded LvF3 65.5 B 0.00 – 0.06 

 

In-Situ Testing 

We performed 4 field-saturated, hydraulic conductivity tests at the site using a Soil Moisture Corp 
Aardvark Permeameter at the locations presented on the Geologic Map, Figure 2. All of the borings 
were drilled with a truck-mounted drill rig equipped with 8-inch diameter augers. Table C-3 presents 
the results of the saturated hydraulic conductivity testing.  

We used the guidelines presented in the Riverside County Low Impact Development BMP Design 
Handbook which references the United States Bureau of Reclamation Well Permeameter Test 
Method (USBR 7300-89). Based on this widely accepted guideline, the saturated hydraulic 
conductivity (Ksat) is equal to the infiltration rate. Therefore, the Ksat value determined from the 
Aardvark Permeameter test is the unfactored infiltration rate. The Ksat (infiltration rate) equation 
provided in the Riverside County Handbook was used to compute the unfactored infiltration rate. 

TABLE C-3 
UNFACTORED, FIELD-SATURATED, INFILTRATION TEST RESULTS 

USING THE SOILMOISTURE CORP AARDVARK PERMEAMETER 

Test No. Depth (inches) Surficial Soil or 
Geologic Unit 

Field Infiltration  
Rate, I (in/hr) 

Factored* Field 
Infiltration Rate, I (in/hr) 

A-1 61.5 Tt 0.019 0.0095 

A-2 71 Qcf 0.131 0.0665 

A-3 131 Tt 0.015 0.0075 

A-4 127 Tt 0.031 0.0155 

*Factor of Safety of 2.0 for feasibility determination. 

Soil permeability values from in-situ tests can vary significantly from one location to another due to 
the non-homogeneous characteristics inherent to most soil. However, if a sufficient amount of field 
and laboratory test data is obtained, a general trend of soil permeability can usually be evaluated. For 
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this project and for storm water purposes, the test results presented herein should be considered 
approximate values. 

Infiltration categories include full infiltration, partial infiltration and no infiltration. Table C-4 
presents the commonly accepted definitions of the potential infiltration categories based on the 
infiltration rates. 

TABLE C-4 
INFILTRATION CATEGORIES 

Infiltration Category Field Infiltration Rate, I 
(inches/hour) 

Factored Infiltration Rate*, I 
(inches/hour) 

Full Infiltration I > 1.0 I > 0.5 
Partial Infiltration 0.10 < I < 1.0 0.05 < I < 0.5 

No Infiltration (Infeasible)  I < 0.10 I < 0.05 

*Using a Factor of Safety of 2. 

STORM WATER MANAGEMENT CONCLUSIONS 

Soil Types 

Compacted Fill (Qcf) – Compacted fill underlies the entire property. The fills are predominately 
comprised of silty to clayey sand, sandy clay, and sandy silt with few cobble content. Laboratory tests 
indicate the fills possess a medium expansion potential (EI of 90 or less).  In our experience, 
compacted fill does not possess infiltration rates appropriate for infiltration. Therefore, full and 
partial infiltration should be considered infeasible. 

Torrey Sandstone Formation (Tt) – The Torrey Sandstone Formation underlies the compacted fill. 
The Torrey Sandstone consists primarily of dense, moist, light yellow to light gray and white, silty, 
fine- to medium-grained sandstone. Infiltration tests within this unit typically exhibits very slow 
infiltration characteristics due to its dense condition. Therefore, full and partial infiltration should be 
considered infeasible. 

Groundwater Elevations 

We did not encounter groundwater during the drilling operations on the property. The site is at an 
elevation of about 250 feet Mean Sea Level (MSL). We expect groundwater to be at elevations 
greater than 50 feet below the existing ground surface. 
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Soil or Groundwater Contamination 

We are unaware of contaminated soil or groundwater contamination on the property. Therefore, 
infiltration associated with this risk is considered feasible.  

New or Existing Utilities 

Utilities are located adjacent to the property within the existing streets and driveways. However, we 
don’t expect infiltration will impact existing utilities based on the location of the proposed basins.  

Existing and Planned Structures 

Water should not be allowed to infiltrate in areas where it could affect the neighboring properties and 
existing adjacent structures, improvements and roadway. Mitigation for existing structures consists of 
not allowing water infiltration within a lateral distance of at least 10 feet from the new or existing 
foundations. 

Storm Water Evaluation Narrative 

The planned development will consist of the construction a two-story, senior living complex and 5 
single-story duplex structures. In addition, a paved driveway with several new parking stalls, a fire 
access lane, site walls, and associated utilities will be constructed. 

The western perimeter of the site consists of an approximate 65-foot-high slope with the upper 
approximate 12 to 30 feet comprised of compacted fill. The lower portions of the slope consists of the 
Torrey Sandstone Formation. Across the site, approximately 3 to 30 feet fill soils was placed during 
original grading to create a level sheet-graded pad. Infiltration should not be allowed in areas 
underlain by greater than 5 feet of fill or within 50 feet of existing slopes. Therefore, due to the 
existing fill thickness, sloping conditions, and very dense characteristics of the Torrey Sandstone 
Formation, infiltration should not be allowed on the site.  

Storm Water Infiltration Conclusions 

Due to the presence of compacted fill across the site and the low infiltration tests in the native Torrey 
Sandstone Formation, full and partial infiltration should be considered infeasible.  

Storm Water Management Devices 

Liners and subdrains should be incorporated into the design and construction of the planned storm 
water devices. The liners should be impermeable (e.g. High-density polyethylene, HDPE, with a 
thickness of about 30 mil or equivalent Polyvinyl Chloride, PVC) to prevent water migration. The 
subdrains should be perforated within the liner area, installed at the base and above the liner, be at 
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least 3 inches in diameter and consist of Schedule 40 PVC pipe. The subdrains outside of the liner 
should consist of solid pipe. The penetration of the liners at the subdrains should be properly 
waterproofed. The subdrains should be connected to a proper outlet. The devices should also be 
installed in accordance with the manufacturer’s recommendations. 

Storm Water Standard Worksheets 

The SWS requests the geotechnical engineer complete the Categorization of Infiltration Feasibility 
Condition (Worksheet C.4-1 or I-8) worksheet information to help evaluate the potential for 
infiltration on the property. The attached Worksheet C.4-1 presents the completed information for the 
submittal process. 

The regional storm water standards also have a worksheet (Worksheet D.5-1 or Form I-9) that helps 
the project civil engineer estimate the factor of safety based on several factors. Table C-5 describes 
the suitability assessment input parameters related to the geotechnical engineering aspects for the 
factor of safety determination. 

TABLE C-5 
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS FOR INFILTRATION FACILITY 

SAFETY FACTORS 

Consideration  High  
Concern – 3 Points 

Medium  
Concern – 2 Points 

Low  
Concern – 1 Point 

Assessment Methods 

Use of soil survey maps or 
simple texture analysis to 

estimate short-term 
infiltration rates. Use of 

well permeameter or 
borehole methods without 
accompanying continuous 

boring log. Relatively 
sparse testing with direct 

infiltration methods 

Use of well permeameter 
or borehole methods with 

accompanying 
continuous boring log. 
Direct measurement of 
infiltration area with 
localized infiltration 

measurement methods 
(e.g., infiltrometer). 

Moderate spatial 
resolution 

Direct measurement with 
localized (i.e. small-

scale) infiltration testing 
methods at relatively high 

resolution or use of 
extensive test pit 

infiltration measurement 
methods. 

Predominant Soil 
Texture 

Silty and clayey soils  
with significant fines Loamy soils Granular to slightly 

loamy soils 

Site Soil Variability 

Highly variable soils 
indicated from site 

assessment or unknown 
variability 

Soil boring/test pits 
indicate moderately 
homogenous soils 

Soil boring/test pits 
indicate relatively 
homogenous soils 

Depth to Groundwater/ 
Impervious Layer 

<5 feet below  
facility bottom 

5-15 feet below  
facility bottom 

>15 feet below  
facility bottom 

 

Based on our geotechnical investigation and the previous table, Table C-6 presents the estimated 
factor values for the evaluation of the factor of safety. This table only presents the suitability 
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assessment safety factor (Part A) of the worksheet. The project civil engineer should evaluate the 
safety factor for design (Part B) and use the combined safety factor for the design infiltration rate. 

TABLE C-6 
FACTOR OF SAFETY WORKSHEET DESIGN VALUES – PART A1 

Suitability Assessment Factor Category Assigned 
Weight (w) 

Factor  
Value (v) 

Product  
(p = w x v) 

Assessment Methods 0.25 2 0.50 
Predominant Soil Texture 0.25 2 0.50 

Site Soil Variability 0.25 3 0.75 
Depth to Groundwater/ Impervious Layer 0.25 1 0.25 

Suitability Assessment Safety Factor, SA = p 2.00 

1The project civil engineer should complete Worksheet D.5-1 or Form I-9 using the data on this table. 
Additional information is required to evaluate the design factor of safety. 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

Part 1 - Full Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase: 

  

Criteria 1: Infiltration Rate Screening 

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11?  

  ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

  ☐ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by 
available site soil data. Answer “No” to Criteria 1 Result. 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by 
available site soil data (continue to Step 1B).  

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
 ☐ Yes; Continue to Step 1C. 

 ☐ No; Skip to Step 1D. 
 

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
 ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result. 

 ☐ No; full infiltration is not required. Answer “No” to Criteria 1 Result. 

1D 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 

☐   ☐ Yes; continue to Step 1E. 
☐ No; select an appropriate infiltration testing method.  

                                                        
 Note that it is not required to investigate each and every criterion in the worksheet, a single “no” 

answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

1E 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 

☐   ☐ Yes; continue to Step 1F. 
☐ No; conduct appropriate number of tests. 

IF 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design?  See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 

☐   ☐ Yes; continue to Step 1G. 
☐ No; select appropriate factor of safety. 

1G 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 

☐   ☐ Yes; answer “Yes” to Criteria 1 Result. 
☐ No; answer “No” to Criteria 1 Result. 

 

Criteria 1 
Result 
 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

☐ Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

☐ No; full infiltration is not required. Skip to Part 1 Result.   

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5.  Documentation should 
be included in project geotechnical report. 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

Criteria 2: Geologic/Geotechnical Screening 

2A 

If all questions in Step 2A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 
 

2A-1 
Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

☐ Yes ☐ No 

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

☐ Yes ☐ No 

2A-3 
Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 
 
If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. 
If there are “No” answers continue to Step 2C. 
 

2B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

2B-2 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs.  

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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          2B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition).  Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities.  

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

          2B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

          2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

 

☐ Yes ☐ No 

          2B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report.  

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

☐ Yes ☐ No 
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2C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 
If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result.  

☐ Yes ☐ No 

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 

 

 

 

 

 

 

 

 

 

 

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result 

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only.  

If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration 
design is not required.  

   

☐ Full infiltration Condition 
 

☐ Complete Part 2 
 

 

                                                        
12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase:   

  

Criteria 3 : Infiltration Rate Screening 

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
“urban/unclassified” and corroborated by available site soil data?  
     ☐  Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.  

☐  Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 
Result.  

     ☐  No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.  

3B 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?  

 
☐  Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.  
☐  No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer “No” to Criteria 3 Result.  

Criteria 3 
Result 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP?   

☐ Yes; Continue to Criteria 4. 

☐ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 
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Criteria 4: Geologic/Geotechnical Screening 

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

4A-1 
Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

☐ Yes ☐ No 

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

☐ Yes ☐ No 

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 
 
If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. 
If there are any “No” answers continue to Step 4C. 
 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

4B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 



 
 

 
 The City of San Diego | Storm Water Standards | November 2017 Edition 

Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011).  
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No 

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report.  

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

☐ Yes ☐ No 

4C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 
If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result.  

☐ Yes ☐ No 



 
 

 
 The City of San Diego | Storm Water Standards | November 2017 Edition 

Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result 

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only.  
 
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any 
volume is considered to be infeasible within the site.   
 
 
 

☐ Partial Infiltration 
Condition 

 

☐ No Infiltration 
Condition 

                                                        
13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 1 - Full Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase: 

  

Criteria 1: Infiltration Rate Screening 

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11?  

  ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

  ☐ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by 
available site soil data. Answer “No” to Criteria 1 Result. 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by 
available site soil data (continue to Step 1B).  

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
 ☐ Yes; Continue to Step 1C. 

 ☐ No; Skip to Step 1D. 
 

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
 ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result. 

 ☐ No; full infiltration is not required. Answer “No” to Criteria 1 Result. 

1D 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 

☐   ☐ Yes; continue to Step 1E. 
☐ No; select an appropriate infiltration testing method.  

                                                        
 Note that it is not required to investigate each and every criterion in the worksheet, a single “no” 

answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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1E 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 

☐   ☐ Yes; continue to Step 1F. 
☐ No; conduct appropriate number of tests. 

IF 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design?  See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 

☐   ☐ Yes; continue to Step 1G. 
☐ No; select appropriate factor of safety. 

1G 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 

☐   ☐ Yes; answer “Yes” to Criteria 1 Result. 
☐ No; answer “No” to Criteria 1 Result. 

 

Criteria 1 
Result 
 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

☐ Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

☐ No; full infiltration is not required. Skip to Part 1 Result.   

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5.  Documentation should 
be included in project geotechnical report. 
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Criteria 2: Geologic/Geotechnical Screening 

2A 

If all questions in Step 2A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 
 

2A-1 
Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

☐ Yes ☐ No 

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

☐ Yes ☐ No 

2A-3 
Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 
 
If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. 
If there are “No” answers continue to Step 2C. 
 

2B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

2B-2 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs.  

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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          2B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition).  Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities.  

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

          2B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

          2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

 

☐ Yes ☐ No 

          2B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report.  

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

☐ Yes ☐ No 
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2C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 
If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result.  

☐ Yes ☐ No 

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 

 

 

 

 

 

 

 

 

 

 

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result 

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only.  

If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration 
design is not required.  

   

☐ Full infiltration Condition 
 

☐ Complete Part 2 
 

 

                                                        
12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase:   

  

Criteria 3 : Infiltration Rate Screening 

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
“urban/unclassified” and corroborated by available site soil data?  
     ☐  Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.  

☐  Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 
Result.  

     ☐  No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.  

3B 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?  

 
☐  Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.  
☐  No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer “No” to Criteria 3 Result.  

Criteria 3 
Result 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP?   

☐ Yes; Continue to Criteria 4. 

☐ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 
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Criteria 4: Geologic/Geotechnical Screening 

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

4A-1 
Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

☐ Yes ☐ No 

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

☐ Yes ☐ No 

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 
 
If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. 
If there are any “No” answers continue to Step 4C. 
 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

4B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011).  
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No 

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report.  

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

☐ Yes ☐ No 

4C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 
If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result.  

☐ Yes ☐ No 
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Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result 

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only.  
 
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any 
volume is considered to be infeasible within the site.   
 
 
 

☐ Partial Infiltration 
Condition 

 

☐ No Infiltration 
Condition 

                                                        
13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 1 - Full Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase: 

  

Criteria 1: Infiltration Rate Screening 

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11?  

  ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

  ☐ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by 
available site soil data. Answer “No” to Criteria 1 Result. 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by 
available site soil data (continue to Step 1B).  

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
 ☐ Yes; Continue to Step 1C. 

 ☐ No; Skip to Step 1D. 
 

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
 ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result. 

 ☐ No; full infiltration is not required. Answer “No” to Criteria 1 Result. 

1D 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 

☐   ☐ Yes; continue to Step 1E. 
☐ No; select an appropriate infiltration testing method.  

                                                        
 Note that it is not required to investigate each and every criterion in the worksheet, a single “no” 

answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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1E 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 

☐   ☐ Yes; continue to Step 1F. 
☐ No; conduct appropriate number of tests. 

IF 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design?  See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 

☐   ☐ Yes; continue to Step 1G. 
☐ No; select appropriate factor of safety. 

1G 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 

☐   ☐ Yes; answer “Yes” to Criteria 1 Result. 
☐ No; answer “No” to Criteria 1 Result. 

 

Criteria 1 
Result 
 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

☐ Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

☐ No; full infiltration is not required. Skip to Part 1 Result.   

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5.  Documentation should 
be included in project geotechnical report. 
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Criteria 2: Geologic/Geotechnical Screening 

2A 

If all questions in Step 2A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 
 

2A-1 
Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

☐ Yes ☐ No 

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

☐ Yes ☐ No 

2A-3 
Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 
 
If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. 
If there are “No” answers continue to Step 2C. 
 

2B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

2B-2 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs.  

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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          2B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition).  Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities.  

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

          2B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

          2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

 

☐ Yes ☐ No 

          2B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report.  

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

☐ Yes ☐ No 
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2C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 
If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result.  

☐ Yes ☐ No 

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 

 

 

 

 

 

 

 

 

 

 

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result 

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only.  

If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration 
design is not required.  

   

☐ Full infiltration Condition 
 

☐ Complete Part 2 
 

 

                                                        
12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase:   

  

Criteria 3 : Infiltration Rate Screening 

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
“urban/unclassified” and corroborated by available site soil data?  
     ☐  Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.  

☐  Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 
Result.  

     ☐  No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.  

3B 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?  

 
☐  Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.  
☐  No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer “No” to Criteria 3 Result.  

Criteria 3 
Result 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP?   

☐ Yes; Continue to Criteria 4. 

☐ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 
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Criteria 4: Geologic/Geotechnical Screening 

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

4A-1 
Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

☐ Yes ☐ No 

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

☐ Yes ☐ No 

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 
 
If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. 
If there are any “No” answers continue to Step 4C. 
 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

4B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011).  
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No 

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report.  

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

☐ Yes ☐ No 

4C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 
If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result.  

☐ Yes ☐ No 
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Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result 

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only.  
 
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any 
volume is considered to be infeasible within the site.   
 
 
 

☐ Partial Infiltration 
Condition 

 

☐ No Infiltration 
Condition 

                                                        
13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 



Aardvark Permeameter Data Analysis
Project Name: Date: 1/31/2018

Project Number: By: BRK
Test Number: Ref. EL (feet, MSL): 246.0

Soil Unit: Bottom EL (feet, MSL): 240.9

Borehole Diameter, d (in.): 8.00
Borehole Depth, H (in): 61.50

Head Height Measured, h (in.): 4.60

Reading
Time Elapsed 

(min)
Water Weight 

Consummed (lbs)
Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 11.340 314.03 62.806
3 5.00 2.345 64.94 12.988
4 5.00 0.230 6.37 1.274
5 5.00 0.010 0.28 0.055
6 10.00 0.010 0.28 0.028
7 10.00 0.005 0.14 0.014
8 10.00 0.005 0.14 0.014
9 10.00 0.035 0.97 0.097

10 10.00 0.220 6.09 0.609
11 5.00 0.095 2.63 0.526
12 5.00 0.095 2.63 0.526
13 5.00 0.120 3.32 0.665
14 5.00 0.115 3.18 0.637
15 5.00 0.115 3.18 0.637

Steady Flow Rate, Q (in3/min): 0.637

Field-Saturated Hydraulic Conductivity (Infiltration Rate)

K sat = 3.14E-04 in/min 0.019 in/hr
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Aardvark Permeameter Data Analysis
Project Name: Date: 1/31/2018

Project Number: By: BRK
Test Number: Ref. EL (feet, MSL): 247.3

Soil Unit: Bottom EL (feet, MSL): 241.4

Borehole Diameter, d (in.): 8.00
Borehole Depth, H (in): 71.00

Head Height Measured, h (in.): 5.00

Reading
Time Elapsed 

(min)
Water Weight 

Consummed (lbs)
Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 9.910 274.43 54.886
3 5.00 0.790 21.88 4.375
4 5.00 0.490 13.57 2.714
5 5.00 0.330 9.14 1.828
6 5.00 0.320 8.86 1.772
7 5.00 0.325 9.00 1.800
8 5.00 0.315 8.72 1.745
9 5.00 0.320 8.86 1.772

10 5.00 0.300 8.31 1.662
11 5.00 0.310 8.58 1.717
12 5.00 0.305 8.45 1.689
13 5.00 0.285 7.89 1.578
14 5.00 0.275 7.62 1.523
15 5.00 0.290 8.03 1.606
16 5.00 0.275 7.62 1.523

Steady Flow Rate, Q (in3/min): 1.565

Field-Saturated Hydraulic Conductivity (Infiltration Rate)

K sat = 2.19E-03 in/min 0.131 in/hr

Seabreeze Farms
G2242-42-01
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Aardvark Permeameter Data Analysis
Project Name: Date: 1/31/2018

Project Number: By: BRK
Test Number: Ref. EL (feet, MSL): 251.0

Soil Unit: Bottom EL (feet, MSL): 240.1

Borehole Diameter, d (in.): 8.00
Borehole Depth, H (in): 131.00

Head Height Measured, h (in.): 4.60

Reading
Time Elapsed 

(min)
Water Weight 

Consummed (lbs)
Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 8.440 233.72 46.745
3 5.00 0.610 16.89 3.378
4 5.00 0.085 2.35 0.471
5 5.00 0.085 2.35 0.471
6 5.00 0.090 2.49 0.498
7 5.00 0.080 2.22 0.443
8 5.00 0.090 2.49 0.498
9 5.00 0.090 2.49 0.498

Steady Flow Rate, Q (in3/min): 0.498

Field-Saturated Hydraulic Conductivity (Infiltration Rate)

K sat = 2.46E-04 in/min 0.015 in/hr

Seabreeze Farms
G2242-42-01

A-3
Torrey Sandstone
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Aardvark Permeameter Data Analysis
Project Name: Date: 1/31/2018

Project Number: By: BRK
Test Number: Ref. EL (feet, MSL): 248.6

Soil Unit: Bottom EL (feet, MSL): 238.0

Borehole Diameter, d (in.): 8.00
Borehole Depth, H (in): 127.00

Head Height Measured, h (in.): 4.40

Reading
Time Elapsed 

(min)
Water Weight 

Consummed (lbs)
Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 7.800 216.00 43.200
3 5.00 0.730 20.22 4.043
4 5.00 0.300 8.31 1.662
5 5.00 0.165 4.57 0.914
6 5.00 0.175 4.85 0.969
7 5.00 0.185 5.12 1.025
8 10.00 0.365 10.11 1.011
9 10.00 0.375 10.38 1.038

10 10.00 0.370 10.25 1.025
Steady Flow Rate, Q (in3/min): 1.025

Field-Saturated Hydraulic Conductivity (Infiltration Rate)

K sat = 5.16E-04 in/min 0.031 in/hr

Seabreeze Farms
G2242-42-01

A-4
Torrey Sandstone
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APPENDIX D 
 

RECOMMENDED GRADING SPECIFICATIONS 
 

FOR 
 

CARMEL VALLEY ASSISTED LIVING 
5720 OLD CARMEL VALLEY ROAD  

SAN DIEGO, CALIFORNIA 
 

PROJECT NO. G2242-42-01 



  GI rev. 07/2015 

RECOMMENDED GRADING SPECIFICATIONS 

1. GENERAL 

1.1 These Recommended Grading Specifications shall be used in conjunction with the 
Geotechnical Report for the project prepared by Geocon. The recommendations contained 
in the text of the Geotechnical Report are a part of the earthwork and grading specifications 
and shall supersede the provisions contained hereinafter in the case of conflict. 

1.2 Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be 
employed for the purpose of observing earthwork procedures and testing the fills for 
substantial conformance with the recommendations of the Geotechnical Report and these 
specifications. The Consultant should provide adequate testing and observation services so 
that they may assess whether, in their opinion, the work was performed in substantial 
conformance with these specifications. It shall be the responsibility of the Contractor to 
assist the Consultant and keep them apprised of work schedules and changes so that 
personnel may be scheduled accordingly. 

1.3 It shall be the sole responsibility of the Contractor to provide adequate equipment and 
methods to accomplish the work in accordance with applicable grading codes or agency 
ordinances, these specifications and the approved grading plans. If, in the opinion of the 
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture 
condition, inadequate compaction, and/or adverse weather result in a quality of work not in 
conformance with these specifications, the Consultant will be empowered to reject the 
work and recommend to the Owner that grading be stopped until the unacceptable 
conditions are corrected. 

2. DEFINITIONS 

2.1 Owner shall refer to the owner of the property or the entity on whose behalf the grading 
work is being performed and who has contracted with the Contractor to have grading 
performed. 

2.2 Contractor shall refer to the Contractor performing the site grading work. 

2.3 Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer 
or consulting firm responsible for preparation of the grading plans, surveying and verifying 
as-graded topography.  

2.4 Consultant shall refer to the soil engineering and engineering geology consulting firm 
retained to provide geotechnical services for the project. 
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2.5 Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, 
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be 
responsible for having qualified representatives on-site to observe and test the Contractor's 
work for conformance with these specifications. 

2.6 Engineering Geologist shall refer to a California licensed Engineering Geologist retained 
by the Owner to provide geologic observations and recommendations during the site 
grading. 

2.7 Geotechnical Report shall refer to a soil report (including all addenda) which may include 
a geologic reconnaissance or geologic investigation that was prepared specifically for the 
development of the project for which these Recommended Grading Specifications are 
intended to apply. 

3. MATERIALS 

3.1 Materials for compacted fill shall consist of any soil excavated from the cut areas or 
imported to the site that, in the opinion of the Consultant, is suitable for use in construction 
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as 
defined below. 

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 
12 inches in maximum dimension and containing at least 40 percent by weight of 
material smaller than ¾ inch in size. 

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than 
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow 
for proper compaction of soil fill around the rock fragments or hard lumps as 
specified in Paragraph 6.2. Oversize rock is defined as material greater than 
12 inches. 

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet 
in maximum dimension and containing little or no fines. Fines are defined as 
material smaller than ¾ inch in maximum dimension. The quantity of fines shall be 
less than approximately 20 percent of the rock fill quantity. 

3.2 Material of a perishable, spongy, or otherwise unsuitable nature as determined by the 
Consultant shall not be used in fills. 

3.3 Materials used for fill, either imported or on-site, shall not contain hazardous materials as 
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9 
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and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall 
not be responsible for the identification or analysis of the potential presence of hazardous 
materials. However, if observations, odors or soil discoloration cause Consultant to suspect 
the presence of hazardous materials, the Consultant may request from the Owner the 
termination of grading operations within the affected area. Prior to resuming grading 
operations, the Owner shall provide a written report to the Consultant indicating that the 
suspected materials are not hazardous as defined by applicable laws and regulations. 

3.4 The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of 
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to 
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil 
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This 
procedure may be utilized provided it is acceptable to the governing agency, Owner and 
Consultant. 

3.5 Samples of soil materials to be used for fill should be tested in the laboratory by the 
Consultant to determine the maximum density, optimum moisture content, and, where 
appropriate, shear strength, expansion, and gradation characteristics of the soil. 

3.6 During grading, soil or groundwater conditions other than those identified in the 
Geotechnical Report may be encountered by the Contractor. The Consultant shall be 
notified immediately to evaluate the significance of the unanticipated condition 

4. CLEARING AND PREPARING AREAS TO BE FILLED 

4.1 Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of 
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made 
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried 
logs and other unsuitable material and shall be performed in areas to be graded. Roots and 
other projections exceeding 1½ inches in diameter shall be removed to a depth of 3 feet 
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to 
provide suitable fill materials. 

4.2 Asphalt pavement material removed during clearing operations should be properly 
disposed at an approved off-site facility or in an acceptable area of the project evaluated by 
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may 
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this 
document.  
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4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or 
porous soils shall be removed to the depth recommended in the Geotechnical Report. The 
depth of removal and compaction should be observed and approved by a representative of 
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth 
of 6 inches and until the surface is free from uneven features that would tend to prevent 
uniform compaction by the equipment to be used. 

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or 
where recommended by the Consultant, the original ground should be benched in 
accordance with the following illustration. 

TYPICAL BENCHING DETAIL 

 

Remove All 
Unsuitable Material 
As Recommended By 
Consultant 

Finish Grade Original Ground 

Finish Slope Surface 

Slope To Be Such That 
Sloughing Or Sliding 
Does Not Occur Varies 

“B” 
See Note 1 

No Scale 

See Note 2 

1 
2 

 

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit 
complete coverage with the compaction equipment used. The base of the key should 
be graded horizontal, or inclined slightly into the natural slope. 

 (2) The outside of the key should be below the topsoil or unsuitable surficial material 
and at least 2 feet into dense formational material. Where hard rock is exposed in the 
bottom of the key, the depth and configuration of the key may be modified as 
approved by the Consultant. 

 

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture 
conditioned to achieve the proper moisture content, and compacted as recommended in 
Section 6 of these specifications. 
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5. COMPACTION EQUIPMENT 

5.1 Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel 
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of 
acceptable compaction equipment. Equipment shall be of such a design that it will be 
capable of compacting the soil or soil-rock fill to the specified relative compaction at the 
specified moisture content. 

5.2 Compaction of rock fills shall be performed in accordance with Section 6.3. 

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL 

6.1 Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.1.1 Soil fill shall be placed by the Contractor in layers that, when compacted, should 
generally not exceed 8 inches. Each layer shall be spread evenly and shall be 
thoroughly mixed during spreading to obtain uniformity of material and moisture 
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock 
materials greater than 12 inches in maximum dimension shall be placed in 
accordance with Section 6.2 or 6.3 of these specifications. 

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the 
optimum moisture content as determined by ASTM D 1557. 

6.1.3 When the moisture content of soil fill is below that specified by the Consultant, 
water shall be added by the Contractor until the moisture content is in the range 
specified. 

6.1.4 When the moisture content of the soil fill is above the range specified by the 
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by 
the Contractor by blading/mixing, or other satisfactory methods until the moisture 
content is within the range specified. 

6.1.5 After each layer has been placed, mixed, and spread evenly, it shall be thoroughly 
compacted by the Contractor to a relative compaction of at least 90 percent. 
Relative compaction is defined as the ratio (expressed in percent) of the in-place 
dry density of the compacted fill to the maximum laboratory dry density as 
determined in accordance with ASTM D 1557. Compaction shall be continuous 
over the entire area, and compaction equipment shall make sufficient passes so that 
the specified minimum relative compaction has been achieved throughout the 
entire fill. 
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6.1.6 Where practical, soils having an Expansion Index greater than 50 should be placed 
at least 3 feet below finish pad grade and should be compacted at a moisture 
content generally 2 to 4 percent greater than the optimum moisture content for the 
material. 

6.1.7 Properly compacted soil fill shall extend to the design surface of fill slopes. To 
achieve proper compaction, it is recommended that fill slopes be over-built by at 
least 3 feet and then cut to the design grade. This procedure is considered 
preferable to track-walking of slopes, as described in the following paragraph. 

6.1.8 As an alternative to over-building of slopes, slope faces may be back-rolled with a 
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height 
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer 
or similar equipment, such that a dozer track covers all slope surfaces at least 
twice. 

6.2 Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance 
with the following recommendations: 

6.2.1 Rocks larger than 12 inches but less than 4 feet in maximum dimension may be 
incorporated into the compacted soil fill, but shall be limited to the area measured 
15 feet minimum horizontally from the slope face and 5 feet below finish grade or 
3 feet below the deepest utility, whichever is deeper. 

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 
individually placed or placed in windrows. Under certain conditions, rocks or rock 
fragments up to 10 feet in maximum dimension may be placed using similar 
methods. The acceptability of placing rock materials greater than 4 feet in 
maximum dimension shall be evaluated during grading as specific cases arise and 
shall be approved by the Consultant prior to placement. 

6.2.3 For individual placement, sufficient space shall be provided between rocks to allow 
for passage of compaction equipment. 

6.2.4 For windrow placement, the rocks should be placed in trenches excavated in 
properly compacted soil fill. Trenches should be approximately 5 feet wide and 
4 feet deep in maximum dimension. The voids around and beneath rocks should be 
filled with approved granular soil having a Sand Equivalent of 30 or greater and 
should be compacted by flooding. Windrows may also be placed utilizing an 
"open-face" method in lieu of the trench procedure, however, this method should 
first be approved by the Consultant. 
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6.2.5 Windrows should generally be parallel to each other and may be placed either 
parallel to or perpendicular to the face of the slope depending on the site geometry. 
The minimum horizontal spacing for windrows shall be 12 feet center-to-center 
with a 5-foot stagger or offset from lower courses to next overlying course. The 
minimum vertical spacing between windrow courses shall be 2 feet from the top of 
a lower windrow to the bottom of the next higher windrow. 

6.2.6 Rock placement, fill placement and flooding of approved granular soil in the 
windrows should be continuously observed by the Consultant. 

6.3 Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.3.1 The base of the rock fill shall be placed on a sloping surface (minimum slope of 2 
percent). The surface shall slope toward suitable subdrainage outlet facilities. The 
rock fills shall be provided with subdrains during construction so that a hydrostatic 
pressure buildup does not develop. The subdrains shall be permanently connected 
to controlled drainage facilities to control post-construction infiltration of water. 

6.3.2 Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock 
trucks traversing previously placed lifts and dumping at the edge of the currently 
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the 
rock. The rock fill shall be watered heavily during placement. Watering shall 
consist of water trucks traversing in front of the current rock lift face and spraying 
water continuously during rock placement. Compaction equipment with 
compactive energy comparable to or greater than that of a 20-ton steel vibratory 
roller or other compaction equipment providing suitable energy to achieve the 
required compaction or deflection as recommended in Paragraph 6.3.3 shall be 
utilized. The number of passes to be made should be determined as described in 
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional 
rock fill lifts will be permitted over the soil fill. 

6.3.3 Plate bearing tests, in accordance with ASTM D 1196, may be performed in both 
the compacted soil fill and in the rock fill to aid in determining the required 
minimum number of passes of the compaction equipment. If performed, a 
minimum of three plate bearing tests should be performed in the properly 
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing 
tests shall then be performed on areas of rock fill having two passes, four passes 
and six passes of the compaction equipment, respectively. The number of passes 
required for the rock fill shall be determined by comparing the results of the plate 
bearing tests for the soil fill and the rock fill and by evaluating the deflection 
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variation with number of passes. The required number of passes of the compaction 
equipment will be performed as necessary until the plate bearing deflections are 
equal to or less than that determined for the properly compacted soil fill. In no case 
will the required number of passes be less than two. 

6.3.4 A representative of the Consultant should be present during rock fill operations to 
observe that the minimum number of “passes” have been obtained, that water is 
being properly applied and that specified procedures are being followed. The actual 
number of plate bearing tests will be determined by the Consultant during grading.  

6.3.5 Test pits shall be excavated by the Contractor so that the Consultant can state that, 
in their opinion, sufficient water is present and that voids between large rocks are 
properly filled with smaller rock material. In-place density testing will not be 
required in the rock fills. 

6.3.6 To reduce the potential for “piping” of fines into the rock fill from overlying soil 
fill material, a 2-foot layer of graded filter material shall be placed above the 
uppermost lift of rock fill. The need to place graded filter material below the rock 
should be determined by the Consultant prior to commencing grading. The 
gradation of the graded filter material will be determined at the time the rock fill is 
being excavated. Materials typical of the rock fill should be submitted to the 
Consultant in a timely manner, to allow design of the graded filter prior to the 
commencement of rock fill placement. 

6.3.7 Rock fill placement should be continuously observed during placement by the 
Consultant. 

7. SUBDRAINS 

7.1 The geologic units on the site may have permeability characteristics and/or fracture 
systems that could be susceptible under certain conditions to seepage. The use of canyon 
subdrains may be necessary to mitigate the potential for adverse impacts associated with 
seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of 
existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500 
feet in length should use 6-inch-diameter pipes.  
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TYPICAL CANYON DRAIN DETAIL 

 
7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.  
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TYPICAL STABILITY FILL DETAIL 

 

7.3 The actual subdrain locations will be evaluated in the field during the remedial grading 
operations. Additional drains may be necessary depending on the conditions observed and 
the requirements of the local regulatory agencies. Appropriate subdrain outlets should be 
evaluated prior to finalizing 40-scale grading plans. 

7.4 Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to 
mitigate the potential for buildup of water from construction or landscape irrigation. The 
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric. 
Rock fill drains should be constructed using the same requirements as canyon subdrains. 
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7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during 
future development should consist of non-perforated drainpipe. At the non-perforated/ 
perforated interface, a seepage cutoff wall should be constructed on the downslope side of 
the pipe. 

TYPICAL CUT OFF WALL DETAIL 

 

7.6 Subdrains that discharge into a natural drainage course or open space area should be 
provided with a permanent headwall structure. 
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TYPICAL HEADWALL DETAIL 

 
7.7 The final grading plans should show the location of the proposed subdrains. After 

completion of remedial excavations and subdrain installation, the project civil engineer 
should survey the drain locations and prepare an “as-built” map showing the drain 
locations. The final outlet and connection locations should be determined during grading 
operations. Subdrains that will be extended on adjacent projects after grading can be placed 
on formational material and a vertical riser should be placed at the end of the subdrain. The 
grading contractor should consider videoing the subdrains shortly after burial to check 
proper installation and functionality. The contractor is responsible for the performance of 
the drains. 
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8. OBSERVATION AND TESTING 

8.1 The Consultant shall be the Owner’s representative to observe and perform tests during 
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in 
vertical elevation of soil or soil-rock fill should be placed without at least one field density 
test being performed within that interval. In addition, a minimum of one field density test 
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and 
compacted. 

8.2 The Consultant should perform a sufficient distribution of field density tests of the 
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill 
material is compacted as specified. Density tests shall be performed in the compacted 
materials below any disturbed surface. When these tests indicate that the density of any 
layer of fill or portion thereof is below that specified, the particular layer or areas 
represented by the test shall be reworked until the specified density has been achieved. 

8.3 During placement of rock fill, the Consultant should observe that the minimum number of 
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant 
should request the excavation of observation pits and may perform plate bearing tests on 
the placed rock fills. The observation pits will be excavated to provide a basis for 
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 
has been applied to the material. When observations indicate that a layer of rock fill or any 
portion thereof is below that specified, the affected layer or area shall be reworked until the 
rock fill has been adequately seated and sufficient moisture applied. 

8.4 A settlement monitoring program designed by the Consultant may be conducted in areas of 
rock fill placement. The specific design of the monitoring program shall be as 
recommended in the Conclusions and Recommendations section of the project 
Geotechnical Report or in the final report of testing and observation services performed 
during grading. 

8.5 We should observe the placement of subdrains, to check that the drainage devices have 
been placed and constructed in substantial conformance with project specifications. 

8.6 Testing procedures shall conform to the following Standards as appropriate: 

8.6.1 Soil and Soil-Rock Fills: 

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the 
Sand-Cone Method. 
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8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth). 

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density 
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound 
Hammer and 18-Inch Drop. 

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test. 

9. PROTECTION OF WORK 

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 
positive drainage and prevent ponding of water. Drainage of surface water shall be 
controlled to avoid damage to adjoining properties or to finished work on the site. The 
Contractor shall take remedial measures to prevent erosion of freshly graded areas until 
such time as permanent drainage and erosion control features have been installed. Areas 
subjected to erosion or sedimentation shall be properly prepared in accordance with the 
Specifications prior to placing additional fill or structures. 

9.2 After completion of grading as observed and tested by the Consultant, no further 
excavation or filling shall be conducted except in conjunction with the services of the 
Consultant. 

10. CERTIFICATIONS AND FINAL REPORTS 

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of 
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot 
horizontally of the positions shown on the grading plans. After installation of a section of 
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan 
of the subdrain location. The project Civil Engineer should verify the proper outlet for the 
subdrains and the Contractor should ensure that the drain system is free of obstructions. 

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 
satisfactory to the appropriate governing or accepting agencies. The as-graded report 
should be prepared and signed by a California licensed Civil Engineer experienced in 
geotechnical engineering and by a California Certified Engineering Geologist, indicating 
that the geotechnical aspects of the grading were performed in substantial conformance 
with the Specifications or approved changes to the Specifications.  
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GREENHOUSE GAS STUDY 

 
1.0 INTRODUCTION 

This report is an analysis of the potential greenhouse gas impacts associated with the proposed 

Seabreeze Senior Living project located on an approximately 9.0‐acre site located at 5720 Old 
Carmel Valley Road generally west of Sandown Way and north of Rider Place. The site is 
located in Neighborhood 4 of the North City West Carmel Del Mar Neighborhoods 4, 5, & 6 

Precise Plan of Carmel Valley.  The report has been prepared by Birdseye Planning Group 

under contract to KLR Planning, at the request of the City of San Diego to support the 

discretionary review process. This study analyzes the potential for temporary greenhouse gas 

impacts associated with construction and long‐term greenhouse gas impacts associated with 

operation of the proposed project.  
 
1.1 PROJECT DESCRIPTION 

The Seabreeze Senior Living project involves demolition of the existing equestrian facility and 

construction of a 128‐unit senior residential care facility. The approximately 9.0‐acre project site 

is located at 5720 Old Carmel Valley Road generally west of Sandown Way and north of Rider 

Place. Single‐family and multi‐family residential development is located to the east and south of 

the project site. An equestrian trail parallels the property off‐site to the west. Cathedral Catholic 

High School is located to the north. The project site is currently developed with an equestrian 

facility, which includes barns, garages, arenas, 80 barn stalls for boarding, pastures, a 

hotwalker, and associated riding paths, outbuildings, and facilities (see Figure 1). 

 

The proposed project involves demolition of the existing equestrian facility and construction of 

a 128‐unit senior residential care facility. A two‐story main building would be located in the 

northern portion of the project site and would be approximately 110,263 square feet in size, 

providing 104 assisted living units and 14 assisted living memory care units. Five single‐story 

duplex casitas would be located in the southern portion of the project site, totaling 

approximately 11,607 square feet. Each duplex would include two two‐bedroom units. 

Residential amenities would include a dining area, a large central open courtyard with 

additional outdoor courtyards on the perimeter of the building, scenic overlooks, internal 

walking trails, and connections to the off‐site regional trail. Access to the project site would 

remain via an improved full‐width paved private drive off Old Carmel Valley Road, as it exists 

today, with the addition of sidewalk from Old Carmel Valley Road to the buildings.   

(see Figure 2). 

 

The Project proposes to provide a private shuttle service for residents. It is anticipated that a 14‐

passenger van would serve the Project and would operate primarily during daytime hours  



Figure 1—Vicinity Map 
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(generally between 9:00 AM and 5:00 PM) with service provided outside that period for special 

events, as needed. The shuttle service would include regularly scheduled outings to 

local/regional events and activities such as concerts, sporting events, shopping, festivals, and 

church services. Shuttle arrangements can also be made for grocery shopping, doctor’s visits, or 

other individual errands and activities.  

 

The project site is in the Carmel Valley Community Plan Area. The majority of the site is zoned 

AR‐1‐1. The driveway to the development area is in the adjacent CVPD‐SF2 zone and a small 

area in the southern portion is located in the CVPD – Open Space zone.  The project site is 

currently identified as RA – Recreational Area Equestrian Facility – in the Carmel Del Mar 

Neighborhood 4, 5 & 6 Precise Plan. The AR‐1‐1 zone applies to lands that are in agricultural 

use or that are undeveloped. The purpose of the AR zone is to accommodate a wide range of 

agricultural uses while also permitting a range of other uses, including senior living, 

institutional uses such as schools, universities, hospitals, religious institutions and residential, 

but at low intensities of development. Residential care facilities for seven or more persons are 

allowed in the AR‐1‐1 zone with application and approval of a Conditional Use Permit.   

  

The proposed Seabreeze Senior Living project is consistent with the underlying AR‐1‐1 zoning 

and requires a Conditional Use Permit to allow for a residential care facility.  A Site 

Development Permit would be required due to the presence of adjacent off‐site 

Environmentally Sensitive Lands (steep slopes and biological resources). The project will also 

require an Amendment to the Carmel Valley Community Plan and North City West Carmel Del 

Mar Neighborhoods 4, 5 & 6 Precise Plan to change the existing land use designation from RA – 

Recreational Area Equestrian Facility to Senior Living Facility. Because the Precise Plan is a 

subchapter of the Carmel Valley Community Plan, the Precise Plan will be processed as a 

Community Plan Amendment and as a General Plan Amendment, as the Community Plan is an 

integrated element of the General Plan.  

 

It is anticipated that the proposed project would begin construction in mid‐ to late 2019 and be 

completed by late 2020.  

 

1.2 GREENHOUSE GAS ANALYSIS OVERVIEW 

To evaluate the potential for the project to result in a significant GHG impact, the City of San 

Diego Significance Determination Thresholds were used. A project’s significance as evaluated 

by consistency with the Climate Action Plan (CAP) and is generally evaluated in three steps: (1) 

consistency with existing land use; (2) consistency with CAP strategies; and (3) consistency with 

the City of Villages strategy, the Mobility Element, pedestrian improvements, the Bicycle 

Master Plan, and transit‐oriented development in a Transit Priority Area.   

 

Step 1 consists of an evaluation to determine the project’s consistency with the existing 

Community Plan land use designations, and zoning designations for the site. If the project  
would be consistent with an existing Community Plan and zoning designations for the site, or if 
the project can demonstrate consistency with existing land uses by comparing GHG emissions 
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generated by the proposed project with those that would be generated under existing land use 
designations, then the answer to Step 1 would be “yes.”  As discussed, an Amendment to the 

Carmel Valley Community Plan and North City West Carmel Del Mar Neighborhoods 4, 5 & 6 

Precise Plan is needed to change the existing land use designation from RA – Recreational Area 

Equestrian Facility to Senior Living Facility. The project site zoned AR‐1‐1. No rezone is 

required. Because the Precise Plan is a subchapter of the Carmel Valley Community Plan, the 

Precise Plan will be processed as a Community Plan Amendment and as a General Plan 

Amendment, as the Community Plan is an integrated element of the General Plan.  To 

determine if the proposed project would result in greater or less GHG emissions than what  

could occur under build out of the project site, this analysis evaluates expansion of the existing 
equestrian facility to a square footage consistent with the existing land use and zone. In this 
manner, buildout of the proposed project has been evaluated to analyze the potential for the 
project to generate GHG emissions in excess of those calculated in the City’s CAP. If emissions 
associated with the proposed project are estimated to be equal to or less that build out of the site 
assuming a similar square footage as proposed for the project, then the proposed project is 
considered to be consistent with the CAP. 
 

A consistency analysis pursuant to Step 2 of the CAP is provided in Section 6.2.  Step 3 of the 

CAP is not applicable to the proposed project because the project site is not located within a 

TPA.  

 
Buildout of the Existing Land Use and Zoning Designations  

The project site is in the Carmel Valley Community Plan Area and is zoned AR‐1‐1. It is also 

designated RA – Recreational Area Equestrian Facility in Neighborhood 4 of the North City 

West Carmel Del Mar Neighborhoods 4, 5, & 6 Precise Plan of Carmel Valley. The specific 

square footage is estimated to be approximately 39,204 square feet, or 10% of the 9.0‐acre site. 

For modeling purposes, it was assumed that a new equestrian arena and associated 

administrative uses could be expanded to accommodate larger scale equestrian events based on 

limitations of the AR‐1‐1 zone.  The total square footage would be approximately 14,500 square 

feet greater than what is currently developed on the project site or 53,704 square feet of 

equestrian uses.  

 

Buildout of the Proposed Project  

A Conditional Use Permit is required for the proposed project as well as an Amendment to the 

Carmel Valley Community Plan and North City West Carmel Del Mar Neighborhoods 4, 5 & 6 

Precise Plan to change the existing land use designation from RA – Recreational Area 

Equestrian Facility to Senior Living Facility. Because the Precise Plan is a subchapter of the 

Carmel Valley Community Plan, the Precise Plan will be processed as a Community Plan 

Amendment and as a General Plan Amendment, as the Community Plan is an integrated 

element of the General Plan. The project also requires a Site Development Permit (SDP) because 

Environmentally Sensitive Lands (ESL) occur on the project site (i.e., biologically resources and 

steep slopes). 
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As referenced, the project would be consistent with the AR‐1‐1 zone assumed approval of a 

Conditional Use Permit.  With the above referenced entitlements, the proposed project would 

demolish the existing equestrian facility and construct a 128‐unit senior residential care facility. 

A two‐story main building would be located in the northern portion of the project site and 

would be approximately 110,263 square feet in size, providing 104 assisted living units and 14 

assisted living memory care units. Five single‐story duplex casitas would be located in the 

southern portion of the project site, totaling approximately 11,607 square feet. Each duplex 

would include two two‐bedroom units. Residential amenities would include a dining area, a 

large central open courtyard with additional outdoor courtyards on the perimeter of the 

building, scenic overlooks, internal walking trails, and connections to the off‐site regional trail. 

Access to the project site would remain via an improved full‐width paved drive off Old Carmel 

Valley Road. 

 

2.0 ENVIRONMENTAL SETTING  

2.1 CLIMATE CHANGE OVERVIEW   

Climate change refers to any significant change in measures of climate, such as temperature, 

precipitation, or wind patterns that last for an extended period of time. The earth’s temperature 

depends on the balance between energy entering and leaving the planet’s system. Many factors, 

both natural and human, can cause changes in earth’s energy balance, including variations in 

the sun’s energy that reaches Earth, changes in the reflectivity of Earth’s atmosphere and 

surface, and changes in the greenhouse effect, which affects the amount of heat retained by 

earth’s atmosphere (EPA 2017a).  

 

The greenhouse effect is the trapping and buildup of heat in the atmosphere (troposphere) near 

the earth’s surface. The greenhouse effect traps heat in the troposphere through a threefold 

process as follows: short‐wave radiation emitted by the sun is absorbed by the earth, the earth 

emits a portion of this energy in the form of long‐wave radiation, and GHGs in the upper 

atmosphere absorb this long‐wave radiation and emit it into space and toward earth. The 

greenhouse effect is a natural process that contributes to regulating the earth’s temperature. 

Human activities that emit additional GHGs to the atmosphere increase the amount of infrared 

radiation absorbed before escaping into space; thus, enhancing the greenhouse effect and 

causing the earth’s surface temperature to rise.  

 

The scientific record of the earth’s climate shows that the climate system varies naturally over a 

wide range of time scales, and that in general, climate changes prior to the Industrial Revolution 

in the 1700s can be explained by natural causes, such as changes in solar energy, volcanic 

eruptions, and natural changes in GHG concentrations. However, recent climate changes, 

specifically the warming observed over the past century, cannot be explained by natural causes 

alone. Rather, human activity may have been the dominant cause of warming since the mid‐

twentieth century and are thought to be a significant driver of observed climate change (IPCC 

2013; EPA 2017a). Human influence on the climate system is evident from the increasing GHG 

concentrations in the atmosphere, positive radiative forcing, observed warming and improved 
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understanding of the climate system (IPCC 2014). The atmospheric concentrations of GHGs 

have increased primarily from fossil fuel emissions and secondarily from emissions associated 

with land use changes (IPCC 2014). Continued emissions of GHGs may cause further warming 

and changes in all components of the climate system.  
 
2.2 GREENHOUSE GASES  

A GHG is any gas that absorbs infrared radiation in the atmosphere. GHGs include but are not 

limited to carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), ozone (O3), water vapor, 

hydrofluorocarbons (HFCs), hydrochlorofluorocarbons (HCFCs), perfluorocarbons (PFCs), and 

sulfur hexafluoride (SF6).1 Some GHGs, such as CO2, CH4, and N2O, occur naturally and are 

emitted to the atmosphere through natural processes and human activities. Of these gases, CO2 

and CH4 are most associated with human activities. Manufactured GHGs, which have a greater 

heat absorption potential than CO2, include fluorinated gases, such as HFCs, HCFCs, PFCs, and 

SF6, which are associated with certain industrial products and processes. A summary of the 

most common GHGs and their sources is included in the following text.2  

Carbon Dioxide. CO2 is a naturally occurring gas that is also a by‐product of human activities 

and is the principal anthropogenic (human‐caused) GHG that affects the earth’s radiative 

balance. Natural sources of CO2 include respiration of bacteria, plants, animals, and fungus; 

evaporation from oceans; volcanic out‐gassing; and decomposition of dead organic matter. 

Human activities that generate CO2 are from the combustion of fuels such as coal, oil, natural 

gas, and wood and changes in land use.  

Methane. CH4 is produced through both natural and human activities. CH4 is a flammable gas 

and is the main component of natural gas. CH4 is produced through anaerobic (without 

oxygen) decomposition of waste in landfills, flooded rice fields, animal digestion, 

decomposition of animal wastes, production and distribution of natural gas and petroleum, coal 

production, and incomplete fossil fuel combustion.  

Nitrous Oxide. N2O is produced through natural and human activities, primarily through 

agricultural activities and natural biological processes, although fuel burning and other 

processes also create N2O. Sources of N2O include soil cultivation practices (microbial 

processes in soil and water), especially the use of commercial and organic fertilizers and 

manure management; industrial processes (such as in nitric acid production, nylon production, 

and fossil‐fuel‐fired power plants); vehicle emissions; and use of N2O as a propellant (such as in 

rockets, race cars, and aerosol sprays).  

                                                 
1 California Health and Safety Code, Section 38505, identifies the following seven GHGs that the California Air 

Resources Board (CARB) is responsible for monitoring and regulating to reduce emissions: CO2, CH4, N2O, SF6, 
HFCs, PFCs, and NF3.  

2 The descriptions of GHGs are summarized from the Second Assessment Report from the Intergovernmental  
Panel on Climate Change (IPCC) (1995), the IPCC’s Fourth Assessment Report (2007), the Glossary of Terms 
Used in GHG Inventories from the California Air Resources Board (CARB) (2015), and the Glossary of Climate 
Change Terms from the U.S. Environmental Protection Agency (EPA) (2016b).  
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Fluorinated Gases. Fluorinated gases (also referred to as F‐gases) are synthetic, powerful GHGs 

emitted from many industrial processes. Fluorinated gases are commonly used as substitutes 

for stratospheric O3‐depleting substances (e.g., CFCs, HCFCs, and halons). The most prevalent 

fluorinated gases include the following:  

• Hydrofluorocarbons. HFCs are compounds containing only hydrogen, fluorine, and 

carbon atoms. HFCs are synthetic chemicals used as alternatives to O3‐depleting 

substances in serving many industrial, commercial, and personal needs. HFCs are 

emitted as by‐products of industrial processes and are used in manufacturing.   

 

• Perfluorocarbons. PFCs are a group of human‐made chemicals composed of carbon and 

fluorine only. These chemicals were introduced as alternatives, with HFCs, to the 

O3depleting substances. The two main sources of PFCs are primary aluminum 

production and semiconductor manufacturing. Because PFCs have stable molecular 

structures and do not break down through the chemical processes in the lower 

atmosphere, these chemicals have long lifetimes, ranging between 10,000 and 50,000 

years.  

 

• Sulfur Hexafluoride. SF6 is a colorless gas soluble in alcohol and ether and slightly 

soluble in water. SF6 is used for insulation in electric power transmission and 

distribution equipment, semiconductor manufacturing, the magnesium industry, and as 

a tracer gas for leak detection.  

 

• Nitrogen Trifluoride. NF3 is used in the manufacture of a variety of electronics, 

including semiconductors and flat panel displays.   

 

Chlorofluorocarbons. CFCs are synthetic chemicals that have been used as cleaning solvents, 

refrigerants, and aerosol propellants. CFCs are chemically unreactive in the lower atmosphere 

(troposphere), and the production of CFCs was prohibited in 1987 due to the chemical 

destruction of stratospheric O3.  

Hydrochlorofluorocarbons. HCFCs are a large group of compounds whose structure is very 

close to that of CFCs—containing hydrogen, fluorine, chlorine, and carbon atoms—but includes 

one or more hydrogen atoms. Like HFCs, HCFCs are used in refrigerants and propellants. 

HCFCs were also used in place of CFCs for some applications; however, their use in general is 

being phased out.   

Black Carbon. Black carbon is a component of fine particulate matter, which has been identified 

as a leading environmental risk factor for premature death. It is produced from the incomplete 

combustion of fossil fuels and biomass burning, particularly from older diesel engines and 

forest fires. Black carbon warms the atmosphere by absorbing solar radiation, influences cloud 

formation, and darkens the surface of snow and ice, which accelerates heat absorption and 

melting. Black carbon is a short‐lived species that varies spatially, which makes it difficult to 

quantify its global warming potential (GWP). Diesel particulate matter emissions are a major 

source of black carbon and are toxic air contaminants that have been regulated and controlled in 



Seabreeze Senior Living Facility Project 
Greenhouse Gas Study  
 
 

KLR Planning 
  9

California for several decades to protect public health. In relation to declining diesel particulate 

matter from the regulations of the California Air Resources Board (CARB) pertaining to diesel 

engines, diesel fuels, and burning activities, CARB estimates that annual black carbon emissions 

in California have reduced by 70% between 1990 and 2010, with 95% control expected by 2020 

(CARB 2014).   

Water Vapor. The primary source of water vapor is evaporation from the ocean, with additional 

vapor generated by sublimation (change from solid to gas) from ice and snow, evaporation 

from other water bodies, and transpiration from plant leaves. Water vapor is the most 

important, abundant, and variable GHG in the atmosphere.   

Ozone. Tropospheric O3, which is created by photochemical reactions involving gases from 

both natural sources and human activities, acts as a GHG. Stratospheric O3, which is created by 

the interaction between solar ultraviolet radiation and molecular oxygen, plays a decisive role 

in the stratospheric radiative balance. Depletion of stratospheric O3 resulting from chemical 

reactions that may be enhanced by climate change results in an increased ground‐level flux of 

ultraviolet‐B radiation.   

Aerosols. Aerosols are suspensions of particulate matter in a gas emitted into the air through 

burning biomass (plant material) and fossil fuels. Aerosols can warm the atmosphere by 

absorbing and emitting heat and can cool the atmosphere by reflecting light.  

3.0 POTENTIAL EFFECTS OF CLIMATE CHANGE  

Globally, climate change has the potential to affect numerous environmental resources through 

uncertain impacts related to future air temperatures and precipitation patterns. The 2014 IPCC 

Synthesis Report indicated that warming of the climate system is unequivocal, and that many of 

the observed changes since the 1950s are unprecedented. Signs that global climate change has 

occurred include warming of the atmosphere and ocean, diminished amounts of snow and ice, 

and rising sea levels (IPCC 2014).  

 

In California, climate change impacts have the potential to affect sea‐level rise, agriculture, 

snowpack and water supply, forestry, wildfire risk, public health, and electricity demand and 

supply (CCCC 2006). The primary effect of global climate change has been a 0.2°C (0.36°F) rise 

in average global tropospheric temperature per decade, determined from meteorological 

measurements worldwide between 1990 and 2005. Scientific modeling predicts that continued 

emissions of GHGs at or above current rates would induce more extreme climate changes 

during the twenty‐first century than were observed during the twentieth century. A warming of 

about 0.2°C per decade is projected.   

 

An increase in annual average temperature is a reasonably foreseeable effect of climate change. 

In California, statewide average temperatures increased by about 1.7°F from 1895 to 2011, and 

warming was observed to be greatest in the Sierra Nevada Region of California (CCCC 2012). 

By 2050, California is projected to warm by approximately 2.7°F above 2000 averages, a 
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threefold increase in the rate of warming over the last century. By 2100, average temperatures 

could increase by 4.1°F to 8.6°F, depending on emissions levels.  

 

Model projections for precipitation over California continue to show the Mediterranean pattern 

of wet winters and dry summers with seasonal, year‐to‐year, and decade‐to‐decade variability. 

However, climate models indicate a shift toward drier conditions by the mid‐to‐late twenty‐first 

century in Central California, and most notably in Southern California. By the late century, all 

projections show drying, and half of them suggest that 30‐year average precipitation will 

decline by more than 10% below the historical average (CCCC 2012).   

 

4.0 REGULATORY SETTING  

4.1 FEDERAL   

Massachusetts v. EPA. In Massachusetts v. EPA (April 2007), the U.S. Supreme Court directed 

the EPA administrator to determine whether GHG emissions from new motor vehicles cause or 

contribute to air pollution that may reasonably be anticipated to endanger public health or 

welfare, or the science is too uncertain to make a reasoned decision. In December 2009, the 

administrator signed a final rule with the following two distinct findings regarding GHGs 

under Section 202(a) of the federal Clean Air Act:   

 

• The administrator found that elevated concentrations of GHGs—CO2, CH4, N2O, HFCs, 

PFCs, and SF6—in the atmosphere threaten the public health and welfare of current and 

future generations. This is the “endangerment finding.”   

• The administrator further found the combined emissions of GHGs—CO2, CH4, N2O, and 

HFCs—from new motor vehicles and new motor vehicle engines contribute to the GHG 

air pollution that endangers public health and welfare. This is the “cause or contribute 

finding.”  

 

These two findings were necessary to establish the foundation for regulation of GHGs from new 

motor vehicles as air pollutants under the Clean Air Act.  

 

Energy Independence and Security Act. The Energy Independence and Security Act of 2007 

(December 2007), among other key measures, would do the following, which would aid in the 

reduction of national GHG emissions (HR 6):   

 

• Increase  the supply of alternative  fuel sources by setting a mandatory Renewable Fuel 

Standard requiring fuel producers to use at least 36 billion gallons of biofuel in 2022.  

• Set a target of 35 miles per gallon for the combined fleet of cars and light trucks by model 

year 2020 and direct  the National Highway Traffic Safety Administration  (NHTSA)  to 

establish  a  fuel  economy  program  for medium‐  and  heavy‐duty  trucks  and  create  a 

separate fuel economy standard for work trucks.  
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• Prescribe  or  revise  standards  affecting  regional  efficiency  for  heating  and  cooling 

products and procedures  for new or amended standards, energy conservation, energy 

efficiency labeling for consumer electronic products, residential boiler efficiency, electric 

motor efficiency, and home appliances.  

Federal Vehicle Standards. In response to the U.S. Supreme Court ruling discussed above, the 

Bush Administration issued Executive Order (EO) 13432 in 2007 directing the EPA, the U.S. 

Department of Transportation, and the U.S. Department of Energy to establish regulations that 

reduce GHG emissions from motor vehicles, non‐road vehicles, and non‐road engines by 2008. 

In 2009, the NHTSA issued a final rule regulating fuel efficiency and GHG emissions from cars 

and light‐duty trucks for Model Year 2011, and in 2010, the EPA and NHTSA issued a final rule 

regulating cars and light‐duty trucks for Model Years 2012–2016.  

 

In 2010, President Obama issued a memorandum directing the U.S. Department of 

Transportation, U.S. Department of Energy, EPA, and NHTSA to establish additional standards 

regarding fuel efficiency and GHG reduction, clean fuels, and advanced vehicle infrastructure. 

In response to this directive, EPA and NHTSA proposed stringent, coordinated federal GHG 

and fuel economy standards for light‐duty vehicles for Model Years 2017–2025. The proposed 

standards projected to achieve 163 grams/mile of CO2 in Model Year 2025 on an average 

industry fleet‐wide basis, which is equivalent to 54.5 miles per gallon if this level were achieved 

solely through fuel efficiency. The final rule was adopted in 2012 for Model Years 2017–2021, 

and NHTSA intends to set standards for Model Years 2022–2025 in a future rulemaking.  

In addition to these regulations applicable to cars and light‐duty trucks, in 2011, EPA and 

NHTSA announced fuel economy and GHG standards for medium‐ and heavy‐duty trucks for 

Model Years 2014–2018. The standards for CO2 emissions and fuel consumption are tailored to 

three main vehicle categories: combination tractors, heavy‐duty pickup trucks and vans, and 

vocational vehicles. According to the EPA, this regulatory program will reduce GHG emissions 

and fuel consumption for the affected vehicles by 6%–23% over the 2010 baselines.  

 

In August 2016, EPA and NHTSA announced the adoption of the phase two program related to 

the fuel economy and GHG standards for medium‐ and heavy‐duty trucks. The phase two 

program will apply to Model Year 2018–2027 vehicles for certain trailers, and Model Years 

2021–2027 for semitrucks, large pickup trucks, vans, and all types and sizes of buses and work 

trucks. The final standards are expected to lower CO2 emissions by approximately 1.1 billion 

MT and reduce oil consumption by up to two billion barrels over the lifetime of the vehicles 

sold under the program (EPA and NHTSA 2016).  

 

Clean Power Plan and New Source Performance Standards for Electric Generating Units. In 
October 2015, EPA published a final rule (effective December 2015) establishing the Carbon 
Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units 
(80 FR 64510–64660), also known as the Clean Power Plan. These guidelines prescribe how 
states must develop plans to reduce GHG emissions from existing fossil-fuel-fired electric 
generating units. The guidelines establish CO2 emission performance rates representing the best 
system of emission reduction for the following two subcategories of existing fossil-fuel-fired 
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electric generating units: (1) fossil-fuel-fired electric utility steam-generating units and (2) 
stationary combustion turbines. Concurrently, the EPA published a final rule in October 2015 
establishing Standards of Performance for Greenhouse Gas Emissions from New, Modified, and 
Reconstructed Stationary Sources: Electric Utility Generating Units (80 FR 64661–65120). The 
rule prescribes CO2 emission standards for newly constructed, modified, and reconstructed 
affected fossil-fuel-fired electric utility generating units. Implementation of the Clean Power 
Plan has been stayed by the U.S. Supreme Court pending resolution of several lawsuits; 
additionally, President Trump has called upon the EPA to review the Clean Power Plan.  
 

4.2 STATE   

The statewide GHG emissions regulatory framework is summarized below by category: state 

climate change targets, building energy, renewable energy and energy procurement, mobile 

sources, solid waste, water, and other state regulations and goals. The following text describes 

EOs, legislation, regulations, and other plans and policies that would directly or indirectly 

reduce GHG emissions or address climate change issues.  

 

State Climate Change Targets  

Executive Order S‐3‐05. EO S‐3‐05 (June 2005) established the following statewide goals: GHG 

emissions should be reduced to 2000 levels by 2010, 1990 levels by 2020, and 80% below 1990 

levels by 2050.   

 

Assembly Bill 32 and CARB’s Scoping Plan. To further the goals established in EO S‐3‐05, the 

Legislature passed Assembly Bill (AB) 32, the California Global Warming Solutions Act of 2006. 

AB 32 requires California to reduce its GHG emissions to 1990 levels by 2020. Under AB 32, 

CARB is responsible for and is recognized as having the expertise to carry out and develop the 

programs and requirements necessary to achieve the GHG emissions reduction mandate of AB 

32. Under AB 32, CARB must adopt regulations requiring the reporting and verification of 

statewide GHG emissions from specified sources. This program is used to monitor and enforce 

compliance with established standards. CARB also is required to adopt rules and regulations to 

achieve the maximum technologically feasible and cost‐effective GHG emission reductions. AB 

32 authorized CARB to adopt market‐based compliance mechanisms to meet the specified 

requirements. Finally, CARB is ultimately responsible for monitoring compliance and enforcing 

any rule, regulation, order, emission limitation, emission reduction measure, or market‐based 

compliance mechanism adopted.   

 

In 2007, CARB approved a limit on the statewide GHG emissions level for year 2020 consistent 

with the determined 1990 baseline (427 MMT CO2E). CARB’s adoption of this limit is in 

accordance with Health and Safety Code, Section 38550.   

 

Further, in 2008, CARB adopted the Scoping Plan in accordance with Health and Safety Code, 

Section 38561. The Scoping Plan establishes an overall framework for the measures that will be 

adopted to reduce California’s GHG emissions for various emission sources/sectors to 1990 
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levels by 2020. The Scoping Plan evaluates opportunities for sector‐specific reductions, 

integrates all CARB and Climate Action Team early actions and additional GHG reduction 

features by both entities, identifies additional measures to be pursued as regulations, and 

outlines the role of a cap‐and‐trade program. The key elements of the Scoping Plan include the 

following (CARB 2008):  

 

1. Expanding and strengthening existing energy efficiency programs, as well as building 

and appliance standards;  

2. Achieving a statewide renewable energy mix of 33%;  

3. Developing a California cap‐and‐trade program  that  links with other Western Climate 

Initiative  partner  programs  to  create  a  regional  market  system  and  caps  sources 

contributing 85% of California’s GHG emissions;  

4. Establishing  targets  for  transportation‐related GHG  emissions  for  regions  throughout 

California, and pursuing policies and incentives to achieve those targets;  

5. Adopting  and  implementing measures  pursuant  to  existing  state  laws  and  policies, 

including  California’s  clean  car  standards,  goods movement measures,  and  the  Low 

Carbon Fuel Standard; and  

6. Creating targeted fees, including a public goods charge on water use, fees on high GWP 

gases, and a  fee  to  fund  the administrative costs of  the State of California’s  long‐term 

commitment to AB 32 implementation.  

 

In the Scoping Plan (CARB 2008), CARB determined that achieving the 1990 emissions level in 

2020 would require a reduction in GHG emissions of approximately 28.5% from the otherwise 

projected 2020 emissions level (i.e., those emissions that would occur in 2020) absent GHG 

reducing laws and regulations (referred to as Business‐As‐Usual (BAU)). To calculate this 

percentage reduction, CARB assumed that all new electricity generation would be supplied by 

natural gas plants, no further regulatory action would impact vehicle fuel efficiency, and 

building energy efficiency codes would be held at 2005 standards.  

 

In the 2011 Final Supplement to the AB 32 Scoping Plan Functional Equivalent Document 

(CARB 2011a), CARB revised its estimates of the projected 2020 emissions level in light of the 

economic recession and the availability of updated information about GHG reduction 

regulations. Based on the new economic data, CARB determined that achieving the 1990 

emissions level by 2020 would require a reduction in GHG emissions of 21.7% (down from 

28.5%) from the BAU conditions. When the 2020 emissions level projection was updated to 

account for newly implemented regulatory measures, including Pavley I (model years 2009– 

2016) and the Renewables Portfolio Standard (RPS) (12% to 20%), CARB determined that 

achieving the 1990 emissions level in 2020 would require a reduction in GHG emissions of 16% 

(down from 28.5%) from the BAU conditions.   

 

In 2014, CARB adopted the First Update to the Climate Change Scoping Plan: Building on the  

Framework (First Update; CARB 2014). The stated purpose of the First Update is to “highlight 

California’s success to date in reducing its GHG emissions and lay the foundation for 

establishing a broad framework for continued emission reductions beyond 2020, on the path to 
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80% below 1990 levels by 2050” (CARB 2014). The First Update found that California is on track 

to meet the 2020 emissions reduction mandate established by AB 32 and noted that California 

could reduce emissions further by 2030 to levels needed to stay on track to reduce emissions to 

80% below 1990 levels by 2050 if the state realizes the expected benefits of existing policy goals.  

  

In conjunction with the First Update, CARB identified “six key focus areas comprising major 

components of the state’s economy to evaluate and describe the larger transformative actions 

that will be needed to meet the state’s more expansive emission reduction needs by 2050” 

(CARB 2014). Those six areas are (1) energy, (2) transportation (vehicles/equipment, sustainable 

communities, housing, fuels, and infrastructure), (3) agriculture, (4) water, (5) waste 

management, and (6) natural and working lands. The First Update identifies key recommended 

actions for each sector that will facilitate achievement of EO S‐3‐05’s 2050 reduction goal (CARB 

2014).  

 

Based on CARB’s research efforts presented in the First Update, it has a “strong sense of the mix 

of technologies needed to reduce emissions through 2050” (CARB 2014). Those technologies 

include energy demand reduction through efficiency and activity changes; large‐scale 

electrification of on‐road vehicles, buildings, and industrial machinery; decarbonizing electricity 

and fuel supplies; and the rapid market penetration of efficient and clean energy technologies.  

As part of the First Update, CARB recalculated the state’s 1990 emissions level using more 

recent GWPs identified by the IPCC. Using the recalculated 1990 emissions level (431 MMT 

CO2E) and the revised 2020‐emissions‐level projection identified in the 2011 Final  

Supplement, CARB determined that achieving the 1990 emissions level by 2020 would require a 

reduction in GHG emissions of approximately 15% (instead of 28.5% or 16%) from the BAU 

conditions (CARB 2014).   

 

In January 2017, CARB released, The 2017 Climate Change Scoping Plan Update (Second  

Update; CARB 2017b), for public review and comment. This update proposes CARB’s strategy 

for achieving the state’s 2030 GHG target as established in Senate Bill (SB) 32 (discussed below), 

including continuing the Cap‐and‐Trade Program through 2030, and includes a new approach 

to reduce GHGs from refineries by 20%. The Second Update incorporates approaches to cutting 

short‐lived climate pollutants (SLCPs) under the Short‐Lived Climate Pollutant Reduction 

Strategy (a planning document that was adopted by CARB in March 2017), acknowledges the 

need for reducing emissions in agriculture, and highlights the work underway to ensure that 

California’s natural and working lands increasingly sequester carbon. During development of 

the Second Update, CARB held a number of public workshops in the Natural and Working 

Lands, Agriculture, Energy, and Transportation sectors to inform development of the 2030 

Scoping Plan Update (CARB 2016). The Second Update has not been considered by CARB’s 

Governing Board at the time this analysis was prepared.  

 

Executive Order B‐30‐15. EO B‐30‐15 (April 2015) identified an interim GHG reduction target in 

support of targets previously identified under S‐3‐05 and AB 32. EO B‐30‐15 set an interim 

target goal of reducing statewide GHG emissions to 40% below 1990 levels by 2030 to keep 

California on its trajectory toward meeting or exceeding the long‐term goal of reducing 
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statewide GHG emissions to 80% below 1990 levels by 2050 as set forth in EO S‐3‐05. To 

facilitate achievement of this goal, EO B‐30‐15 calls for an update to CARB’s Scoping Plan to 

express the 2030 target in terms of MMT CO2E. EO B‐30‐15 also calls for state agencies to 

continue to develop and implement GHG emission reduction programs in support of the 

reduction targets. EO B‐30‐15 does not require local agencies to take any action to meet the new 

interim GHG reduction target.  

 

Senate Bill 32 and Assembly Bill 197. SB 32 and AB 197 (enacted in 2016) are companion bills 

that set new statewide GHG reduction targets, make changes to CARB’s membership, increase 

legislative oversight of CARB’s climate change–based activities, and expand dissemination of 

GHG and other air quality–related emissions data to enhance transparency and accountability. 

More specifically, SB 32 codified the 2030 emissions reduction goal of EO B‐30‐15 by requiring 

CARB to ensure that statewide GHG emissions are reduced to 40% below 1990 levels by 2030. 

AB 197 established the Joint Legislative Committee on Climate Change Policies, consisting of at 

least three members of the Senate and three members of the Assembly, in order to provide 

ongoing oversight over implementation of the state’s climate policies. AB 197 added two 

members of the Legislature to CARB as nonvoting members; requires CARB to make available 

and update (at least annually via its website) emissions data for GHGs, criteria air pollutants, 

and toxic air contaminants from reporting facilities; and requires CARB to identify specific 

information for GHG emissions reduction measures when updating the Scoping Plan.  

 

Senate Bill 605 and Senate Bill 1383. SB 605 (2014) requires CARB to complete a comprehensive 

strategy to reduce emissions of SLCPs in the state, and SB 1383 (2016) requires CARB to approve 

and implement that strategy by January 1, 2018. SB 1383 also establishes specific targets for the 

reduction of SLCPs (40% below 2013 levels by 2030 for CH4 and HFCs, and 50% below 2013 

levels by 2030 for anthropogenic black carbon) and provides direction for reductions from dairy 

and livestock operations and landfills. Accordingly, and as mentioned above, CARB adopted its 

Short‐Lived Climate Pollutant Reduction Strategy (CARB 2017c) in March 2017. The SLCP 

Reduction Strategy (CARB 2017c) establishes a framework for the statewide reduction of 

emissions of black carbon, CH4, and fluorinated gases.   

 

Building Energy  

California Code of Regulations 
  
Title 24, Part 6. Title 24 of the California Code of Regulations was established in 1978 and serves 

to enhance and regulate California’s building standards. While not initially promulgated to 

reduce GHG emissions, Part 6 of Title 24 specifically establishes Building Energy Efficiency 

Standards that are designed to ensure new and existing buildings in California achieve energy 

efficiency and preserve outdoor and indoor environmental quality. These energy efficiency 

standards are reviewed every few years by the Building Standards Commission and the 

California Energy Commission (CEC) (and revised if necessary) (California Public Resources 

Code, Section 25402(b)(1)). The regulations receive input from members of industry, as well as 

the public, with the goal of “reducing of wasteful, uneconomic, inefficient, or unnecessary 
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consumption of energy” (California Public Resources Code, Section 25402). These regulations 

are carefully scrutinized and analyzed for technological and economic feasibility (California 

Public Resources Code, Section 25402(d)) and cost effectiveness (California Public Resources 

Code, Sections 25402(b)(2) and (b)(3)). These standards are updated to consider and incorporate 

new energy efficient technologies and construction methods. As a result, these standards save 

energy, increase electricity supply reliability, increase indoor comfort, avoid the need to 

construct new power plants, and help preserve the environment.  

 

The 2016 Title 24 standards are the currently applicable building energy efficiency standards 

and became effective on January 1, 2017. In general, single‐family homes built to the 2016 

standards are anticipated to use approximately 28% less energy for lighting, heating, cooling, 

ventilation, and water heating than those built to the 2013 standards, and nonresidential 

buildings built to the 2016 standards will use an estimated 5% less energy than those built to the 

2013 standards (CEC 2015a).   

 

Title 24, Part 11. In addition to the CEC’s efforts, in 2008, the California Building Standards  

Commission adopted the nation’s first green building standards. The California Green Building 

Standards Code (Part 11 of Title 24) is commonly referred to as “CALGreen,” and establishes 

minimum mandatory standards and voluntary standards pertaining to the planning and design 

of sustainable site development, energy efficiency (in excess of the California Energy Code 

requirements), water conservation, material conservation, and interior air quality. The 

CALGreen standards took effect in January 2011 and instituted mandatory minimum 

environmental performance standards for all ground‐up, new construction of commercial, low‐

rise residential, and state‐owned buildings and schools and hospitals. The CALGreen 2016 

standards became effective on January 1, 2017. The mandatory standards require the following 

(24 CCR Part 11):   

 

• Mandatory reduction in indoor water use through compliance with specified flow rates 

for plumbing fixtures and fittings;  

• Mandatory  reduction  in  outdoor  water  use  through  compliance  with  a  local  water 

efficient landscaping ordinance or the California Department of Water Resources’ Model 

Water Efficient Landscape Ordinance;  

• Diversion of 65% of construction and demolition waste from landfills;  

• Mandatory inspections of energy systems to ensure optimal working efficiency;  

• Inclusion of electric vehicle charging stations or designated spaces capable of supporting 

future charging stations; and  

• Low‐pollutant‐emitting exterior and interior finish materials, such as paints, carpets, vinyl 

flooring, and particle board.  

The CALGreen standards also include voluntary efficiency measures that are provided at two 

separate tiers and implemented at the discretion of local agencies and applicants. CALGreen’s 

Tier 1 standards call for a 15% improvement in energy requirements, stricter water 
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conservation, 65% diversion of construction and demolition waste, 10% recycled content in 

building materials, 20% permeable paving, 20% cement reduction, and cool/solar‐reflective 

roofs. CALGreen’s more rigorous Tier 2 standards call for a 30% improvement in energy 

requirements, stricter water conservation, 75% diversion of construction and demolition waste, 

15% recycled content in building materials, 30% permeable paving, 25% cement reduction, and 

cool/solar‐reflective roofs (24 CCR Part 11).   

 

The California Public Utilities Commission, CEC, and CARB also have a shared, established 

goal of achieving zero net energy (ZNE) for new construction in California. The key policy 

timelines include the following: (1) all new residential construction in California will be ZNE by 

2020, and (2) all new commercial construction in California will be ZNE by 2030 (CPUC  

2013).3 As most recently defined by the CEC in its 2015 Integrated Energy Policy Report (CEC  

2015b), a ZNE code building is “one where the value of the energy produced by on‐site 

renewable energy resources is equal to the value of the energy consumed annually by the 

building” using the CEC’s Time Dependent Valuation metric.  

 

Title 20. Title 20 of the California Code of Regulations requires manufacturers of appliances to 

meet state and federal standards for energy and water efficiency. Performance of appliances 

must be certified through the CEC to demonstrate compliance with standards. New appliances 

regulated under Title 20 include refrigerators, refrigerator‐freezers, and freezers; room air 

conditioners and room air‐conditioning heat pumps; central air conditioners; spot air 

conditioners; vented gas space heaters; gas pool heaters; plumbing fittings and plumbing 

fixtures; fluorescent lamp ballasts; lamps; emergency lighting; traffic signal modules; 

dishwaters; clothes washers and dryers; cooking products; electric motors; low voltage dry‐type 

distribution transformers; power supplies; televisions and consumer audio and video 

equipment; and battery charger systems. Title 20 presents protocols for testing for each type of 

appliance covered under the regulations and appliances must meet the standards for energy 

performance, energy design, water performance, and water design. Title 20 contains three types 

of standards for appliances: federal and state standards for federally regulated appliances, state 

standards for federally regulated appliances, and state standards for non‐federally regulated 

appliances.  

  

Other Regulations  

Senate Bill 1. SB 1 (2006) established a $3 billion rebate program to support the goal of the state 

to install rooftop solar energy systems with a generation capacity of 3,000 megawatts through 

2016. SB 1 added sections to the California Public Resources Code, including Chapter 8.8 

(California Solar Initiative), that require building projects applying for ratepayer‐funded 

incentives for photovoltaic systems to meet minimum energy efficiency levels and performance 

requirements. Section 25780 states that it is a goal of the state to establish a self‐sufficient solar 

industry in which solar energy systems are a viable mainstream option for homes and 

businesses within 10 years of adoption, and to place solar energy systems on 50% of new homes 

                                                 
3 It is expected that achievement of the ZNE goal will occur through revisions to the Title 24 standards.  
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within 13 years of adoption. SB 1, also termed “GoSolarCalifornia,” was previously titled 

“Million Solar Roofs.”  

 

Assembly Bill 1470. This bill established the Solar Water Heating and Efficiency Act of 2007. 

The bill makes findings and declarations of the Legislature relating to the promotion of solar 

water‐heating systems and other technologies that reduce natural gas demand. The bill defines 

several terms for purposes of the act. The bill requires the commission to evaluate the data 

available from a specified pilot program, and if it makes a specified determination, to design 

and implement a program of incentives for the installation of 200,000 solar water‐heating 

systems in homes and businesses throughout the state by 2017.  

Assembly Bill 1109. Enacted in 2007, AB 1109 required the CEC to adopt minimum energy 

efficiency standards for general purpose lighting and to reduce electricity consumption by 50% 

for indoor residential lighting and 25% for indoor commercial lighting.  

Renewable Energy and Energy Procurement   

Senate Bill 1078. SB 1078 (2002) established the RPS program, which requires an annual 

increase in renewable generation by the utilities equivalent to at least 1% of sales, with an 

aggregate goal of 20% by 2017. This goal was subsequently accelerated, requiring utilities to 

obtain 20% of their power from renewable sources by 2010.  

Senate Bill 1368. SB 1368 (2006) requires the CEC to develop and adopt regulations for GHG 

emission performance standards for the long‐term procurement of electricity by local publicly 

owned utilities. These standards must be consistent with the standards adopted by the 

California Public Utilities Commission. This effort will help protect energy customers from 

financial risks associated with investments in carbon‐intensive generation by allowing new 

capital investments in power plants whose GHG emissions are as low as or lower than new 

combined‐cycle natural gas plants by requiring imported electricity to meet GHG performance 

standards in California and by requiring that the standards be developed and adopted in a 

public process.  

Senate Bill X1 2. SB X1 2 (2011) expanded the RPS by establishing that 20% of the total 

electricity sold to retail customers in California per year by December 31, 2013, and 33% by 

December 31, 2020, and in subsequent years be secured from qualifying renewable energy 

sources. Under the bill, a renewable electrical generation facility is one that uses biomass, solar 

thermal, photovoltaic, wind, geothermal, fuel cells using renewable fuels, small hydroelectric 

generation of 30 megawatts or less, digester gas, municipal solid waste conversion, landfill gas, 

ocean wave, ocean thermal, or tidal current, and that meets other specified requirements with 

respect to its location. In addition to the retail sellers previously covered by the RPS, SB X1 2 

added local, publicly owned electric utilities to the RPS.   

Senate Bill 350. SB 350 (2015) further expanded the RPS by establishing that 50% of the total 

electricity sold to retail customers in California per year by December 31, 2030, be secured from 

qualifying renewable energy sources. In addition, SB 350 includes the goal to double the energy‐

efficiency savings in electricity and natural gas final end uses (such as heating, cooling, lighting, 
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or class of energy uses on which an energy‐efficiency program is focused) of retail customers 

through energy conservation and efficiency. The bill also requires the California Public Utilities 

Commission, in consultation with the CEC, to establish efficiency targets for electrical and gas 

corporations consistent with this goal.  

 

Mobile Sources  

Assembly Bill 1493. AB 1493 was enacted in July 2002 in a response to the transportation sector 

accounting for more than half of California’s CO2 emissions. AB 1493 required CARB to set 

GHG emission standards for passenger vehicles, light‐duty trucks, and other vehicles 

determined by the state board to be vehicles that are primarily used for noncommercial 

personal transportation in the state. The bill required that CARB set GHG emission standards 

for motor vehicles manufactured in 2009 and all subsequent model years. CARB adopted the 

standards in September 2004. When fully phased in, the near‐term (2009–2012) standards will 

result in a reduction of approximately 22% in GHG emissions compared to the emissions from 

the 2002 fleet, while the mid‐term (2013–2016) standards will result in a reduction of 

approximately 30%.  

 

Executive Order S‐1‐07. Issued on January 18, 2007, EO S‐1‐07 sets a declining Low Carbon Fuel 

Standard for GHG emissions measured in CO2E grams per unit of fuel energy sold in 

California. The target of the Low Carbon Fuel Standard is to reduce the carbon intensity of 

California passenger vehicle fuels by at least 10% by 2020. The carbon intensity measures the 

amount of GHG emissions in the lifecycle of a fuel, including extraction/feedstock production, 

processing, transportation, and final consumption, per unit of energy delivered. CARB adopted 

the implementing regulation in April 2009. The regulation is expected to increase the 

production of biofuels, including those from alternative sources, such as algae, wood, and 

agricultural waste.   

 

Senate Bill 375. SB 375 (2008) addresses GHG emissions associated with the transportation 

sector through regional transportation and sustainability plans. SB 375 required CARB to adopt 

regional GHG reduction targets for the automobile and light‐truck sector for 2020 and 2035. 

Regional metropolitan planning organizations are then responsible for preparing a Sustainable 

Communities Strategy (SCS) within their Regional Transportation Plan (RTP). The goal of the 

SCS is to establish a forecasted development pattern for the region that, after considering 

transportation measures and policies, will achieve, if feasible, the GHG reduction targets. If a 

SCS is unable to achieve the GHG reduction target, a metropolitan planning organization must 

prepare an Alternative Planning Strategy demonstrating how the GHG reduction target would 

be achieved through alternative development patterns, infrastructure, or additional 

transportation measures or policies.   

 

Pursuant to California Government Code, Section 65080(b)(2)(K), a sustainable communities 

strategy does not (1) regulate the use of land; (2) supersede the land use authority of cities and 

counties; or (3) require that a city’s or county’s land use policies and regulations, including 

those in a general plan, be consistent with it. Nonetheless, SB 375 makes regional and local 
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planning agencies responsible for developing those strategies as part of the federally required 

metropolitan transportation planning process and the state‐mandated housing element process.   

In 2010, CARB adopted the SB 375 targets for the regional metropolitan planning organizations. 

The targets for the San Diego Association of Governments (SANDAG) are a 7% reduction in 

emissions per capita by 2020 and a 13% reduction by 2035.   

 

SANDAG completed and adopted its 2050 RTP/SCS in October 2011. In November 2011,  

CARB, by resolution, accepted SANDAG’s GHG emissions quantification analysis and 

determination that, if implemented, the 2050 RTP/SCS would achieve CARB’s 2020 and 2035 

GHG emissions reduction targets for the region.   

 

After SANDAG’s 2050 RTP/SCS was adopted, a lawsuit was filed by the Cleveland National 

Forest Foundation and others. The matter is pending before the California Supreme Court (Case 

No. S223603) for determination of whether an Environmental Impact Report for a regional 

transportation plan must include an analysis of the plan’s consistency with the GHG reduction 

goals reflected in EO S‐3‐05 to comply with CEQA.  

 

Although the Environmental Impact Report for SANDAG’s 2050 RTP/SCS is pending before the 

California Supreme Court, in 2015, SANDAG adopted the next iteration of its RTP/SCS in 

accordance with statutorily mandated timelines, and no subsequent litigation challenge was 

filed. More specifically, in October 2015, SANDAG adopted San Diego Forward: The Regional 

Plan.  

 

Like the 2050 RTP/SCS, this planning document meets CARB’s 2020 and 2035 reduction targets 

for the region (SANDAG 2015). In December 2015, CARB, by resolution, accepted SANDAG’s 

GHG emissions quantification analysis and determination that, if implemented, the RTP/SCS 

would achieve CARB’s 2020 and 2035 GHG emissions reduction targets for the region.   

 

Advanced Clean Cars Program. In January 2012, CARB approved the Advanced Clean Cars 

Program, a new emissions‐control program for Model Years 2015–2025. The program combines 

the control of smog‐ and soot‐causing pollutants and GHG emissions into a single coordinated 

package. The package includes elements to reduce smog‐forming pollution, reduce GHG 

emissions, promote clean cars, and provide the fuels for clean cars (CARB 2011b). To improve 

air quality, CARB has implemented new emission standards to reduce smog‐forming emissions 

beginning with Model Year 2015 vehicles. It is estimated that in 2025, cars will emit 75% less 

smog‐forming pollution than the average new car sold before 2012. To reduce GHG emissions, 

CARB, in conjunction with the EPA and the NHTSA, has adopted new GHG standards for 

Model Year 2017–2025 vehicles; the new standards are estimated to reduce GHG emissions by 

34% in 2025. The Zero Emissions Vehicle (ZEV) Program will act as the focused technology of 

the Advanced Clean Cars Program by requiring manufacturers to produce increasing numbers 

of ZEVs and plug‐in hybrid electric vehicles in Model Years 2018–2025. The Clean Fuels Outlet 

regulation will ensure that fuels such as electricity and hydrogen are available to meet the 

fueling needs of the new advanced technology vehicles as they come to the market.  
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Executive Order B‐16‐12. EO B‐16‐12 (2012) directs state entities under the Governor’s direction 

and control to support and facilitate development and distribution ZEVs. This EO also sets a 

long‐term target of reaching 1.5 million ZEVs on California’s roadways by 2025. On a statewide 

basis, EO B‐16‐12 also establishes a GHG emissions reduction target from the transportation 

sector equaling 80% less than 1990 levels by 2050. To further this EO, the Governor convened an 

Interagency Working Group on ZEVs that has published multiple reports regarding the 

progress made on the penetration of ZEVs in the statewide vehicle fleet.   

 

Assembly Bill 1236. AB 1236 (2015), as enacted in California’s Planning and Zoning Law, 

requires local land use jurisdictions to approve applications for the installation of electric 

vehicle charging stations, as defined, through the issuance of specified permits unless there is 

substantial evidence in the record that the proposed installation would have a specific, adverse 

impact on the public health or safety, and there is no feasible method to satisfactorily mitigate 

or avoid the specific, adverse impact. The bill provides for appeal of that decision to the 

planning commission as specified. The bill requires local land use jurisdictions with a 

population of 200,000 or more residents to adopt an ordinance by September 30, 2016, that 

creates an expedited and streamlined permitting process for electric vehicle charging stations as 

specified. Prior to this statutory deadline, in August 2016, the County Board of Supervisors 

adopted Ordinance No. 10437 (N.S.) adding a section to its County Code related to the 

expedited processing of electric vehicle charging stations permits consistent with AB 1236.   

 

Senate Bill 350. In 2015, SB 350—the Clean Energy and Pollution Reduction Act—was enacted 

into law. As one of its elements, SB 350 establishes a statewide policy for widespread 

electrification of the transportation sector, recognizing that such electrification is required for 

achievement of the state’s 2030 and 2050 reduction targets (California Public Utilities Code, 

Section 740.12).  

 

Solid Waste  

Assembly Bill 939. In 1989, AB 939, known as the Integrated Waste Management Act  

(California Public Resources Code, Sections 40000 et seq.), was passed because of the increase in 

waste stream and the decrease in landfill capacity. The statute established the California 

Integrated Waste Management Board, which oversees a disposal reporting system. AB 939 

mandated a reduction of waste being disposed where jurisdictions were required to meet 

diversion goals of all solid waste through source reduction, recycling, and composting activities 

of 25% by 1995 and 50% by the year 2000.  

 

Assembly Bill 341. AB 341 (2011) amended the California Integrated Waste Management Act of 

1989 to include a provision declaring that it is the policy goal of the state that no less than 75% 

of solid waste be generated be source‐reduced, recycled, or composted by the year 2020 and 

annually thereafter. In addition, AB 341 required the California Department of Resources  

Recycling and Recovery to develop strategies to achieve the state’s policy goal. The California 

Department of Resources Recycling and Recovery has conducted multiple workshops and 
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published documents that identify priority strategies that they would assist the state in reaching 

the 75% goal by 2020.  

 

Water  

Executive Order B‐29‐15. In response to the ongoing drought in California, EO B‐29‐15 (April 

2015) set a goal of achieving a statewide reduction in potable urban water usage of 25% relative 

to water use in 2013. The term of the EO extended through February 28, 2016, although many of 

the directives have since become permanent water‐efficiency standards and requirements. The 

EO includes specific directives that set strict limits on water usage in the state. In response to EO 

B‐29‐15, the California Department of Water Resources has modified and adopted a revised 

version of the Model Water Efficient Landscape Ordinance that, among other changes, 

significantly increases the requirements for landscape water use efficiency and broadens its 

applicability to include new development projects with smaller landscape areas.  

 

Other State Regulations and Goals  

Senate Bill 97. SB 97 (Dutton) (August 2007) directed the Governor’s Office of Planning and 

Research to develop guidelines under CEQA for the mitigation of GHG emissions. In 2008, OPR 

issued a technical advisory as interim guidance regarding the analysis of GHG emissions in 

CEQA documents. The advisory indicated that the lead agency should identify and estimate a 

project’s GHG emissions, including those associated with vehicular traffic, energy consumption, 

water usage, and construction activities (OPR 2008). The advisory further recommended that 

the lead agency should determine the significance of the impacts and impose all mitigation 

measures necessary to reduce GHG emissions to a level that is less than significant. The 

California Natural Resources Agency adopted the CEQA Guidelines amendments in December 

2009, which became effective in March 2010.  

 

Under the amended CEQA Guidelines, a lead agency has the discretion to determine whether 

to use a quantitative or qualitative analysis or apply performance standards to determine the 

significance of GHG emissions resulting from a particular project (14 CCR 15064.4(a)). The 

CEQA Guidelines require a lead agency to consider the extent to which the project complies 

with regulations or requirements adopted to implement a statewide, regional, or local plan for 

the reduction or mitigation of GHG emissions (14 CCR 15064.4(b)). The CEQA Guidelines also 

allow a lead agency to consider feasible means of mitigating the significant effects of GHG 

emissions, including reductions in emissions through the implementation of project features or 

off‐site measures. The adopted amendments do not establish a GHG emission threshold; 

instead they allow a lead agency to develop, adopt, and apply its own thresholds of significance 

or those developed by other agencies or experts. The California Natural Resources Agency also 

acknowledges that a lead agency may consider compliance with regulations or requirements 

when implementing AB 32 in determining the significance of a project’s GHG emissions (CNRA 

2009).   
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Executive Order S‐13‐08. EO S‐13‐08 (November 2008) is intended to hasten California’s 

response to the impacts of global climate change, particularly sea‐level rise. Therefore, the EO 

directs state agencies to take specified actions to assess and plan for such impacts. The final 2009 

California Climate Adaptation Strategy: A Report to the Governor of the State of California in 

Response to Executive Order S‐13‐2008 (CNRA 2009) was issued in December 2009, and an 

update, Safeguarding California: Reducing Climate Risk – An Update to the 2009 California 

Climate Adaptation Strategy (CNRA 2014), followed in July 2014. To assess the state’s 

vulnerability, the reports summarizes key climate change impacts to the state for the following 

areas: agriculture, biodiversity and habitat, emergency management, energy, forestry, ocean 

and coastal ecosystems and resources, public health, transportation, and water. Issuance of the 

Safeguarding California: Implementation Action Plans followed in March 2016 (CNRA 2016). 

Currently, a draft of the Safeguarding California Plan: 2017 Update is being prepared to 

communicate current and needed actions that state government should take to build climate 

change resiliency (CNRA 2017).  

 

State of the State Address ‐ 2015. In January 2015, in his inaugural address and annual report to 

the  Legislature,  Governor  Jerry  Brown  established  supplementary  goals  that would  further 

reduce GHG emissions over  the next 15 years. These goals  include an  increase  in California’s 

renewable energy portfolio from 33% to 50%, a reduction in vehicle petroleum use for cars and 

trucks by up to 50%, measures to double the efficiency of existing buildings, and the decrease 

emissions associated with heating fuels.  

State of the State Address  ‐ 2016. In his January 2016 address, Governor Brown established a 

statewide goal to bring per capita GHG emission down to two tons per person, which reflects the 

goal of the Global Climate Leadership Memorandum of Understanding (Under 2 MOU) to limit 

global warming  to  less  than  2°C  by  2050.  The Under  2 MOU  agreement  pursues  emission 

reductions of 80% to 95% below 1990 levels by 2050 and/or reach a per capita annual emissions 

goal  of  less  than  2 MT  by  2050. A  total  of  135  jurisdictions  representing  32  countries  and  6 

continents, including California, have signed or endorsed the Under 2 MOU (Under2 Coalition 

2016).   

 

4.3 LOCAL  

City of San Diego  

On January 29, 2002, the City Council unanimously approved the San Diego Sustainable 

Community Program. Actions identified include the following (City of San Diego 2005):  

 

1. Participation  in  the  Cities  for  Climate  Protection  program  coordinated  through  the 

International Council of Local Environmental Initiatives;  

2. Establishment of a 15% GHG reduction goal set for 2010, using 1990 as a baseline; and  

3. Direction to use the recommendations of a scientific Ad Hoc Advisory Committee as a 

means to improve the GHG Emission Reduction Action Plan within the City organization 

and to identify additional community actions.  
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In 2005, the City released a Climate Protection Action Plan. This plan includes many of the 

recommendations provided by the Ad Hoc Advisory Committee and City staff (City of San 

Diego 2005). By implementing these recommendations, the City could directly address the 

challenges relating to mitigation for state and federal O3 standards, nonattainment (with 

associated health benefits) and enhanced economic prosperity, specifically related to the 

tourism and agricultural sectors.  

 

The Climate Protection Action Plan evaluated citywide GHG emissions, specifically the 

following: (1) the GHG projection in 2010 resulting from no action taken to curb emissions, (2) 

the GHG emissions reductions due to City actions implemented between 1990 and 2003, and (3) 

the GHG reductions needed by 2010 to achieve 15% reduction. The Climate Protection Action 

Plan did not recommend or require specific strategies or measures for projects within the City to 

reduce emissions (City of San Diego 2005).  

 

In December 2015, the City adopted its Final CAP (City of San Diego 2015a). A Program  

Environmental Impact Report was prepared for the City’s Draft CAP, which was certified in 

December 2015 (City of San Diego 2015b). With implementation of the CAP, the City intends to 

reduce emissions 15% below the baseline, to approximately 11.1 MMT CO2E, by 2020; 40% 

below the baseline, to approximately 7.8 MMT CO2E, by 2030; and 50% below the baseline, to 

approximately 6.5 MMT CO2E, by 2035. With implementation of the CAP, it is anticipated that 

the City would exceed its reduction target by 1.3 MMT CO2E in 2020, 176,528 MT CO2E in 2030, 

and 127,135 MT CO2E in 2035. The CAP relies on significant City and regional actions, 

continued implementation of federal and state mandates, and five local strategies with 

associated action steps for target attainment. The City has identified the following five strategies 

to reduce GHG emissions to achieve the 2020 and 2035 targets:   

 

1. Energy‐ and water‐efficient buildings;  

2. Clean and renewable energy;  

3. Bicycling, walking, transit, and land use;  

4. Zero waste (gas and waste management); and  

5. Climate resiliency. 

 

Implementation of the CAP is divided into three actions:  

 

1. Early actions (Adoption of the CAP–December 31, 2017);  

2. Mid‐term actions (January 1, 2018–December 31, 2020); and  

3. Longer‐term actions (2021–2035). 

 

The 2015 CAP demonstrates that the City acknowledges the existing and potential impacts of a 

changing climate and is committed to keeping it in the forefront of decision making. Successful 

implementation of the CAP will prepare for anticipated climate change impacts in the coming 

decades, help the State of California achieve its reduction target by contributing the City’s fair 

share of GHG reductions and have a positive impact on the regional economy.  The CAP meets 
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the requirements set forth in CEQA Guidelines, Section 15183.5, whereby a lead agency (e.g., 

the City) may analyze and mitigate the significant effects of GHG emissions at a programmatic 

level, such as in a general plan, a long‐range development plan, or a separate plan, to reduce 

GHG emissions. The CAP Consistency Checklist (City of San Diego 2017a), which was adopted 

by the City Council on July 12, 2016, and subsequently updated June 2017, is intended to 

provide a streamlined review process for the GHG emissions analysis of proposed new 

development projects that are subject to discretionary review and trigger environmental review 

pursuant to CEQA.  

 

4.4 THRESHOLDS OF SIGNIFICANCE  

To address GHG CEQA threshold GHG‐1, the City’s CAP Consistency Checklist was followed. 

The CAP Consistency Checklist is the primary document used by the City to ensure project‐by‐

project consistency with the underlying assumptions in the CAP and to ensure that the City 

would achieve its emission reduction targets identified in the CAP. The CAP Consistency 

Checklist includes a three‐step process to determine if the project would result in a GHG 

impact. Step 1 consists of an evaluation to determine the project’s consistency with existing 

General Plan, Community Plan, and zoning designations for the site. If the applicant is able to 

answer “yes” to Step 1 and demonstrate that the proposed project would be consistent with 

existing General Plan, Community Plan, and zoning designations for the site, or the applicant 

can demonstrate the project’s consistency with existing land uses by comparing the proposed 

project’s GHG emissions with those that would be generated under existing land uses, then the 

applicant may proceed to Step 2. If the applicant must answer “no” to Step 1, and the proposed 

project would result in a more GHG‐intensive land use than those assumptions utilized in 

development of the CAP, then the project would be deemed inconsistent with the CAP and 

GHG impacts as identified under CEQA would be considered significant and unavoidable.   

 

To address Step 1, this analysis compares the potential emissions of the buildout of the allowed 

uses under the existing land use designation and the proposed project. The existing land use 

represents the buildout assumptions used in the City’s CAP to estimate likely future emissions 

and provide a framework for necessary reductions for meeting state goals.   

 

Step 2 of the CAP includes the list of GHG reduction measures each project would be required 

to implement. Regardless of whether the applicant would answer “yes” or “no” to Step 1 

regarding the project, implementation of the measures listed in Step 2 would be required for all 

projects.   

 

Step 3 would only be applicable for projects that would not be consistent with existing land use 

designations and would not be consistent with planned site land use GHG emissions but would 

be located in a TPA as defined by the City’s Planning Department. In accordance with SB 743, 

TPAs are defined as “an area within one‐half mile of a major transit stop that is existing or 

planned, if the planned stop is scheduled to be completed within the planning horizon included 

in a Transportation Improvement Program adopted pursuant to Section 450.216 or 450.322 of 

Title 23 of the Code of Federal Regulations” (City of San Diego 2016). Appendix B of the CAP 
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includes a map of TPAs as designated by the City (refer to Appendix B, Transit Priority Areas 

per SB 743, in the CAP). The TPAs map is based on the adopted San Diego Forward: The 

Regional Plan (SANDAG 2015).  The project site is not located within a TPA; thus, Step 3 is not 

applicable.  

 

Section 450.216 of the CAP addresses development and content of the statewide transportation 

improvement program. Statewide transportation improvement programs cover a period of at 

least 4 years. Section 450.322 of the CAP refers to development and content of the metropolitan 

transportation plan. The RTP/SCS has at least a 20‐year planning horizon. “Major Transit Stop,” 

as defined in Section 21064.3 of the CAP, means “a site containing an existing rail transit station, 

a ferry terminal served by either a bus or rail transit service, or the intersection of two or more 

major bus routes with a frequency of service of 15 minutes or less during the morning and 

afternoon peak commute periods” (City of San Diego 2016a).   

 

Global climate change is inherently a cumulative impact.  A project contributes to this potential 

impact through an incremental contribution combined with the cumulative increase of all other 

sources of GHGs. The City’s CAP consistency Checklist also serves as the significance 

determination threshold for cumulative impacts related to climate change.   

 

5.0 ANALYSIS METHODOLOGY AND ASSUMPTIONS  

CalEEMod, Version 2016.3.2,4 was used to estimate potential project‐generated operational 

GHG emissions from area sources (landscape maintenance), energy sources (natural gas and 

electricity), mobile sources, solid waste, and water supply and wastewater treatment for the 

following scenarios:  

 

• Buildout of the existing land use to a reasonable intensification allowed under the existing 

zone; and  

• Buildout of the proposed project.  

Emissions from each category are discussed in the following text with respect to each scenario. 

Operational Year 2021 was assumed.  

 

5.1 BUILDOUT OF THE EXISTING LAND USE AND ZONING DESIGNATIONS  

For the purpose of this analysis, to compare GHG emissions generated by the proposed project 

with what could occur with build out under the existing zone, it is assumed that the site would 

be expanded/redeveloped with a new arena and administrative offices.  Horse boarding and 

ancillary activities are assumed to be incorporated within the arena facility.  As referenced 

                                                 
4 CalEEMod is a statewide land use emissions computer model designed to provide a uniform platform to calculate 

construction and operational emissions from land use development projects. The model was developed for the 
California Air Pollution Control Officers Association in collaboration with multiple air districts across the state. 
Numerous lead agencies in the state, including the San Diego Air Pollution Control District, use CalEEMod to 
estimate GHG emissions.  
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proposed project would include a two‐story main building approximately 110,263 square feet in 

size, providing 104 assisted living units and 14 assisted living memory care units.  For 

comparative purposes, it was assumed that a new equestrian arena and associated 

administrative uses would be expanded to accommodate larger scale equestrian events.  This 

would entail removing existing uses and constructing approximately 3,500 square feet of 

administrative/office uses and a 45,000 square foot arena facility.  The total square footage 

would be approximately 14,500 square feet greater than what is currently developed on the 

project site or development of the project site with 53,704 square feet of equestrian uses. Traffic 

volumes were based on standard trip generation rates included in CalEEMod. 

 

Area Sources  

CalEEMod was used to estimate operational emissions from area sources, including emissions 

from hearths and landscape maintenance equipment. Emissions associated with natural gas 

usage in space heating, water heating, and stoves are calculated in the building energy use 

module of CalEEMod, as described in the following text.   

 

Landscape maintenance includes fuel combustion emissions from equipment such as lawn 

mowers, rototillers, shredders/grinders, blowers, trimmers, chainsaws, and hedge trimmers. 

The emissions associated with landscape equipment use are estimated based on CalEEMod 

default values for emission factors (grams per square foot of nonresidential building space per 

day) and number of summer days (when landscape maintenance would generally be 

performed) and winter days. Default CalEEMod assumptions were used to estimate area source 

emissions.  

 

Energy Sources   

Energy sources include emissions associated with building electricity and natural gas 

consumption (non‐hearth). Electricity use would contribute indirectly to GHGs since GHG 

emissions occur at the site of the generating plant, which is typically off‐site. The CalEEMod 

emission factors were adjusted to reflect the forecasted renewable mix in 2020 in accordance 

with the state RPS goals. Annual natural gas (non‐hearth) and electricity emissions were 

estimated in CalEEMod using these emissions factors for San Diego Gas & Electric (SDG&E), 

which would be the electricity and natural gas provider.   

 

The estimation of operational energy emissions was based on CalEEMod defaults and total area 

(i.e., square footage) of the development. The energy intensity value (electricity and natural gas 

usage per square foot/year) for nonresidential buildings is calculated based on the California 

Commercial End‐Use Survey database. Emissions are calculated by multiplying the energy use 

by the utility carbon intensity (pounds of GHGs per kilowatt‐hour for electricity or 1,000 Btu for 

natural gas) for CO2 and other GHGs. Annual natural gas (non‐hearth) and electricity emissions 

were estimated in CalEEMod using the emissions factors for SDG&E.  
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Mobile Sources  

Mobile sources would primarily be motor vehicles (automobiles and light‐duty trucks) 

traveling to and from the site.  Trip generation rates were obtained from CalEEMod general 

office and arena uses associated with the proposed project and an assisted living facility for the 

proposed project. Regulatory measures related to mobile sources include AB 1493 (Pavley) and 

federal standards. AB 1493 required that CARB establish GHG emission standards for 

automobiles, light‐duty trucks, and other vehicles determined by CARB to be vehicles that are 

primarily used for noncommercial personal transportation in the state. In addition, the NHTSA 

and EPA have established corporate fuel economy standards and GHG emission standards, 

respectively, for automobiles and light‐, medium‐, and heavy‐duty vehicles. Implementation of 

these standards and fleet turnover (replacement of older vehicles with newer vehicles) will 

gradually reduce mobile emissions. The effectiveness of fuel economy improvements was 

evaluated by using the CalEEMod emission factors for motor vehicles in 2020 to the extent it 

was captured in EMFAC 2014.   

 

The Low Carbon Fuel Standard calls for a 10% reduction in the carbon intensity of motor 

vehicle fuels by 2020, which would further reduce GHG emissions. However, the carbon 

intensity reduction associated with the Low Carbon Fuel Standard was not assumed in EMFAC 

2014; and thus, was not included in CalEEMod, Version 2016.3.2.  

 

Solid Waste   

The project would generate solid waste; and therefore, result in CO2E emissions associated with 

landfill off‐gassing. CalEEMod default values for solid waste generation were used to estimate 

GHG emissions associated with solid waste. Per AB 341 (requiring mandatory commercial 

recycling beginning July 1, 2012), commercial developments, such as the proposed project, 

would be required to provide recycling services (City of San Diego 2017b). Both the City’s Zero 

Waste Plan and AB 341 attempt to achieve a 75% diversion rate by 2020. It was assumed that 

both buildout of the project site under current zoning and the proposed project would meet the 

75% recycling goal by opening year (2020).   

 

Water and Wastewater  

Supply, conveyance, treatment, and distribution of water for the project would require the use 

of electricity, which would result in associated indirect GHG emissions. Similarly, wastewater 

generated by the project would require the use of electricity for conveyance and treatment, 

along with GHG emissions generated during wastewater treatment. Water consumption 

estimates for both indoor and outdoor water use and associated electricity consumption from 

water use and wastewater generation were estimated using CalEEMod default values with a 

20% reduction to account for the Model Water Landscape Efficiency Ordinance.   
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5.2 BUILDOUT OF THE PROPOSED PROJECT   

Operation of the proposed project would result in GHG emissions from area sources (landscape 

maintenance), energy sources (electrical generation, natural gas consumption), mobile sources 

(vehicular traffic), solid waste, and water supply (including wastewater generation). As 

discussed under mobile sources, an operational year of 2020 was assumed, consistent with the 

traffic report prepared by LOS Engineers, Inc., (February 2018). Per the construction schedule 

assumptions, construction of the project is assumed to be complete in late 2020.  Construction 

was assumed to begin in mid‐2019 and finish by late 2020 so an operational year of 2021 

accurately represents the anticipated operational year.  

 

Area Sources  

Default CalEEMod assumptions were used to estimate area source emissions for the proposed 

project.  

 

Energy Sources  

GHG energy emissions from building energy use were estimated assuming a 5% improvement 

over the default values in CalEEMod and the installation of solar panels to provide at least 35% 

of the electrical energy demand. In addition, modeling assumed the use of high efficiency 

lighting to reflect the 2013 Title 24 California Energy Code. This improvement represents 

compliance with the 2016 Title 34 standards, which became effective January 1, 2017.  

 

Mobile Sources  

The proposed project would impact air quality through the vehicular traffic generated by the 

proposed project.  The project trip generation for the proposed project was calculated using trip 

rates for the proposed land use provided in CalEEMod 2016.3.2.  Project‐related traffic was 

assumed to include a mixture of vehicles in accordance with the model outputs for traffic. 

Emission factors representing the vehicle mix and emissions for 2021 were used to estimate 

emissions associated with full buildout of the proposed project.  

 

Solid Waste  

As described above for the existing land use build out scenario, a 75% diversion was assumed 

for 2020 to demonstrate compliance with AB 341 and the City’s Zero Waste Plan goal. (City of 

San Diego 2015d).   

 

Water and Wastewater  

The project would include installation of low‐flow bathroom and kitchen faucets, low‐flow 

toilets, and low‐flow showers. With regard to outdoor water, the project would install water‐

efficient devices and landscaping in accordance with applicable ordinances, including use of 

drought‐tolerant plant species appropriate to the climate and region. It is assumed that no turf 
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would be installed to reduce water use associated with landscaping. It was assumed that the 

project applicant would apply a water conservation strategy resulting in a 20% reduction in 

indoor water use per CALGreen requirements for plumbing fixtures and fittings and a 

minimum 20% reduction in outdoor water use.  

 

6.0 IMPACT ANALYSIS  

Would the proposed project generate GHG emissions, either directly or indirectly that may 

have a significant impact on the environment?  

The City’s CAP was adopted to ensure that emissions from activities in the City would not 

exceed established state targets. The CAP assumes a baseline level of construction and buildout 

of the land use and zoning in place at the time the CAP was adopted. Revisions to land use 

designations required to accommodate new project proposals, could result in the approval of 

projects that result in greater emissions than what was assumed in the CAP.  This can be caused 

by allowing projects with higher density or vehicle trips than what was envisioned.  

 

For comparison purposes, potential emissions from build out of the project site under the 

existing land use designation are compared with the proposed project and presented in Section 

6.1, Step 1 Consistency. The CAP also requires design strategies to reduce the project’s 

operational demand for energy, water, and vehicle trips. The project’s consistency with these 

strategies as well as measures required to reduce project emissions to less than or equal to build 

out under current land use designations are also provided in Section 6.2, Step 2 Consistency.  

 

6.1 STEP 1 LAND USE CONSISTENCY  

The proposed project would not be consistent with Step 1 of the CAP Consistency Checklist.  

The proposed Seabreeze Senior Living project is consistent with the underlying AR‐1‐1 zoning 

and requires a Conditional Use Permit to allow for a residential care facility.  A Site 

Development Permit would be required due to the presence of adjacent off‐site 

Environmentally Sensitive Lands (steep slopes and biological resources). The project will also 

require an Amendment to the Carmel Valley Community Plan and North City West Carmel Del 

Mar Neighborhoods 4, 5 & 6 Precise Plan to change the existing land use designation from RA – 

Recreational Area Equestrian Facility to Senior Living Facility. Because the Precise Plan is a 

subchapter of the Carmel Valley Community Plan, the Precise Plan will be processed as a 

Community Plan Amendment and as a General Plan Amendment, as the Community Plan is an 

integrated element of the General Plan.  

 

Table 1 presents the operational GHG emissions from buildout of the existing land use. As 

described in Section 5.1, Buildout of the Existing Land Use and Zoning Designations, buildout 

was modeled as a 45,000 square feet arena with 3,500 square feet of office space. This would be 

approximately 14,500 square feet of developed area in addition to what is present on the site 

under existing conditions for a total of 53,704 square feet of equestrian uses. These numbers 

reflect a water conservation program that would reduce indoor/outdoor demand by 20%, use of 
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low flow fixtures and use of a water efficient irrigation system and implementation of recycling 

program that would achieve a 75% reduction in solid waste entering landfills by 2020. As 

shown in Table 1, annual emissions from buildout of the existing land use would be 

approximately 702.7 MT CO2E per year.  

 

Table 1: Estimated Annual Existing Land Use Buildout Operational GHG Emissions  

Emission Source   
CO2 CH4 N2O  CO2E 

  Metric Tons per Year   

Area     0.01  0.01  0.01  0.01 

Energy     175.9  0.01  0.01  176.6 

Mobile     430.0  0.02  0.0  430.6 

Solid waste     0.2  0.01  0.0  0.5 

Water supply and wastewater     77.8  0.5  0.01  94.8 

  Total   684.1  0.56  0.01  702.7 

CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; CO2E = carbon dioxide equivalent.  
Mobile emissions are based on trip generation rates for an administrative/general office use and arena.  
Emissions estimates are based on a buildout year of 2021.   
Totals may not sum due to rounding. See Appendix A for detailed results.  

The estimated operational GHG emissions generated from the proposed project from area 

sources, energy usage, motor vehicles, solid waste generation, water supply, and wastewater 

treatment are shown in Table 2. These numbers reflect a water conservation program that 

would reduce indoor/outdoor demand by 20%, use of low flow fixtures and use of a water 

efficient irrigation system and implementation of recycling program that would achieve a 75% 

reduction in solid waste entering landfills by 2020. As shown, GHG emissions would be 691.1 

MT GHG CO2E annually.  

 

As shown in Tables 1 and 2, with the incorporation of water conservation and recycling 

measures to reduce energy emissions, GHG emissions associated with the proposed project 

would be approximately 11.6 MT annually less than the expansion scenario referenced for the 

existing land use. Therefore, pursuant to the City’s CAP Consistency Checklist, the project 

would not have an adverse impact to GHG emissions.  

 

6.2   STEP 2 CONSISTENCY CHECKLIST  

The proposed project would be consistent with Step 2 of the CAP Consistency Checklist. Step 2 

evaluates the proposed project’s consistency with the CAP Consistency Checklist. For  
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Table 2: Proposed Project Buildout Operational GHG Emissions  

Emission Source  

  CO2  CH4  N2O   CO2E 

  Metric Tons per Year    

Area     1.5  0.01  0.0  1.5 

Energy     239.0  0.01  0.01  239.9 

Mobile     398.5  0.02  0.0  398.6 

Solid waste     5.9  0.3  0.0  14.6 

Water supply and wastewater     45.7  0.2  0.01  52.8 

  Total   690.6  0.5  0.02  691.1 

See Appendix A for detailed results. CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; CO2E = carbon 

dioxide equivalent.  
Emissions estimates are based on a buildout year of 2021. Totals may not sum due to rounding.   

informational purposes, estimated project‐generated emissions are provided in Chapter 7. The 

proposed project’s consistency with the five CAP strategies and the CAP Consistency Checklist 

is presented in Table 3. 

 

Table 3: Consistency with the CAP Strategies and Step 2 Checklist Items  

CAP Consistency Checklist Item  Consistency Evaluation  

Strategy 1: Energy‐ and Water‐Efficient Buildings

Checklist Requirement:  

1. Cool/Green Roofs  

• Would the project include roofing materials with a 

minimum 3‐year aged solar reflection and thermal 

emittance or solar reflection index equal to or 

greater than the values specified in the voluntary 

measures under California Green Building 

Standards Code?; OR   

• Would the project roof construction have a thermal 

mass over the roof membrane, including areas of 

vegetated (green) roofs, weighing at least 25 

pounds per square foot as specified in the 

voluntary measures under California Green 

Building Standards Code?; OR   

• Would the project include a combination of the 

above two options?   

Consistent. The project would include roofing 

materials with a minimum 3‐year aged solar 

reflection and thermal emittance or solar 

reflection index equal to or greater than the 

values specific in the voluntary measures 

under California Green Building Standards 

Code. 
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CAP Consistency Checklist Item  Consistency Evaluation  

Checklist Requirement:   

2. Plumbing Fixtures and Fittings   

  

With respect to plumbing fixtures or fittings provided 

as part of the project, would those low‐flow 

fixtures/appliances be consistent with each of the 

following:   

  

Residential buildings:   

• Kitchen faucets: maximum flow rate not to exceed 

1.5 gallons per minute at 60 pounds per square 

inch;   

• Standard dishwashers: 4.25 gallons per cycle;  

• Compact dishwashers: 3.5 gallons per cycle; and  

• Clothes washers: water factor of 6 gallons per cubic 

feet of drum capacity?   

  

Nonresidential buildings:   

• Plumbing fixtures and fittings that do not exceed 

the maximum flow rate specified in Table 

A5.303.2.3.1 (voluntary measures) of the California 

Green Building Standards Code; and   

• Appliances and fixtures for commercial 

applications that meet the provisions of Section 

A5.303.3 (voluntary measures) of the California 

Green Building Standards Code?   

Consistent. The proposed project involves the 

construction of a senior residential care facility, 

which is a non‐residential use under the code, 

but for purposes of these standards it is 

appropriate that the individual unit fixtures 

meet the residential standards and the 

common areas meet the commercial 

application standards 

Strategy 3: Bicycling, Walking, Transit and Land Use  

Checklist Requirement:   

3. Electric Vehicle Charging   

• Multiple‐family projects of 17 dwelling units or 

less: Would 3% of the total parking spaces 

required, or a minimum of one space, 

whichever is greater, be provided with a listed 

cabinet, box or enclosure connected to a conduit 

linking the parking spaces with the electrical 

service, in a manner approved by the building 

and safety official, to allow for the future 

installation of electric vehicle supply equipment 

to provide electric vehicle charging stations at 

such time as it is needed for use by residents?  

Consistent. The project would provide three 

parking spaces for electric vehicles (EV) and 

three parking spaces for zero emissions 

vehicles. EV parking spaces would include 50 

percent of the total required listed cabinets, 

boxes, or enclosures with necessary electric 

vehicle supply equipment installed to provide 

active electric vehicle charging stations for use. 
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CAP Consistency Checklist Item  Consistency Evaluation  

• Multiple‐family projects of more than 17 

dwelling units: Of the total required listed 

cabinets, boxes or enclosures, would 50% have 

the necessary electric vehicle supply equipment 

installed to provide active electric vehicle 

charging stations ready for use by residents?  

• Non‐residential projects: Of the total required 

listed cabinets, boxes or enclosures, would 50% 

have the necessary electric vehicle supply 

equipment installed to provide active electric 

vehicle charging stations ready for use? 

 

Checklist Requirement:  

4. Bicycle Parking Spaces   

  

Would the project provide more short‐ and long‐term 

bicycle parking spaces than required in the City’s 

Municipal Code (Chapter 14, Article 2, Division 5)?  

Consistent. The proposed project is a senior 

residential care facility. As such, no bicycle 

parking is required. However, the project 

would provide five bicycle parking spaces: 

three spaces for short‐term bicycle parking and 

two spaces for long‐term bicycle parking. 

Checklist Requirement:  

5. Shower Facilities   

  

If the project includes nonresidential development that 

would accommodate over 10 tenant occupants 

(employees), would the project include 

changing/shower facilities in accordance with the 

voluntary measures under the California Green 

Building Standards Code as shown in the table [Table 

3a] below?  

Table 3a 

Shower Facility Requirements  

Consistent. The proposed project would 

accommodate between 11 and 50 employees. 

Therefore, the project would include 

changing/shower facilities in accordance with 

the voluntary measures under the California 

Green Building Standards Code: 1 shower stall 

and two two‐tier personal effects lockers. 

Number of 

Tenant 

Occupants 

(Employees)  

Shower/Changing  

Facilities Required  

Two‐Tier (12ʺ × 15ʺ 

× 72ʺ) Personal  

Effects Lockers 

Required  

 

0–10   0   0 

11–50   1 shower stall   2 

51–100   1 shower stall   3 

101–200   1 shower stall   4 

Over 200  1 shower stall plus 1 

additional shower 

stall for each 200  
additional 

tenant/occupants 

1 two‐tier locker plus 

1 two‐tier  
locker for each 50  

additional 

tenant/occupants  
 



Seabreeze Senior Living Facility Project 
Greenhouse Gas Study  
 
 

KLR Planning 
  35

CAP Consistency Checklist Item  Consistency Evaluation  

Checklist Requirement: 

6. Designated Parking Spaces   

  

If the project includes an employment use in a TPA, 

would the project provide designated parking for a 

combination of low‐emitting, fuel‐efficient, and 

carpool/vanpool vehicles in accordance with the table 

[Table 3b] below?   

Not Applicable. The proposed project consists 

of a senior residential care facility and is not 

located within a TPA. The requirement of 

designated parking spaces applies to 

nonresidential uses within a TPA. As such, this 

requirement does not apply to the proposed 

project. 

Table 3b 

Parking Requirements  

Number of Required 

Parking Spaces  

Number of Designated 

Parking Spaces  

0–9   0 

10–25   2 

26–50   4 

51–75   6 

76–100   9 

101–150   11 

151–200   18 

201 and over   At least 10% of total 

This measure does not cover electric vehicles. See 

Question 4 for electric vehicle parking requirements.   

  

Note: Vehicles bearing Clean Air Vehicle stickers from 

expired HOV lane programs may be considered eligible 

for designated parking spaces. The required designated 

parking spaces are to be provided within the overall 

minimum parking requirement, not in addition to it.   

Checklist Requirement: 

7. Transportation Demand Management Program   

  

If the project would accommodate over 50 tenant‐

occupants (employees), would it include a 

Transportation Demand Management Program that 

would be applicable to existing tenants and future 

tenants that includes:  

  

At least one of the following components:   

• Parking cash out program?   

• Parking management plan that includes charging 

employees market‐rate for single‐occupancy vehicle 

  Not Applicable. The Seabreeze Senior Living 

project would employ less than 50 employees. A 

Transportation Demand Management Program 

is required for projects that would accommodate 

over 50 employees. As such, this requirement 

does not apply to the proposed project. 
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CAP Consistency Checklist Item  Consistency Evaluation  

parking and providing reserved, discounted, or free 

spaces for registered carpools or vanpools?   

• Unbundled parking whereby parking spaces would 

be leased or sold separately from the rental or 

purchase fees for the development for the life of the 

development?  

  

And at least three of the following components:   

Commitment to maintaining an employer network in 

the SANDAG iCommute program and promoting its 

RideMatcher service to tenants/employees?  

On‐site carsharing vehicle(s) or bikesharing?  

Flexible or alternative work hours?  

Telework program?   

Transit, carpool, and vanpool subsidies?   

Pre‐tax deduction for transit or vanpool fares and 

bicycle commute costs  

Access to services that reduce the need to drive, such 

as cafes, commercial stores, banks, post offices, 

restaurants, gyms, or childcare, either onsite or within 

1,320 feet (1/4 mile) of the structure/use?

Sources: City of San Diego 2015a, 2017a.  

As summarized in Table 3, the project would be consistent with applicable CAP Consistency 

Checklist items and would be consistent with the City’s CAP with respect to planning and land 

use strategies. The project would not impede the City’s ability to implement the actions 

identified in the CAP to achieve the CAP’s targets and associated GHG emission reductions. 

Therefore, the project would result in a less than significant impact on climate change with 

regard to Step 2 of the City’s CAP Consistency Checklist.  
 
6.3   STEP 3 CONSISTENCY  

Because the project site is not located in a TPA, as defined by SB 743 as a quarter mile from an 

existing or planned transit stop, Step 3 is not applicable.  

 

6.4   CAP CONSISTENCY CONCLUSION  

Per the Step 1 consistency analysis above, emissions from the proposed project would be less 

than a comparable buildout of the land use inventoried in the CAP with incorporation of 

measures to reduce indoor/outdoor water demand and implementation of a recycling program 

that would achieve a 75% reduction in landfilled solid waste by 2020. Thus, GHG emissions 

would be less than significant. Regarding Step 2 consistency, the project would be consistent 
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with applicable CAP Consistency Checklist items and is consistent with the City’s CAP with 

respect to planning and land use strategies. Step 3 consistency is not applicable to the project.  

 

Because the project would be consistent with Steps 1 and 2, the proposed project would be 

consistent with the City of San Diego Climate Action Plan. GHG impacts would be less than 

significant.  
 

7.0   PROPOSED PROJECT CONSTRUCTION EMISSIONS  

Construction of the proposed project would result in short‐term GHG emissions through the 

use of construction equipment, off‐site trucks hauling construction materials, and worker trips. 

Emissions from construction of the proposed project are not required to determine compliance 

with the City’s CAP; however, they are presented below for disclosure.  

 

For the purposes of modeling, and consistent with the air quality analysis, it was assumed that 

construction of the proposed project would begin in September 2019. Construction of the project 

from start to finish is estimated to take approximately 18 months.  

 

The construction phasing and equipment mix used for estimating the construction emissions of 

the project was calculated using CalEEMod 2016.3.2 default values (Appendix A). For the 

analysis, it was generally assumed that heavy construction equipment would be operating at 

the site for approximately 8 hours per day, 5 days per week (22 days per month), during project 

construction. Construction‐worker trip, vendor trip, and haul truck trip estimates by 

construction phase were also calculated using CalEEMod defaults.  Table 4 presents 

construction emissions for the project in 2019 and 2020 from on‐site and off‐site emission 

sources.  

Table 4: Estimated Annual Proposed Project Construction GHG Emissions  

Year  
  CO2  CH4  N2O   CO2E 

Metric Tons per Year    

2019     255.6  0.05  0.0  257.0 

2020     239.5  0.04  0.0  244.5 

  Total   495.1  0.09  0.0  501.5 

    Amortized Construction Emissions over 30 years   16.7 

CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; CO2E = carbon 

dioxide equivalent. See Appendix A for detailed results.  

As shown in Table 4, the estimated GHG emissions generated during project construction 

would be approximately 497.6 MT CO2E. Estimated project‐generated construction emissions 

amortized over 30 years would be approximately 16.5 MT CO2E per year. As referenced, 
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emissions from construction of the proposed project are not required to determine compliance 

with the City’s CAP.  They are provided herein the purpose of disclosure.  
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Appendix A  
CalEEMod Air Emission Model Results – 

Annual Emissions for Construction and Operation 



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

General Office Building 3.50 1000sqft 0.08 3,500.00 0

Parking Lot 150.00 Space 1.35 60,000.00 0

Arena 45.00 1000sqft 14.46 45,000.00 0

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

2020Operational Year

CO2 Intensity 
(lb/MWhr)

720.49 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Equestrian Center Expansion
San Diego County, Summer

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/27/2018 7:36 AMPage 1 of 27

Equestrian Center Expansion - San Diego County, Summer



Project Characteristics - 

Land Use - Assumes expansion to include 3,500 SF office/admin and 45,000 SF horse arena.  
Expansion would add approximatley 20,000 SF of new development assuming 34,000 SF of existing development.

Vehicle Trips - Trip rate revised to assume the administrative element operates 7 days per week to coincide with events.

Construction Off-road Equipment Mitigation - 

Area Mitigation - Assumes low VOC paint used per SDAPCD requirements

Energy Mitigation - 

Water Mitigation - 

Waste Mitigation - 

2.0 Emissions Summary

Table Name Column Name Default Value New Value

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/27/2018 7:36 AMPage 2 of 27

Equestrian Center Expansion - San Diego County, Summer



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 4.8174 54.5750 33.9956 0.0638 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

2020 58.5603 21.3270 18.6411 0.0357 0.4915 1.1296 1.6211 0.1331 1.0622 1.1954 0.0000 3,461.571
4

3,461.571
4

0.7178 0.0000 3,478.402
0

Maximum 58.5603 54.5750 33.9956 0.0638 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

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 4.8174 54.5750 33.9956 0.0638 7.1937 2.3914 9.5851 3.9122 2.2001 6.1123 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

2020 58.5603 21.3270 18.6411 0.0357 0.4915 1.1296 1.6211 0.1331 1.0622 1.1954 0.0000 3,461.571
4

3,461.571
4

0.7178 0.0000 3,478.402
0

Maximum 58.5603 54.5750 33.9956 0.0638 7.1937 2.3914 9.5851 3.9122 2.2001 6.1123 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

Mitigated 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 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 58.91 0.00 49.58 59.96 0.00 45.32 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/27/2018 7:36 AMPage 3 of 27

Equestrian Center Expansion - San Diego County, Summer



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 1.3804 1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Energy 0.0175 0.1587 0.1333 9.5000e-
004

0.0121 0.0121 0.0121 0.0121 190.4480 190.4480 3.6500e-
003

3.4900e-
003

191.5798

Mobile 0.8665 3.3244 8.7577 0.0274 2.1803 0.0267 2.2070 0.5828 0.0250 0.6078 2,780.144
4

2,780.144
4

0.1538 2,783.989
8

Total 2.2644 3.4833 8.9114 0.0284 2.1803 0.0388 2.2192 0.5828 0.0372 0.6200 2,970.635
8

2,970.635
8

0.1576 3.4900e-
003

2,975.615
9

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 1.3028 1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Energy 0.0175 0.1587 0.1333 9.5000e-
004

0.0121 0.0121 0.0121 0.0121 190.4480 190.4480 3.6500e-
003

3.4900e-
003

191.5798

Mobile 0.8665 3.3244 8.7577 0.0274 2.1803 0.0267 2.2070 0.5828 0.0250 0.6078 2,780.144
4

2,780.144
4

0.1538 2,783.989
8

Total 2.1868 3.4833 8.9114 0.0284 2.1803 0.0388 2.2192 0.5828 0.0372 0.6200 2,970.635
8

2,970.635
8

0.1576 3.4900e-
003

2,975.615
9

Mitigated Operational

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/27/2018 7:36 AMPage 4 of 27

Equestrian Center Expansion - San Diego County, Summer



3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 6/1/2019 6/28/2019 5 20

2 Site Preparation Site Preparation 6/29/2019 7/12/2019 5 10

3 Grading Grading 7/13/2019 8/23/2019 5 30

4 Building Construction Building Construction 8/24/2019 10/16/2020 5 300

5 Paving Paving 10/17/2020 11/13/2020 5 20

6 Architectural Coating Architectural Coating 11/14/2020 12/11/2020 5 20

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

3.43 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: 0; Residential Outdoor: 0; Non-Residential Indoor: 72,750; Non-Residential Outdoor: 24,250; Striped Parking Area: 3,600 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 1.35
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 158 0.38

Demolition Rubber Tired Dozers 2 8.00 247 0.40

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT
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3.2 Demolition - 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 3.5134 35.7830 22.0600 0.0388 1.7949 1.7949 1.6697 1.6697 3,816.899
4

3,816.899
4

1.0618 3,843.445
1

Total 3.5134 35.7830 22.0600 0.0388 1.7949 1.7949 1.6697 1.6697 3,816.899
4

3,816.899
4

1.0618 3,843.445
1

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

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

Demolition 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 45.00 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 9.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 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

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 0.0589 0.0411 0.4641 1.3100e-
003

0.1232 8.8000e-
004

0.1241 0.0327 8.1000e-
004

0.0335 130.5300 130.5300 4.1700e-
003

130.6342

Total 0.0589 0.0411 0.4641 1.3100e-
003

0.1232 8.8000e-
004

0.1241 0.0327 8.1000e-
004

0.0335 130.5300 130.5300 4.1700e-
003

130.6342

Unmitigated Construction Off-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

Off-Road 3.5134 35.7830 22.0600 0.0388 1.7949 1.7949 1.6697 1.6697 0.0000 3,816.899
4

3,816.899
4

1.0618 3,843.445
1

Total 3.5134 35.7830 22.0600 0.0388 1.7949 1.7949 1.6697 1.6697 0.0000 3,816.899
4

3,816.899
4

1.0618 3,843.445
1

Mitigated Construction On-Site
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3.2 Demolition - 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

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 0.0589 0.0411 0.4641 1.3100e-
003

0.1232 8.8000e-
004

0.1241 0.0327 8.1000e-
004

0.0335 130.5300 130.5300 4.1700e-
003

130.6342

Total 0.0589 0.0411 0.4641 1.3100e-
003

0.1232 8.8000e-
004

0.1241 0.0327 8.1000e-
004

0.0335 130.5300 130.5300 4.1700e-
003

130.6342

Mitigated Construction Off-Site

3.3 Site Preparation - 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 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.3350 45.5727 22.0630 0.0380 2.3904 2.3904 2.1991 2.1991 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Total 4.3350 45.5727 22.0630 0.0380 18.0663 2.3904 20.4566 9.9307 2.1991 12.1298 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Unmitigated Construction On-Site
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3.3 Site Preparation - 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

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 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Total 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Unmitigated Construction Off-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

Fugitive Dust 7.0458 0.0000 7.0458 3.8730 0.0000 3.8730 0.0000 0.0000

Off-Road 4.3350 45.5727 22.0630 0.0380 2.3904 2.3904 2.1991 2.1991 0.0000 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Total 4.3350 45.5727 22.0630 0.0380 7.0458 2.3904 9.4362 3.8730 2.1991 6.0721 0.0000 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Mitigated Construction On-Site
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3.3 Site Preparation - 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

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 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Total 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Mitigated Construction Off-Site

3.4 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 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 4.7389 54.5202 33.3768 0.0620 2.3827 2.3827 2.1920 2.1920 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Total 4.7389 54.5202 33.3768 0.0620 8.6733 2.3827 11.0560 3.5965 2.1920 5.7885 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Unmitigated Construction On-Site
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3.4 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

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 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Total 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Unmitigated Construction Off-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

Fugitive Dust 3.3826 0.0000 3.3826 1.4026 0.0000 1.4026 0.0000 0.0000

Off-Road 4.7389 54.5202 33.3768 0.0620 2.3827 2.3827 2.1920 2.1920 0.0000 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Total 4.7389 54.5202 33.3768 0.0620 3.3826 2.3827 5.7653 1.4026 2.1920 3.5947 0.0000 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Mitigated Construction On-Site
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3.4 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

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 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Total 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Mitigated Construction Off-Site

3.5 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 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Total 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Unmitigated Construction On-Site
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3.5 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

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 0.1767 0.1233 1.3924 3.9300e-
003

0.3697 2.6300e-
003

0.3723 0.0981 2.4300e-
003

0.1005 391.5898 391.5898 0.0125 391.9025

Total 0.2595 2.3551 1.9685 8.9000e-
003

0.4915 0.0182 0.5097 0.1331 0.0173 0.1504 924.4198 924.4198 0.0536 925.7608

Unmitigated Construction Off-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

Off-Road 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 0.0000 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Total 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 0.0000 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Mitigated Construction On-Site
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3.5 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

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 0.1767 0.1233 1.3924 3.9300e-
003

0.3697 2.6300e-
003

0.3723 0.0981 2.4300e-
003

0.1005 391.5898 391.5898 0.0125 391.9025

Total 0.2595 2.3551 1.9685 8.9000e-
003

0.4915 0.0182 0.5097 0.1331 0.0173 0.1504 924.4198 924.4198 0.0536 925.7608

Mitigated Construction Off-Site

3.5 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 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Unmitigated Construction On-Site
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3.5 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

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 0.1651 0.1113 1.2756 3.8100e-
003

0.3697 2.5900e-
003

0.3723 0.0981 2.3900e-
003

0.1004 379.2362 379.2362 0.0113 379.5193

Total 0.2324 2.1409 1.7926 8.7400e-
003

0.4915 0.0125 0.5040 0.1331 0.0119 0.1450 908.5083 908.5083 0.0504 909.7675

Unmitigated Construction Off-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

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Mitigated Construction On-Site
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3.5 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

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 0.1651 0.1113 1.2756 3.8100e-
003

0.3697 2.5900e-
003

0.3723 0.0981 2.3900e-
003

0.1004 379.2362 379.2362 0.0113 379.5193

Total 0.2324 2.1409 1.7926 8.7400e-
003

0.4915 0.0125 0.5040 0.1331 0.0119 0.1450 908.5083 908.5083 0.0504 909.7675

Mitigated Construction Off-Site

3.6 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 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.1769 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.5334 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Unmitigated Construction On-Site
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3.6 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

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

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 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.1769 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.5334 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Mitigated Construction On-Site
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3.6 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

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

3.7 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 58.2851 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 58.5273 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
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3.7 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

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 0.0330 0.0223 0.2551 7.6000e-
004

0.0739 5.2000e-
004

0.0745 0.0196 4.8000e-
004

0.0201 75.8472 75.8472 2.2600e-
003

75.9039

Total 0.0330 0.0223 0.2551 7.6000e-
004

0.0739 5.2000e-
004

0.0745 0.0196 4.8000e-
004

0.0201 75.8472 75.8472 2.2600e-
003

75.9039

Unmitigated Construction Off-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

Archit. Coating 58.2851 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 58.5273 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
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 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

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 0.0330 0.0223 0.2551 7.6000e-
004

0.0739 5.2000e-
004

0.0745 0.0196 4.8000e-
004

0.0201 75.8472 75.8472 2.2600e-
003

75.9039

Total 0.0330 0.0223 0.2551 7.6000e-
004

0.0739 5.2000e-
004

0.0745 0.0196 4.8000e-
004

0.0201 75.8472 75.8472 2.2600e-
003

75.9039

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 0.8665 3.3244 8.7577 0.0274 2.1803 0.0267 2.2070 0.5828 0.0250 0.6078 2,780.144
4

2,780.144
4

0.1538 2,783.989
8

Unmitigated 0.8665 3.3244 8.7577 0.0274 2.1803 0.0267 2.2070 0.5828 0.0250 0.6078 2,780.144
4

2,780.144
4

0.1538 2,783.989
8

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

Arena 481.95 481.95 481.95 935,918 935,918

General Office Building 38.61 8.61 3.68 70,091 70,091

Parking Lot 0.00 0.00 0.00

Total 520.56 490.56 485.63 1,006,009 1,006,009

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

Arena 9.50 7.30 7.30 0.00 81.00 19.00 66 28 6

General Office Building 9.50 7.30 7.30 33.00 48.00 19.00 77 19 4

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

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

0.0175 0.1587 0.1333 9.5000e-
004

0.0121 0.0121 0.0121 0.0121 190.4480 190.4480 3.6500e-
003

3.4900e-
003

191.5798

NaturalGas 
Unmitigated

0.0175 0.1587 0.1333 9.5000e-
004

0.0121 0.0121 0.0121 0.0121 190.4480 190.4480 3.6500e-
003

3.4900e-
003

191.5798

5.1 Mitigation Measures Energy

Exceed Title 24

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

Arena 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

General Office Building 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Parking Lot 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Historical Energy Use: N
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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

Arena 1425.21 0.0154 0.1397 0.1174 8.4000e-
004

0.0106 0.0106 0.0106 0.0106 167.6712 167.6712 3.2100e-
003

3.0700e-
003

168.6676

General Office 
Building

193.603 2.0900e-
003

0.0190 0.0159 1.1000e-
004

1.4400e-
003

1.4400e-
003

1.4400e-
003

1.4400e-
003

22.7768 22.7768 4.4000e-
004

4.2000e-
004

22.9121

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

Total 0.0175 0.1587 0.1333 9.5000e-
004

0.0121 0.0121 0.0121 0.0121 190.4480 190.4480 3.6500e-
003

3.4900e-
003

191.5798

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

Arena 1.42521 0.0154 0.1397 0.1174 8.4000e-
004

0.0106 0.0106 0.0106 0.0106 167.6712 167.6712 3.2100e-
003

3.0700e-
003

168.6676

General Office 
Building

0.193603 2.0900e-
003

0.0190 0.0159 1.1000e-
004

1.4400e-
003

1.4400e-
003

1.4400e-
003

1.4400e-
003

22.7768 22.7768 4.4000e-
004

4.2000e-
004

22.9121

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

Total 0.0175 0.1587 0.1333 9.5000e-
004

0.0121 0.0121 0.0121 0.0121 190.4480 190.4480 3.6500e-
003

3.4900e-
003

191.5798

Mitigated

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/27/2018 7:36 AMPage 24 of 27

Equestrian Center Expansion - San Diego County, Summer



Use Low VOC Paint - Residential Interior

Use Low VOC Paint - Residential Exterior

Use Low VOC Paint - Non-Residential Interior

Use Low VOC Paint - Non-Residential Exterior

Use Low VOC Cleaning Supplies

6.1 Mitigation Measures Area

6.0 Area 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

Mitigated 1.3028 1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Unmitigated 1.3804 1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464
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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 lb/day lb/day

Architectural 
Coating

0.3194 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.0592 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.9200e-
003

1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Total 1.3804 1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Unmitigated

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

0.3194 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.9816 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.9200e-
003

1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Total 1.3028 1.9000e-
004

0.0204 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0434 0.0434 1.2000e-
004

0.0464

Mitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

Apply Water Conservation Strategy

Use Water Efficient Irrigation System

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

11.0 Vegetation

9.0 Operational Offroad

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

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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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Congregate Care (Assisted Living) 128.00 Dwelling Unit 9.00 121,870.00 366

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)

Seabreeze Senior Living Facility
San Diego County, Annual
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Project Characteristics - 

Land Use - Lot size is 9 acres.  Developed area would equal 121,870 sf

Construction Phase - Construction duration estimated.

Demolition - 

Grading - Assumes two acres graded daily.

Area Coating - SDAPCD Rule 67 limits non-flat coatings to 150 g/L VOCs

Construction Off-road Equipment Mitigation - 

Mobile Land Use Mitigation - 

Mobile Commute Mitigation - 

Area Mitigation - Assumes use of low VOC paint 150 g/L

Energy Mitigation - 

Water Mitigation - 

Waste Mitigation - 

Vehicle Trips - Trip rate increased to match traffic study

Architectural Coating - Rule 67
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 150.00

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

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 150

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 150

tblAreaMitigation UseLowVOCPaintParkingCheck False True

tblAreaMitigation UseLowVOCPaintParkingValue 250 150

tblConstructionPhase NumDays 20.00 30.00

tblEnergyUse NT24E 3,054.10 3,277.06

tblEnergyUse T24E 209.39 246.93

tblEnergyUse T24NG 3,248.74 4,687.93

tblGrading AcresOfGrading 10.00 2.00

tblLandUse LandUseSquareFeet 128,000.00 121,870.00

tblLandUse LotAcreage 8.00 9.00

tblVehicleTrips WD_TR 2.74 3.10
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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 0.2265 2.0507 1.5423 2.8700e-
003

0.1983 0.1106 0.3089 0.0953 0.1033 0.1985 0.0000 255.6539 255.6539 0.0555 0.0000 257.0403

2020 1.7062 1.5218 1.4598 2.7700e-
003

0.0573 0.0821 0.1394 0.0154 0.0772 0.0925 0.0000 243.3846 243.3846 0.0462 0.0000 244.5407

Maximum 1.7062 2.0507 1.5423 2.8700e-
003

0.1983 0.1106 0.3089 0.0953 0.1033 0.1985 0.0000 255.6539 255.6539 0.0555 0.0000 257.0403

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 0.2265 2.0507 1.5423 2.8700e-
003

0.1143 0.1106 0.2249 0.0496 0.1033 0.1529 0.0000 255.6536 255.6536 0.0555 0.0000 257.0401

2020 1.7062 1.5218 1.4598 2.7700e-
003

0.0573 0.0821 0.1394 0.0154 0.0772 0.0925 0.0000 243.3844 243.3844 0.0462 0.0000 244.5404

Maximum 1.7062 2.0507 1.5423 2.8700e-
003

0.1143 0.1106 0.2249 0.0496 0.1033 0.1529 0.0000 255.6536 255.6536 0.0555 0.0000 257.0401

Mitigated 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 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 32.87 0.00 18.74 41.29 0.00 15.69 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 tons/yr MT/yr

Area 8.6507 0.1678 10.8665 0.0180 1.3953 1.3953 1.3953 1.3953 132.2186 57.0030 189.2216 0.1235 0.0104 195.4088

Energy 6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 239.0024 239.0024 8.3400e-
003

2.6000e-
003

239.9847

Mobile 0.1124 0.5006 1.3626 4.6200e-
003

0.3963 3.9300e-
003

0.4002 0.1061 3.6700e-
003

0.1098 0.0000 425.7891 425.7891 0.0226 0.0000 426.3539

Waste 0.0000 0.0000 0.0000 0.0000 23.7093 0.0000 23.7093 1.4012 0.0000 58.7389

Water 0.0000 0.0000 0.0000 0.0000 2.6458 54.5783 57.2241 0.2740 6.8700e-
003

66.1204

Total 8.7693 0.7208 12.2514 0.0230 0.3963 1.4035 1.7997 0.1061 1.4032 1.5093 158.5737 776.3729 934.9466 1.8296 0.0199 986.6068

Unmitigated Operational

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

1 6-3-2019 9-2-2019 1.1493 1.1493

2 9-3-2019 12-2-2019 0.8421 0.8421

3 12-3-2019 3-2-2020 0.7907 0.7907

4 3-3-2020 6-2-2020 0.7730 0.7730

5 6-3-2020 9-2-2020 1.4751 1.4751

6 9-3-2020 9-30-2020 0.4474 0.4474

Highest 1.4751 1.4751
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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 0.5836 0.0110 0.9525 5.0000e-
005

5.2500e-
003

5.2500e-
003

5.2500e-
003

5.2500e-
003

0.0000 1.5525 1.5525 1.5000e-
003

0.0000 1.5901

Energy 6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 239.0024 239.0024 8.3400e-
003

2.6000e-
003

239.9847

Mobile 0.1091 0.4799 1.2901 4.3200e-
003

0.3689 3.6900e-
003

0.3726 0.0988 3.4500e-
003

0.1023 0.0000 398.0883 398.0883 0.0213 0.0000 398.6219

Waste 0.0000 0.0000 0.0000 0.0000 5.9273 0.0000 5.9273 0.3503 0.0000 14.6847

Water 0.0000 0.0000 0.0000 0.0000 2.1167 43.6627 45.7793 0.2192 5.5000e-
003

52.8963

Total 0.6989 0.5431 2.2648 4.7000e-
003

0.3689 0.0132 0.3821 0.0988 0.0129 0.1117 8.0440 682.3059 690.3499 0.6006 8.1000e-
003

707.7778

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

92.03 24.64 81.51 79.53 6.90 99.06 78.77 6.90 99.08 92.60 94.93 12.12 26.16 67.17 59.24 28.26
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 6/3/2019 6/28/2019 5 20

2 Site Preparation Site Preparation 6/29/2019 7/12/2019 5 10

3 Grading Grading 7/13/2019 8/9/2019 5 20

4 Building Construction Building Construction 8/10/2019 6/26/2020 5 230

5 Paving Paving 6/27/2020 7/24/2020 5 20

6 Architectural Coating Architectural Coating 7/25/2020 9/18/2020 5 30

OffRoad Equipment

Residential Indoor: 246,787; Residential Outdoor: 82,262; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 2

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Excavators 3 8.00 158 0.38

Demolition Rubber Tired Dozers 2 8.00 247 0.40

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/25/2019 1:54 PMPage 8 of 35

Seabreeze Senior Living Facility - San Diego County, Annual



3.2 Demolition - 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 1.0800e-
003

0.0000 1.0800e-
003

1.6000e-
004

0.0000 1.6000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0351 0.3578 0.2206 3.9000e-
004

0.0180 0.0180 0.0167 0.0167 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8672

Total 0.0351 0.3578 0.2206 3.9000e-
004

1.0800e-
003

0.0180 0.0190 1.6000e-
004

0.0167 0.0169 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8672

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

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

Demolition 6 15.00 0.00 10.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 92.00 14.00 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 Demolition - 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

Hauling 4.0000e-
005

1.5300e-
003

3.3000e-
004

0.0000 9.0000e-
005

1.0000e-
005

9.0000e-
005

2.0000e-
005

1.0000e-
005

3.0000e-
005

0.0000 0.3898 0.3898 4.0000e-
005

0.0000 0.3907

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 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Total 6.3000e-
004

1.9800e-
003

4.7200e-
003

1.0000e-
005

1.2900e-
003

2.0000e-
005

1.3000e-
003

3.4000e-
004

2.0000e-
005

3.6000e-
004

0.0000 1.5125 1.5125 8.0000e-
005

0.0000 1.5143

Unmitigated Construction Off-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

Fugitive Dust 4.9000e-
004

0.0000 4.9000e-
004

7.0000e-
005

0.0000 7.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0351 0.3578 0.2206 3.9000e-
004

0.0180 0.0180 0.0167 0.0167 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8671

Total 0.0351 0.3578 0.2206 3.9000e-
004

4.9000e-
004

0.0180 0.0184 7.0000e-
005

0.0167 0.0168 0.0000 34.6263 34.6263 9.6300e-
003

0.0000 34.8671

Mitigated Construction On-Site
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3.2 Demolition - 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

Hauling 4.0000e-
005

1.5300e-
003

3.3000e-
004

0.0000 9.0000e-
005

1.0000e-
005

9.0000e-
005

2.0000e-
005

1.0000e-
005

3.0000e-
005

0.0000 0.3898 0.3898 4.0000e-
005

0.0000 0.3907

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 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Total 6.3000e-
004

1.9800e-
003

4.7200e-
003

1.0000e-
005

1.2900e-
003

2.0000e-
005

1.3000e-
003

3.4000e-
004

2.0000e-
005

3.6000e-
004

0.0000 1.5125 1.5125 8.0000e-
005

0.0000 1.5143

Mitigated Construction Off-Site

3.3 Site Preparation - 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 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0217 0.2279 0.1103 1.9000e-
004

0.0120 0.0120 0.0110 0.0110 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Total 0.0217 0.2279 0.1103 1.9000e-
004

0.0903 0.0120 0.1023 0.0497 0.0110 0.0607 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Unmitigated Construction On-Site
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3.3 Site Preparation - 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

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 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Total 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Unmitigated Construction Off-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

Fugitive Dust 0.0407 0.0000 0.0407 0.0223 0.0000 0.0223 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0217 0.2279 0.1103 1.9000e-
004

0.0120 0.0120 0.0110 0.0110 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Total 0.0217 0.2279 0.1103 1.9000e-
004

0.0407 0.0120 0.0526 0.0223 0.0110 0.0333 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/25/2019 1:54 PMPage 12 of 35

Seabreeze Senior Living Facility - San Diego County, Annual



3.3 Site Preparation - 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

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 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Total 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Mitigated Construction Off-Site

3.4 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 0.0613 0.0000 0.0613 0.0332 0.0000 0.0332 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0258 0.2835 0.1629 3.0000e-
004

0.0140 0.0140 0.0129 0.0129 0.0000 26.6423 26.6423 8.4300e-
003

0.0000 26.8530

Total 0.0258 0.2835 0.1629 3.0000e-
004

0.0613 0.0140 0.0753 0.0332 0.0129 0.0461 0.0000 26.6423 26.6423 8.4300e-
003

0.0000 26.8530

Unmitigated Construction On-Site
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3.4 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

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 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Total 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Unmitigated Construction Off-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

Fugitive Dust 0.0276 0.0000 0.0276 0.0150 0.0000 0.0150 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0258 0.2835 0.1629 3.0000e-
004

0.0140 0.0140 0.0129 0.0129 0.0000 26.6422 26.6422 8.4300e-
003

0.0000 26.8530

Total 0.0258 0.2835 0.1629 3.0000e-
004

0.0276 0.0140 0.0416 0.0150 0.0129 0.0278 0.0000 26.6422 26.6422 8.4300e-
003

0.0000 26.8530

Mitigated Construction On-Site
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3.4 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

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 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Total 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Mitigated Construction Off-Site

3.5 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 0.1204 1.0750 0.8754 1.3700e-
003

0.0658 0.0658 0.0619 0.0619 0.0000 119.9031 119.9031 0.0292 0.0000 120.6334

Total 0.1204 1.0750 0.8754 1.3700e-
003

0.0658 0.0658 0.0619 0.0619 0.0000 119.9031 119.9031 0.0292 0.0000 120.6334

Unmitigated Construction On-Site
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3.5 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

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 3.3400e-
003

0.0896 0.0241 2.0000e-
004

4.7400e-
003

6.2000e-
004

5.3600e-
003

1.3700e-
003

5.9000e-
004

1.9600e-
003

0.0000 18.9694 18.9694 1.5200e-
003

0.0000 19.0075

Worker 0.0185 0.0142 0.1373 3.9000e-
004

0.0376 2.7000e-
004

0.0379 0.0100 2.5000e-
004

0.0103 0.0000 35.1195 35.1195 1.1300e-
003

0.0000 35.1477

Total 0.0218 0.1038 0.1614 5.9000e-
004

0.0424 8.9000e-
004

0.0433 0.0114 8.4000e-
004

0.0122 0.0000 54.0889 54.0889 2.6500e-
003

0.0000 54.1552

Unmitigated Construction Off-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

Off-Road 0.1204 1.0750 0.8754 1.3700e-
003

0.0658 0.0658 0.0619 0.0619 0.0000 119.9030 119.9030 0.0292 0.0000 120.6332

Total 0.1204 1.0750 0.8754 1.3700e-
003

0.0658 0.0658 0.0619 0.0619 0.0000 119.9030 119.9030 0.0292 0.0000 120.6332

Mitigated Construction On-Site
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3.5 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

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 3.3400e-
003

0.0896 0.0241 2.0000e-
004

4.7400e-
003

6.2000e-
004

5.3600e-
003

1.3700e-
003

5.9000e-
004

1.9600e-
003

0.0000 18.9694 18.9694 1.5200e-
003

0.0000 19.0075

Worker 0.0185 0.0142 0.1373 3.9000e-
004

0.0376 2.7000e-
004

0.0379 0.0100 2.5000e-
004

0.0103 0.0000 35.1195 35.1195 1.1300e-
003

0.0000 35.1477

Total 0.0218 0.1038 0.1614 5.9000e-
004

0.0424 8.9000e-
004

0.0433 0.0114 8.4000e-
004

0.0122 0.0000 54.0889 54.0889 2.6500e-
003

0.0000 54.1552

Mitigated Construction Off-Site

3.5 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 0.1357 1.2279 1.0783 1.7200e-
003

0.0715 0.0715 0.0672 0.0672 0.0000 148.2304 148.2304 0.0362 0.0000 149.1345

Total 0.1357 1.2279 1.0783 1.7200e-
003

0.0715 0.0715 0.0672 0.0672 0.0000 148.2304 148.2304 0.0362 0.0000 149.1345

Unmitigated Construction On-Site
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3.5 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

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 3.4100e-
003

0.1021 0.0271 2.4000e-
004

5.9500e-
003

5.0000e-
004

6.4500e-
003

1.7200e-
003

4.8000e-
004

2.1900e-
003

0.0000 23.6420 23.6420 1.8100e-
003

0.0000 23.6873

Worker 0.0217 0.0161 0.1576 4.7000e-
004

0.0472 3.4000e-
004

0.0476 0.0126 3.1000e-
004

0.0129 0.0000 42.6807 42.6807 1.2800e-
003

0.0000 42.7127

Total 0.0251 0.1182 0.1847 7.1000e-
004

0.0532 8.4000e-
004

0.0540 0.0143 7.9000e-
004

0.0151 0.0000 66.3227 66.3227 3.0900e-
003

0.0000 66.4000

Unmitigated Construction Off-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

Off-Road 0.1357 1.2279 1.0783 1.7200e-
003

0.0715 0.0715 0.0672 0.0672 0.0000 148.2302 148.2302 0.0362 0.0000 149.1343

Total 0.1357 1.2279 1.0783 1.7200e-
003

0.0715 0.0715 0.0672 0.0672 0.0000 148.2302 148.2302 0.0362 0.0000 149.1343

Mitigated Construction On-Site
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3.5 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

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 3.4100e-
003

0.1021 0.0271 2.4000e-
004

5.9500e-
003

5.0000e-
004

6.4500e-
003

1.7200e-
003

4.8000e-
004

2.1900e-
003

0.0000 23.6420 23.6420 1.8100e-
003

0.0000 23.6873

Worker 0.0217 0.0161 0.1576 4.7000e-
004

0.0472 3.4000e-
004

0.0476 0.0126 3.1000e-
004

0.0129 0.0000 42.6807 42.6807 1.2800e-
003

0.0000 42.7127

Total 0.0251 0.1182 0.1847 7.1000e-
004

0.0532 8.4000e-
004

0.0540 0.0143 7.9000e-
004

0.0151 0.0000 66.3227 66.3227 3.0900e-
003

0.0000 66.4000

Mitigated Construction Off-Site

3.6 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 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1902

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1902

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/25/2019 1:54 PMPage 19 of 35

Seabreeze Senior Living Facility - San Diego County, Annual



3.6 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

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 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Total 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Unmitigated Construction Off-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

Off-Road 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1901

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1901

Mitigated Construction On-Site
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3.6 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

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 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Total 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Mitigated Construction Off-Site

3.7 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 1.5251 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.8400e-
003

0.0337 0.0366 6.0000e-
005

2.2200e-
003

2.2200e-
003

2.2200e-
003

2.2200e-
003

0.0000 5.1065 5.1065 4.0000e-
004

0.0000 5.1164

Total 1.5300 0.0337 0.0366 6.0000e-
005

2.2200e-
003

2.2200e-
003

2.2200e-
003

2.2200e-
003

0.0000 5.1065 5.1065 4.0000e-
004

0.0000 5.1164

Unmitigated Construction On-Site
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3.7 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

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 1.3300e-
003

9.8000e-
004

9.6300e-
003

3.0000e-
005

2.8900e-
003

2.0000e-
005

2.9100e-
003

7.7000e-
004

2.0000e-
005

7.9000e-
004

0.0000 2.6096 2.6096 8.0000e-
005

0.0000 2.6115

Total 1.3300e-
003

9.8000e-
004

9.6300e-
003

3.0000e-
005

2.8900e-
003

2.0000e-
005

2.9100e-
003

7.7000e-
004

2.0000e-
005

7.9000e-
004

0.0000 2.6096 2.6096 8.0000e-
005

0.0000 2.6115

Unmitigated Construction Off-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

Archit. Coating 1.5251 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.8400e-
003

0.0337 0.0366 6.0000e-
005

2.2200e-
003

2.2200e-
003

2.2200e-
003

2.2200e-
003

0.0000 5.1065 5.1065 4.0000e-
004

0.0000 5.1164

Total 1.5300 0.0337 0.0366 6.0000e-
005

2.2200e-
003

2.2200e-
003

2.2200e-
003

2.2200e-
003

0.0000 5.1065 5.1065 4.0000e-
004

0.0000 5.1164

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Increase Density

Increase Diversity

Increase Transit Accessibility

Improve Pedestrian Network

Increase Transit Frequency

3.7 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

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 1.3300e-
003

9.8000e-
004

9.6300e-
003

3.0000e-
005

2.8900e-
003

2.0000e-
005

2.9100e-
003

7.7000e-
004

2.0000e-
005

7.9000e-
004

0.0000 2.6096 2.6096 8.0000e-
005

0.0000 2.6115

Total 1.3300e-
003

9.8000e-
004

9.6300e-
003

3.0000e-
005

2.8900e-
003

2.0000e-
005

2.9100e-
003

7.7000e-
004

2.0000e-
005

7.9000e-
004

0.0000 2.6096 2.6096 8.0000e-
005

0.0000 2.6115

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 0.1091 0.4799 1.2901 4.3200e-
003

0.3689 3.6900e-
003

0.3726 0.0988 3.4500e-
003

0.1023 0.0000 398.0883 398.0883 0.0213 0.0000 398.6219

Unmitigated 0.1124 0.5006 1.3626 4.6200e-
003

0.3963 3.9300e-
003

0.4002 0.1061 3.6700e-
003

0.1098 0.0000 425.7891 425.7891 0.0226 0.0000 426.3539

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

Congregate Care (Assisted Living) 396.80 281.60 312.32 1,051,535 978,979

Total 396.80 281.60 312.32 1,051,535 978,979

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

Congregate Care (Assisted 
Living)

10.80 7.30 7.50 41.60 18.80 39.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

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

Congregate Care (Assisted 
Living)

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
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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

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 178.4294 178.4294 7.1800e-
003

1.4900e-
003

179.0518

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 178.4294 178.4294 7.1800e-
003

1.4900e-
003

179.0518

NaturalGas 
Mitigated

6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 60.5730 60.5730 1.1600e-
003

1.1100e-
003

60.9330

NaturalGas 
Unmitigated

6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 60.5730 60.5730 1.1600e-
003

1.1100e-
003

60.9330

5.1 Mitigation Measures Energy

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

Congregate Care 
(Assisted Living)

1.1351e
+006

6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 60.5730 60.5730 1.1600e-
003

1.1100e-
003

60.9330

Total 6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 60.5730 60.5730 1.1600e-
003

1.1100e-
003

60.9330

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

Congregate Care 
(Assisted Living)

1.1351e
+006

6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 60.5730 60.5730 1.1600e-
003

1.1100e-
003

60.9330

Total 6.1200e-
003

0.0523 0.0223 3.3000e-
004

4.2300e-
003

4.2300e-
003

4.2300e-
003

4.2300e-
003

0.0000 60.5730 60.5730 1.1600e-
003

1.1100e-
003

60.9330

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

Congregate Care 
(Assisted Living)

545975 178.4294 7.1800e-
003

1.4900e-
003

179.0518

Total 178.4294 7.1800e-
003

1.4900e-
003

179.0518

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Congregate Care 
(Assisted Living)

545975 178.4294 7.1800e-
003

1.4900e-
003

179.0518

Total 178.4294 7.1800e-
003

1.4900e-
003

179.0518

Mitigated
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Use Low VOC Paint - Residential Interior

Use Low VOC Paint - Residential Exterior

Use Low VOC Paint - Non-Residential Interior

Use Low VOC Paint - Non-Residential Exterior

No Hearths Installed

Use Low VOC Cleaning Supplies

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 0.5836 0.0110 0.9525 5.0000e-
005

5.2500e-
003

5.2500e-
003

5.2500e-
003

5.2500e-
003

0.0000 1.5525 1.5525 1.5000e-
003

0.0000 1.5901

Unmitigated 8.6507 0.1678 10.8665 0.0180 1.3953 1.3953 1.3953 1.3953 132.2186 57.0030 189.2216 0.1235 0.0104 195.4088

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/25/2019 1:54 PMPage 28 of 35

Seabreeze Senior Living Facility - San Diego County, Annual



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

0.1144 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.4760 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 8.0315 0.1569 9.9140 0.0180 1.3900 1.3900 1.3900 1.3900 132.2186 55.4506 187.6691 0.1220 0.0104 193.8187

Landscaping 0.0289 0.0110 0.9525 5.0000e-
005

5.2500e-
003

5.2500e-
003

5.2500e-
003

5.2500e-
003

0.0000 1.5525 1.5525 1.5000e-
003

0.0000 1.5901

Total 8.6507 0.1678 10.8665 0.0180 1.3953 1.3953 1.3953 1.3953 132.2186 57.0030 189.2216 0.1235 0.0104 195.4088

Unmitigated
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Apply Water Conservation Strategy

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Use Water Efficient Irrigation System

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

0.1144 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.4404 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 0.0289 0.0110 0.9525 5.0000e-
005

5.2500e-
003

5.2500e-
003

5.2500e-
003

5.2500e-
003

0.0000 1.5525 1.5525 1.5000e-
003

0.0000 1.5901

Total 0.5836 0.0110 0.9525 5.0000e-
005

5.2500e-
003

5.2500e-
003

5.2500e-
003

5.2500e-
003

0.0000 1.5525 1.5525 1.5000e-
003

0.0000 1.5901

Mitigated

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/25/2019 1:54 PMPage 30 of 35

Seabreeze Senior Living Facility - San Diego County, Annual



Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 45.7793 0.2192 5.5000e-
003

52.8963

Unmitigated 57.2241 0.2740 6.8700e-
003

66.1204

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Congregate Care 
(Assisted Living)

8.33972 / 
5.25765

57.2241 0.2740 6.8700e-
003

66.1204

Total 57.2241 0.2740 6.8700e-
003

66.1204

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Congregate Care 
(Assisted Living)

6.67177 / 
4.20612

45.7793 0.2192 5.5000e-
003

52.8963

Total 45.7793 0.2192 5.5000e-
003

52.8963

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 5.9273 0.3503 0.0000 14.6847

 Unmitigated 23.7093 1.4012 0.0000 58.7389

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Congregate Care 
(Assisted Living)

116.8 23.7093 1.4012 0.0000 58.7389

Total 23.7093 1.4012 0.0000 58.7389

Unmitigated
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11.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Congregate Care 
(Assisted Living)

29.2 5.9273 0.3503 0.0000 14.6847

Total 5.9273 0.3503 0.0000 14.6847

Mitigated

9.0 Operational Offroad

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

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

CalEEMod Version: CalEEMod.2016.3.2 Date: 1/25/2019 1:54 PMPage 34 of 35

Seabreeze Senior Living Facility - San Diego County, Annual



11.0 Vegetation
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1. INTRODUCTION 

This report summarizes hydromodification design for the SeaBreeze Senior Living project located in the 

City of San Diego, CA. The hydromodification calculations were performed utilizing continuous 

simulation analysis to size the storm water treatment and control facilities. Storm Water Management 

Model (SWMM) version 5.1 distributed by USEPA is the basis of both existing and proposed conditions 

modeling within this report. The biofiltration basin sizing and link configuration with the specialized 

outlet configuration, with pipe gallery storage unit, ensures compliance with the Hydromodification 

Management Plan (HMP) requirements from the San Diego Regional Water Quality Control Board 

(SDRWQCB). 

2. PROJECT DESCRIPTION 

The SeaBreeze Senior Living Project is a proposed senior living community located in the City of San 

Diego. The site is approximately 10.1 acres in size and is bounded by natural open space to the west and 

south, the Cathedral Catholic High School to the north, and the Seabreeze Farms residential development 

to the east. 

Under developed conditions, the project will consist of a two-story assisted living facility and ten 

attached casitas. Project improvements include courtyards, patio areas, parking stalls, and landscaping. 

The project site is currently home to the Seabreeze Farms Equestrian Center, which consists of two I

story wood barns, an office building, a feed shed, a wood garage, a trailer home, trailers, covered 

grooming stalls, multiple horse training areas, and HOA maintained landscaped slopes per the adjacent 

Seabreeze Farms housing community. 

3. HYDROMODIFICATION MODELING OVERVIEW 

3. 1 Model Description 

PCSWMM is a proprietary software which utilizes the EPA's Stormwater Management Model (SWMM) 

as its computational engine, while providing added processing and analytical capabilities to streamline 

design. PCSWMM is essentially a user-friendly shell for SWMM that allows rapid development and 

analysis of SWMM models. 

PCSWMM was employed for this study based on the ability to efficiently create, edit and compare 

models, perform detention routing with the same software, and moreover, due to the tendency for 
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SWMM to produce results that have been found to more accurately represent San Diego area watersheds 

than the alternative San Diego Hydrology Model (SDHM). 

SWMM is a semi-distributed hydrologic and hydraulic modeling software that simulates the rainfall

runoff response of a watershed based on linear-reservoir overland flow routing. This overland flow 

routine accounts for the connectedness of pervious, impervious and Low Impact Development (LID) 

BMPs to the drainage system. LID BMPs are represented with a module in SWMM that simulates the 

water balance through standard LID BMP components, accounting for soil percolation, 

evapotranspiration, underdrain outflow, various media layer storage and subgrade infiltration. These 

controls provide a wide range of customizability between the various associated parameters and the 

ability to route underdrain or overflow to other SWMM elements, like storages nodes and conduits to 

represent most any conceivable LID system. 

The outflow from these LID controls, storage components or watersheds is translated into the hydraulic 

component of the model that utilizes energy and momentum principles to determine flow through 

conduits, orifices and other structures. The hydraulics may be computed based on either the kinematic 

or dynamic-wave equations. In this study the former was used because there was no need to take 

downstream hydraulic grade line effects into consideration. 

3.2 Hydromodification Criteria 

The San Diego Regional Water Quality Control Board (SDRWQCB) requires the exceedance duration 

of post-developed flow rates be maintained to within 10% of the pre-developed flow durations. This 

must occur for flow frequencies ranging from a fraction of the 2-year flow (Q2) to the 10-year flow 

(QlO). These flow frequency values may be calculated directly from SWMM statistics or estimated 

based on accepted USGS regression equations. These equations estimate flows based on a correlation 

with watershed area and the mean annual rainfall developed for the region. For this project the SWMM 

output was used because of the exceedingly small values calculated by regression equations, which were 

developed with data from significantly larger watersheds. 

The fraction of the Q2 that must be controlled is dependent on the relative erodibility of the channel 

being discharged to, categorized as either High, Medium, or Low susceptibility. By default it is assumed 

that all channels have a High susceptibility, and that therefore 0.1 of the Q2 must be controlled. A 

Geomorphic Assessment of Receiving Channels may be performed to indicate whether the channel 
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erosion susceptibility can be categorized as Medium or Low, allowing control to 0.3 or 0.5 of the Q2, 

respectively. 

The low-flow threshold used in the analysis for Seabreeze project is the 0.3Q2 low-flow threshold, as 

determined as "medium susceptibility" by the geomorphic channel assessment analysis performed for 

the downstream outlet location. 

3.3 Model Development 

The inputs required for a SWMM model include rainfall, evapotranspiration rates, watershed 

characteristics and BMP configurations. The sources for some of these parameters are provided in Table 

1 below. 

Table 1: Hydrology Criteria 

Rain Gage 
'Poway' - from Project Clean Water website (See attached 
Rain Gage Map) 

Daily E-T Rates taken from Table G.1-1 in the City of San 

Evapotranspiration Diego BMP Design Manual based on location in Zone 6 of 
California irrigation Management Information System 
"Reference Evapotranspiration Zones" 

Overland Flow Path Length 
Based on available digital topographic data for pre-
development conditions and proposed grading plan for post-
project conditions. 

Soils/Green-Ampt Parameters Values for Hydrologic Soil Group 'D' taken from Table G.1-4 
in the City of San Diego BMP Design Manual . 

The drainage management area (DMA) to the point of compliance (POC) was delineated with the project 

boundary plus small fragments of adjacent land that drain through the site for both existing and proposed 

conditions. See the Storm Water Quality Management Plan (SWQMP) for more information regarding 

the pollutant control strategy and DMAs. 

The overland flow path lengths were drawn from a visual inspection of the watershed contours, extending 

from the upper ridge to the apparent flow path, perpendicular to the contours. The percent 

imperviousness was calculated based on the known coverages in the site plan to develop the same values 
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used to calculate the Design Capture Volume provided in Attachment le of the SWQMP. An electronic 

copy of the model is provided in Attachment 2 of this report. 

4. Modeling for Hydromodification Compliance 

The pre-developed conditions for the site were modelled based on the existing topography and landcover 

with zero imperviousness. For the post-developed conditions, the proposed site footprint was represented 

as an equivalent imperviousness and an overland flow path length typical of urban drainage systems. 

The lined biofiltration basins were modelled by coupling the bioretention LID component to properly 

represent the media and underdrain, with the storage component to represent the basin surface storage. 

In LID modules, 3" washed sand and 18" biofiltration soil media are modeled together as a 21" SOIL 

layer. Similarly, 3" choking stone and 12" gravels are modeled combined as a 15" GRAVEL layer. The 

parameters utilized for the biofiltration parameters were based on the published values in the City of San 

Diego Stormwater Standards. The basins outlet to the existing stormdrain that discharges to the west of 

the developed portion of the site. It was determined that this suite ofBMPs would be sufficient to provide 

flow control with the storage depths and outlet size provided herein based on the SWMM modeling 

results. The Status Report SWMM output file for the existing condition is provided in Attachment 3 and 

the proposed condition is provided in Attachment 4. 

4.1 Flow Frequency Analysis 

The SWMM statistics calculator was used to determine the pre-developed and post developed flow rates 

for the 2, 5, and 10-year recurrence intervals. These are provided below with the resultant low flow 

threshold based on the geomorphic assessment. The SWMM output used to calculate these values is 

provided in Attachment 5. 

A Geomorphic Assessment of Receiving Channels, often referred to as a SCCWRP analysis, was 

performed by Chang Consultants for the Point of Compliance. It was determined that the channel had a 

medium susceptibility to erosion meaning that a 0.3 factor could be used as to calculate the low flow 

threshold from the flow rate of the 2-year recurrence interval. 
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Table 2 - Pre-Developed and Post-Mitigated Flows for the POC 

Return Period 
Pre-project - Qpeak Post-project - Mitigated Q 

(cfs) (cfs) 

LF = 0.3xQ2 0.635 0.556 

2-year 2.117 1.854 

5-year 2.950 2.343 

10-year 3.098 3.004 

4.2 Biofiltration Basin 

The basins are composed of above ground storage as well as biofiltration media. These components were 

represented as an LID control ("Bio-retention cell") in series with a storage node as simulated in SWMM. 

The module allows the user to represent the various stages of a biofiltration basin including ponding, 

media, and gravel storage above and below the underdrain. These layer depths were assigned per the 

design developed for pollutant control as shown in Table 3 and the parameter values were assigned with 

the standard values taken from Table G.1-7 in the BMP Design Manual (with some refinement). The 

drain coefficients are calculated based on media infiltration of 5 in/hr and basin layer depth and listed in 

Table 3. 

Table 3 - Biofiltration Model Summary 

Layer Depth Underdrain Drain 
Surface Area 

Biofiltration BMP Soil (in) Gravel Orifice Coefficient 

# 
(sf) 

Ponding (in) Storage (in) (in) 

2 493 6 21 15 1 0.66 

3 1331 6 21 15 1.5 0.55 

4 1477 6 21 15 1.5 a.so 
Media and storage parameters taken from Table G.1-7 in BMP Design Manual, including media infiltration= 5 in/hr 

To control the flows with this configuration, except for underdrain orifices, a series of flow orifices were 

connected between the biofiltration basin storage node connected to the point of compliance. The orifice 

design is summarized in Table 4. 

Table 4 - Biofiltration Orifice Design 

Biofiltration 
Low Flow Orifice Mid Flow Orifice Overflow Weir 

BMP# Offset 

Dia. (in) Offset (ft) Dia. (in) Offset (ft) Size (ft} (ft} 

2 1 0.5 - - 3L2W (G-1) 1.2 

3 1 0.5 6 1.7 3L2W (G-1) 2.5 

4 1 0.5 2-4" 2.0 3L2W (G-1} 3.0 
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4.3 Hydromodification Storage 

One underground pipe gallery will be implemented downstream ofDMAs 1, 2, and 3. The outflow will 
be controlled with a weir with multi-stage orifices in the downstream cleanout. 

Table 5 - Hydromodification Storage Vault Model Summary 

Hydromod Diameter 
Storage 

Footprint Volume 
BMP# (in) 

(cf) 

Pipe Gallery 72 LF150'X6'Dia 4241 

4.4 Flow Duration Curves for Hydromodification Compliance 

The pre and post developed flow duration exceedance curves were developed for the hourly flow data 
using an automatic partial duration series calculator in PCSWMM. These curves are graphed over the 
flow ranges listed in Table 2 and are provided in Attachment 6. In all cases the duration of post 
developed flows are brought to well within that of the pre developed flows for 30% of the two-year flow 
to the ten-year flow, indicating that the suite of BMPs will provide the flow attenuation required for 
compliance. 

5.0 SUMMARY 
The predeveloped conditions of the Seabreeze Senior Living site were modelled in SWMM to determine 
a baseline of flow durations that would need to be controlled in the post-developed conditions. The 
proposed development was also modelled in SWMM with biofiltration basins with underground pipe 
gallery storage. Based on the SWMM model results for this study it is determined that the combination 
of LID BMPs including 3 biofiltration basins, and one underground pipe gallery, will be able to satisfy 
the hydromodification criteria. This study is intended to demonstrate that these controls as sized are 
capable of providing hydromodification compliance and a full outlet design will be performed during 
final engineering. 

Attachments 

1 - Hydromodification Management Exhibit 

2 - SWMM Model w/ Subcatchment Schematics 

3 - SWMM Output - Existing Condition 

4 - SWMM Output - Proposed Conditions 

5 - Flow Frequency Statistical Analysis results 

6 - Flow Duration Curves 
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ATTACHMENT 1 

Hydromodification Management Exhibit 
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BMPNOTES: 
I. SITE DESIGN BMPS INCLUDE: 

- MINIMIZATION OF IMPERVIOUS FOOTPRINT 

2. SOURCE CONTROL BMPs FOR PROJECT INCLUDE: 
- INTEGRATED PEST MANAGEMENT PRINCIPLES 
- EFFICIENT LANDSCAPE AND /RR/GA TION DESIGN 
- STORMVIA TER £DUCA TION 
- BU/WING MANAGEMENT PRACTICES (MANAGEMENT OF FIRE SPRINKLER SYSTEM 

DISCHARGES, AIR CONDITIONING CONDENSATE DISCHARGES, AND THE USE OF NON-TOXIC 
ROOFING MATERIALS.) 

3. THE TREATMENT BMPS SELECTED FOR THIS PROJECT ARE THREE LINED 
BIOFIL TRA TION BASINS AND ONE MODULAR V/£71..AND UNIT. 

4. PROJECT WILL OUTLET TO ADJACENT CREEK AND IS SUBJECT TO HYDROMOD/F/CA TION 
REQUIREMENTS. 

5. THE NRCS SOIL SURVEY CLASSIFIES THE SITE SOILS AS HYDROLOG/C SOIL GROUP 'D', 
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8. FOR BMP SUMMARY TABLE SEE BMP SITE MAP LOCATED IN SVIQMP ATTACHMENT 1A,8. 
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BMP SUMMARY TABLE 

DMA SIZE (AC.) BMP 10 BMP FOOTPRINT (SF) BMP TYPE 
OR MODEL# 

1.25 BMP #1 MVIS-L-8-12 PROPRIETARY 8/0FIL TRA TION (BF-J) 

0.92 BIO #2 614 8/0FILTRATION BASIN (BF-1) 

2.25 8/0 1/3 1458 8/0FILTRATION BASIN (BF-1) 

1.91 8/0 #4- 1608 8/0F/LTRATION BASIN (BF-1) 

CITY OF SAN DIEGO 
SEABREEZE 

HYDROMOD/F/CA TION MAP 
PROPOSED CONDmON8 
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ATTACHMENT 2 

SWMM Model with 

Sub-catchment Parameters and Schematic 
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Rain he,, Width Name Gage Outlet (ac) ft) 

DMA1 Poway POC 125 86 

DMA2 Poway POC 0.92 72 

DMA4 Poway POC 1.95 85 

DMA3 Poway POC 225 120 

SMA2 Poway POC 0.38 60 

SMA3 Poway POC 0.43 40 

SMA4 Poway POC 0.15 40 

Existing Conditions 

Rew Slope lmperv 
Length ft) it.) i t.) 

633.14 2 

556.6 2 

999'.>18 2 

816.75 2 

275.88 38 

468.27 46 

16335 44 

I 
I 

0 

0 

0 

0 

0 

0 

0 

DMA1 , 
I 

I 
I 

N 
Imper, 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

0.012 

N Peiv 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

- - ~--- ~ -
Dstom Dstore Z.ern Suction Conductivity lniial 
Imper, Peiv lmperv Head 

~) Deficit 
~n) ~ ) it.) ~) frac.) 

0.05 0.1 25 9 0.025 0.33 

0.05 0.1 25 9 0.025 0.33 

0.05 0.1 25 9 0.025 0.33 

0.05 0.1 25 9 0.025 0.33 

0.05 0.1 25 9 0.025 0.33 

0.05 0.1 25 9 0.025 0.33 

0.05 0.1 25 9 0.025 0.33 



Name Rain CAJlet 
,.,.. Wdh Aow 

Gage loo) fl) length ft) 

DMAl -·-- Ii Pa-y STD.PIPE 1.25 86 633,14 

DMA2 ! PO't,'a'J BI02 0.91 72 550.55 

OMA3 i Poway BI03 2.22 120 805.86 

01<1>.4 Poway BI04 1.916 85 981.894 

BI02 Pa-y SU2 0.011 20 2.l.953 --- -
BI03 Poway SU3 0.031 20 67.518 

BI04 Pa-r SU4 0.034 20 74.0521 

SMA2 Pa-y POC 0.38 60 2i5.88 
----· 
SMA3 Poway POC 0.43 40 468.27 

SMM P0'o\-.y POC 0.15 40 163.35 

Proposed Condition s 

- 1 . 
Slope n'C)<IV. N 
ii.) ii.) n'C)<IV 

2 72 0.012 

2 80 0.012 

2 67 0.012 

2 49 0.012 

0.5 0 0.012 ·- --~-
0.5 0 0.012 

0.5 0 0.012 

38 0 0.012 

46 0 0.012 

44 0 0.012 

DMA1 
I 

I 
I 

I 

I 

ro.~ N Per, n-c>«V 
.-.i 

0.15 l 0.05 

0.15 0.05 

0.15 0.05 

0.15 0.05 

0.15 0.05 
·--

0.15 0.05 

0.15 0.05 

0.15 I 0.05 

0.15 0.05 

0.15 1 0.05 

-· 
Dsore 

P«v.-,) 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

r:" I 1 
Zero Suction -n'C)<IV LID LID He«! 

ConciJclivty 
Delicl 

ii.) Controls Names ... ) tnAwl frac.J 
25 0 9 0.0,8 0.33 

25 0 9 0.0,8 0.33 

25 0 9 0.0,8 0.33 

25 0 9 0.0,8 0.33 

25 _g. LID2 9 0.025 0.33 
1-· 

25 1 , UD3 9 0.025 0.33 

25 1 1 UD4 9 0.025 0.33 

25 I ----°L 9 0.025 0.33 

25 ol 9 0.025 0.33 

25 1, oi 9 0.025 0.33 
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IMPERMEABLE 
LINER 

J: THK. WASHED SAND 
J THK. CHOKING STONE 

8" PVC SCH 40 
PERFORATED 
UNDERDRAIN 

BIOFIL TRA TION BASIN #2 
NOT TO SCALE 



Fi P R 
PLAN 

IMPERMEABLE 
LINER 

G-1 RISER 

LEV=246.0 

3• THK. WASHED SAND 
3• THK. CHOKING STONE 

8" PVC SCH 40 
PERFORATED 
UNDERDRAIN 

BIOFIL TRA TION BASIN *3 
NOT TO SCALE 



SLOPE 
PER PLAN 

Fi p 
PLAN 

SOLID PIPE RISER 
OBSERVATION Mf'LL 
W/ REMOVABLE 
WATERTIGHT CAP 

248.0 FG 
PER PLAN 

J" THK. WASHED SANO 
J" THK. CHOKING STONE 

8" PVC SCH 40 
PERFORATED 
UNOERDRAIN 

BIOFIL TRATION BASIN 14 
NOT TO SCALE 



SWMM Model Flow Coefficient Calculation 
BASIN 2 

PARAMETER ABBREV. 

Ponding Depth PD 

Bioretention Soil Layer s 
Gravel Layer G 

TOTAL 

Orifice Coefficient Cg 

Low Flow Orifice Diameter D 

Drain exponent n 

Flow Rate (volumetric) Q 

Ponding Depth Surface Area Apo 

Bioretention Surface Area 
As,AG 

As.AG 

Flow Rate (per unit area) q 

Effective Ponding Depth PDeff 

Flow Coefficient C 

Bio-Retention Cell 
LID BMP 

6 in 

21 in 

15 in 

3.5 ft 
42 in 

0.6 --
1 in 

0.5 --

0.049 cfs 

628 ft' 

493 ft' 

0.0113 ac 

4.279 in/hr 

6.82 lin 
0.6643 1--

SWMM Model Flow Coefficient Calculation 
BASIN 3 

PARAMETER ABBREV. 

Ponding Depth PD 

Bioretention Soil Layer s 
Gravel Layer G 

TOTAL 

Orifice Coefficient Cg 

Low Flow Orifice Diameter D 

Drain exponent n 

Flow Rate (volumetric) Q 

Ponding Depth Surface Area Apo 

Bio retention Surface Area 
As,AG 

As,AG 

Flow Rate (per unit area) q 

Effective Ponding Depth PD.ff 

Flow Coefficient C 

Bio-Retention Cell 
LID BMP 

6 in 

21 in 

15 in 

3.5 ft 
42 in 

0.6 --
1.5 in 

0.5 --

0.110 cfs 

1584 ft' 

1331 ft' 

0.0306 ac 

3.556 in/hr 

6.57 lin 
0.5536 1--

SWMM Model Flow Coefficient Calculation 
BASIN 4 

PARAMETER ABBREV. 

Ponding Depth PD 

Bioretention Soil Layer s 
Gravel Layer G 

TOTAL 

Orifice Coefficient Cg 

Low Flow Orifice Diameter D 

Drain exponent n 

Flow Rate (volumetric) Q 

Ponding Depth Surface Area Apo 

Bioretention Surface Area 
As.AG 

As,AG 

Flow Rate (per unit area) q 

Effective Ponding Depth PDeff 

Flow Coefficient C 

Bio-Retention Cell 
LID BMP 

6 in 

21 in 

15 in 

3.5 ft 
42 in 

0.6 --
1.5 in 

0.5 --

0.110 cfs 

1738 ft' 

1477 ft' 

0.0339 ac 

3.204 in/hr 

6.53 lin 
0.4989 1--
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Attachment 3 

SWMM Output - Existing Conditions 



EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011) 

4308-PRE 
************* 
Element Count 
************* 
Number of rain gages ...... 
Number of subcatchments ... 
Number of nodes ........... 
Number of links ........... 
Number of pollutants ...... 
Number of land uses 

**************** 
Raingage Summary 
**************** 

....... 

1 
7 
1 
0 
0 
0 

Name Data Source 

Poway Poway 

Data 
Type 

INTENSITY 

Recording 
Interval 

60 min. 

******************** 
Subcatchment Summary 
******************** 
Name Area Width %Irnperv %Slope Rain Gage 

DMAl 
DMA2 
DMA3 
DMA4 
SMA2 
SMA3 
SMA4 

Node Summary 
************ 

Name 

POC 

1.25 
0. 92 
2.25 
1. 95 
0.38 
0.43 
0.15 

Type 

OUTFALL 

86.00 
72.00 

120.00 
85.00 
60.00 
40.00 
40.00 

Invert 
Elev. 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.0000 
2.0000 
2.0000 
2.0000 

38.0000 
4 6. 0000 
44.0000 

Max. 
Depth 

0.00 

********************************************************* 
NOTE: The summary statistics displayed in this report are 
based on results found at every computational time step, 
not just on results from each reporting time step. 
********************************************************* 

**************** 
Analysis Options 
**************** 
Flow Units ............... CFS 
Process Models: 

Rainfall/Runoff ........ YES 
RDII ................... NO 
Snowmel t . . . . . . . . . . . . . . . NO 
Groundwater ............ NO 
Flow Routing ........... NO 
Water Quality .......... NO 

Infiltration Method ...... GREEN AMPT 
Starting Date ............ 10/04/1962 16:00:00 
Ending Date .............. 05/23/2008 15:00:00 
Antecedent Dry Days ...... 0.0 
Report Time Step ......... 01:00:00 
Wet Time Step ............ 00:10:00 
Dry Time Step ............ 01:00:00 

************************** 
Runoff Quantity Continuity 
************************** 
Total Precipitation ..... . 
Evaporation Loss ........ . 
Infiltration Loss ....... . 

Volume 
acre-feet 

340.973 
0.000 

287.931 

Depth 
inches 

558.210 
0.000 

471.374 

Poway 
Poway 
Poway 
Poway 
Poway 
Poway 
Poway 

Ponded 
Area 

0.0 

External 
Inflow 

Outlet 

POC 
POG 
POC 
POC 
POC 
POC 
POC 



Surface Runoff .......... . 
Final Storage ........... . 
Continuity Error (%) .... . 

************************** 
Flow Routing Continuity 
************************** 
Dry Weather Inflow 
Wet Weather Inflow ...... . 
Groundwater Inflow ...... . 
RDII Inflow ............. . 
External Inflow ......... . 
External Outflow ........ . 
Flooding Loss ........... . 
Evaporation Loss ........ . 
Exfiltration Loss ....... . 
Initial Stored Volume ... . 
Final Stored Volume ..... . 
Continuity Error (%) ••••• 

Subcatchment Runoff Summary 
*************************** 

Subcatchment 

DMAl 
DMA2 
DMA3 
DMA4 
SMA2 
SMA3 
SMA4 

Analysis begun on: 
Analysis ended on: 
Total elapsed time: 

Total 
Precip 

in 

558.21 
558.21 
558.21 
558.21 
558.21 
558.21 
558.21 

Tue Jul 17 
Tue Jul 17 
00:00:08 

53.196 
0.000 

-0.045 

Volume 
acre-feet 

0.000 
53.196 

0.000 
0.000 
0.000 

53.196 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Total 
Runon 

in 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15:10:53 2018 
15:11:01 2018 

87.088 
0.000 

Volume 
10A6 gal 

0.000 
17.335 

0.000 
0.000 
0.000 

17.335 
0.000 
0.000 
0.000 
0.000 
0.000 

Total 
Evap 

in 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Total 
Infil 

in 

4 71. 34 
469.92 
474.53 
477.15 
453.04 
455.29 
450.53 

Total 
Runoff 

in 

87.04 
88.48 
83.82 
81.18 

106.14 
103.65 
109.07 

Total 
Runoff 

10A6 gal 

2.95 
2.21 
5.12 
4.30 
1.10 
1.21 
0.44 

Peak 
Runoff 

CFS 

0. 67 
0.52 
1.10 
0.87 
0.29 
0.33 
0.12 

Runoff 
Coeff 

0.156 
0.159 
0.150 
0.145 
0.190 
0.186 
0.195 
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Attachment 4 

SWMM Output - Proposed Conditions 



EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011) 

4308-POST 
************* 
Element Count 
************* 
Number of rain gages ...... 
Number of subcatchments ... 
Number of nodes ........... 
Number of links ........... 
Number of pollutants ...... 
Number of land uses 

**************** 
Raingage Summary 
**************** 

....... 

1 
10 
5 
15 
0 
0 

Name Data Source 

Poway 

******************** 
Subcatchment Summary 
******************** 
Name 

BI02 
BI03 
BI04 
DMAl 
DMA2 
DMA3 
DMA4 
SMA2 
SMA3 
SMA4 

******************* 
LID Control Summary 
******************* 

Subcatchment 

BI02 
BI03 
BI04 

************ 
Node Summary 
************ 

Name 

POC 
STO-PIPE 
SU2 
SU3 
SU4 

LID 

LID2 
LID3 
LID4 

Poway 

Area 

0.01 
0.03 
0.03 
1.25 
0.91 
2.22 
1. 92 
0.38 
0.43 
0.15 

Control 

Type 

OUTFALL 
STORAGE 
STORAGE 
STORAGE 
STORAGE 

************ 
Link Summary 
************ 
Name From Node 

ORl SU2 
ORlO STO-PIPE 
OR11 STO-PIPE 
OR2 SU3 
OR3 SU3 
OR4 SU4 
OR5 SU4 
OR6 SU4 
OR7 STO-PIPE 
OR8 STO-PIPE 

Width 

20.00 
20.00 
20.00 
86.00 
72.00 

120.00 
85.00 
60.00 
40.00 
40.00 

No. of 
Units 

1 
1 
1 

%Irnperv 

0.00 
0.00 
0.00 

72.00 
80.00 
67.00 
49.00 

0.00 
0.00 
0.00 

Unit 
Area 

479.16 
1350. 36 
1481. 04 

Invert 
Elev. 

0.00 
0.00 
0.00 
0.00 
0.00 

To Node 

STO-PIPE 
POC 
POC 
STO-PIPE 
STO-PIPE 
POC 
POC 
POC 
POC 
POC 

Data 
Type 

Recording 
Interval 

INTENSITY 60 min. 

%Slope Rain Gage 

0.5000 Poway 
0.5000 Poway 
0.5000 Poway 
2.0000 Poway 
2.0000 Poway 
2.0000 Poway 
2.0000 Poway 

38.0000 Poway 
46.0000 Poway 
44.0000 Poway 

Unit 

Max. 
Depth 

0.00 
6.00 
1. 70 
4.00 
4.50 

Width 

0.00 
0.00 
0.00 

Ponded 
Area 

0.0 
0.0 
0.0 
0.0 
0.0 

% Area 
Covered 

100.00 
100.00 
100.00 

External 
Inflow 

Outlet 

SU2 
SU3 
SU4 
STO-PIPE 
BI02 
BI03 
BI04 
POC 
POC 
POC 

% Imperv 
Treated 

0.00 
0.00 
0.00 

Type Length %Slope Roughness 

ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 



OR9 STO-PIPE 
Wl SU2 
W2 SU3 
W3 SU4 
W5 STO-PIPE 

********************* 
Cross Section Summary 
********************* 

Conduit Shape 

POC 
STO-PIPE 
STO-PIPE 
POC 
POC 

Full 
Depth 

ORIFICE 
WEIR 
WEIR 
WEIR 
WEIR 

Full 
Area 

Hyd. 
Rad. 

********************************************************* 
NOTE: The summary statistics displayed in this report are 
based on results found at every computational time step, 
not just on results from each reporting time step. 
********************************************************* 

**************** 
Analysis Options 
**************** 
Flow Units . . . . . . . . . . . . . . . CFS 
Process Models: 

Rainfall/Runoff ........ YES 
RDII ................... NO 
Snowmel t . . . . . . . . . . . . . . . NO 
Groundwater ............ NO 
Flow Routing ........... YES 
Ponding Allowed ........ NO 
Water Quality .......... NO 

Infiltration Method ...... GREEN AMPT 
Flow Routing Method ...... KINWAVE 
Starting Date ............ 10/04/1962 16:00:00 
Ending Date .............. 05/23/2008 15:00:00 
Antecedent Dry Days ...... 0.0 
Report Time Step ......... 01:00:00 
Wet Time Step . . . . . . . . . . . . 00: 10: 00 
Dry Time Step ............ 01:00:00 
Routing Time Step ........ 60.00 sec 

************************** 
Runoff Quantity Continuity 
************************** 
Initial LID Storage ..... . 
Total Precipitation ..... . 
Evaporation Loss ........ . 
Infiltration Loss ....... . 
Surface Runoff .......... . 
LID Drainage ............ . 
Final Storage ........... . 
Continuity Error ( % ) ••••• 

************************** 
Flow Routing Continuity 
************************** 
Dry Weather Inflow 
Wet Weather Inflow ...... . 
Groundwater Inflow ...... . 
RDII Inflow ............. . 
External Inflow ......... . 
External Outflow ........ . 
Flooding Loss ........... . 
Evaporation Loss ........ . 
Exfiltration Loss ....... . 
Initial Stored Volume ... . 
Final Stored Volume ..... . 
Continuity Error (%) .... . 

Volume 
acre-feet 

0.013 
341.066 

0.000 
117. 985 

83.770 
140 .116 

0.073 
-0.253 

Volume 
acre-feet 

0.000 
223.884 

0.000 
0.000 
0.000 

223.844 
0.000 
0.000 
0.000 
0.000 
0.001 
0.017 

******************************** 
Highest Flow Instability Indexes 
******************************** 
All links are stable. 

Depth 
inches 

0.022 
558.210 

0.000 
193.101 
137 .103 
229.322 

0.119 

Volume 
10A6 gal 

0.000 
72. 956 

0.000 
0.000 
0.000 

72.943 
0.000 
0.000 
0.000 
0.000 
0.000 

Max. No. of 
Width Barrels 

Full 
Flow 



************************* 
Routing Time Step Summary 
************************* 
Minimum Time Step 
Average Time Step 
Maximum Time Step 
Percent in Steady State 
Average Iterations per Step 
Percent Not Converging 

*************************** 
Subcatchment Runoff Summary 
*************************** 

Total 
Precip 

Subcatchment in 

60.00 sec 
60.00 sec 
60.00 sec 

0.00 
1.00 
0.00 

Total 
Runon 

in 

Total 
Evap 

in 

Total Total Total Peak Runoff 
Infil Runoff Runoff Runoff coeff 

in in 10'6 gal CFS 
--------------------------------------------------------------------------------------------------------
BI02 558.21 
BI03 558.21 
BI04 558.21 
DMAl 558.21 
DMA2 558.21 
DMA3 558.21 
DMA4 558.21 
SMA2 558.21 
SMA3 558.21 
SMA4 558.21 

*********************** 
LID Performance Summary 
*********************** 

---------
Continuity 

Error 
Subcatchment LID Control 

% 

---------
BI02 LID2 

0.00 
BI03 LID3 

0.00 
BI04 LID4 

0.00 

****************** 
Node Depth Summary 
****************** 

Node Type 

POC OUTFALL 
STO-PIPE STORAGE 
SU2 STORAGE 
SU3 STORAGE 
SU4 STORAGE 

******************* 
Node Inflow Summary 
******************* 

Node 

POC 
STO-PIPE 

Type 

OUTFALL 
STORAGE 

39253.79 
29788.78 
18808.44 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Total 

Inflow 

in 

39812.00 

30346.99 

19366.65 

Average 
Depth 

Feet 

0.00 
0.01 
0.00 
0.01 
0.01 

Maximum 
Lateral 

Inflow 
CFS 

0.99 
0.99 

Maximum 
Depth 

Feet 

0.00 
1.58 
0.77 
2.08 
2.14 

Maximum 
Total 

Inflow 
CFS 

3.80 
2.63 

0.00 0.00 39802.91 11.89 
0.00 0.00 30339.59 25.54 
o·.oo 0.00 19360.88 17.87 
0.00 120.88 439.05 14.90 
0.00 85.63 474.51 11. 73 
0.00 143.68 415.98 25.08 
0.00 225.60 333.77 17. 36 
0.00 453.12 106.06 1.09 
0.00 455.37 103.56 1.21 
0.00 450.61 108.99 0.44 

Evap Infil Surface Drain 

Loss Loss Outflow Outflow 

in in in in 

0.00 0.00 9038.41 30765. 96 

0.00 0.00 5667.54 24673.16 

0.00 0.00 2356.97 17004.62 

Maximum 
HGL 

Feet 

Time of Max 
Occurrence 

days hr:min 

Reported 
Max Depth 

Feet 

0.00 0 
1.58 6348 
0.77 7475 
2.08 6348 
2.14 6325 

Time of Max 
Occurrence 

days hr:min 

6348 
6348 

08:01 
08:09 

00:00 
08:12 
11:50 
08:12 
13:19 

Lateral 
Inflow 
Volume 

10'6 gal 

48.4 
14.9 

0.00 
1.54 
0.77 
2.05 
2.07 

Total 
Inflow 
Volume 

10'6 gal 

72.9 
22.4 

0.72 1.000 
1. 72 1.000 
1.35 1.000 
0.99 o. 787 
0.73 0.850 
1. 72 0.745 
1.34 0.598 
0.29 0.190 
0.33 0.186 
0.12 0.195 

Initial Final 

Storage Storage 

in 

2.10 

2.10 

2.10 

Flow 
Balance 

Error 
Percent 

0.000 
0.024 

in 

8.61 

7.59 

6.72 



SU2 
SU3 
SU4 

STORAGE 
STORAGE 
STORAGE 

********************** 
Node Surcharge Summary 
********************** 

No nodes were surcharged. 

********************* 
Node Flooding Summary 
********************* 

No nodes were flooded. 

********************** 
Storage Volume Summary 
********************** 

Storage Unit 

STO-PIPE 
SU2 
SU3 
SU4 

Average 
Volume 

1000 ft3 

0.002 
0;003 
0.017 
0.011 

*********************** 
Outfall Loading Summary 
*********************** 

Outfall Node 

POC 

System 

******************** 
Link Flow Summary 
******************** 

Link 

ORl 
ORlO 
ORll 
OR2 
OR3 
OR4 
ORS 
OR6 
OR7 
ORS 
OR9 
Wl 
W2 
W3 
W5 

Flow 
Freq 
Pent 

6. 64 

6.64 

Type 

ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
ORIFICE 
WEIR 
WEIR 
WEIR 
WEIR 

************************* 
Conduit Surcharge Summary 
************************* 

No conduits were surcharged. 

0.68 
1. 61 
1.24 

Avg 
Pent 
Full 

Avg 
Flow 

CFS 

0.10 

0.10 

0 
0 
0 
0 

Maximum 
IFlowl 

CFS 

0.02 
0.79 
0.13 
0.75 
0.04 
0.28 
0.04 
0.28 
0.13 
0.79 
0.79 
0.66 
0.78 
0.00 
0.00 

0.68 
1. 61 
1.24 

7475 
6348 
6348 

12:01 
08 :11 
08: 11 

Evap Exfil 
Pent Pent 
Loss Loss 

0 
0 
0 
0 

0 
0 
0 
0 

Max 
Flow 

CFS 

3.80 

3.80 

Time of Max 
Occurrence 

days hr:min 

7475 11:50 
6348 08:12 
6348 08:12 
6348 08:12 
6348 08:12 
6325 13: 19 
6325 13: 19 
6325 13: 19 
6348 08:12 
6348 08:12 
6348 08:12 
7475 11:50 
6348 08:12 

0 00:00 
0 00:00 

Maximum 
Volume 

1000 ft3 

Total 
Volume 

10'6 gal 

72. 938 

72.938 

0.878 
0.743 
4.556 
5.037 

Maximum 
IVelocl 
ft/sec 

2.7 
4.77 
2.18 

Max 
Pent 
Full 

21 
38 
41 
36 

2.7 
4.77 
2.18 

Time of Max 
Occurrence 

days hr:min 

6348 
7475 
6348 
6325 

08: 11 
11 :49 
08:12 
13:18 

Max/ 
Full 
Flow 

Max/ 
Full 

Depth 

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 

0.131 
0.062 
0.031 

Maximum 
Outflow 

CFS 

2.62 
0.68 
1.57 
0.61 



Analysis begun on: Tue Jul 17 15:54:14 2018 
Analysis ended on: Tue Jul 17 15:55:07 2018 
Total elapsed time: 00:00:53 
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Attachment 5 

Flow Frequency Statistical Analysis 



Pre-project Flow Frequency - Long-term Simulation 

Statistics - Node POC Total Inflow 
Event Event Exceedance Return 

Duration Peak Frequ ency Period 
Rank Start Date (hours) (CFS) (percent) (years) 

1 2/20/1980 20 3.847 0.27 47 10-yearQ:! 3.098 !cfs 
2 3/24/1983 15 3.546 0.55 23.5 5-year Q: 2.950 cfs 
3 1/9/1978 18 3.438 0.82 15.67 2-year Q: 2.117 cfs 
4 2/8/1998 17 3.168 1.1 11 .75 
5 1/25/1995 15 3.074 1.37 9.4 

6 3/17/1982 23 3.04 1.64 7.83 Lower Flow Threshold:11 30% 
7 2/28/1970 5 2.993 1.92 6.71 

8 1/2 8/1980 26 2.97 2.19 5.88 o.3xo2 :I 0.635 !cfs 
9 3/1/1983 7 2.95 2.47 5.22 
10 12/29/1978 8 2.949 2.74 4.7 
11 11/12/1976 4 2.922 3.01 4.27 
12 2/3/1998 11 2.786 3.29 3.92 
13 12/18/1978 7 2.669 3.56 3.62 
14 1/6/1979 10 2.639 3.84 3.36 
15 1/7/1974 20 2.55 4.11 3.13 
16 12/29/2004 7 2.49 4 .38 2.94 
17 2/8/1983 8 2.414 4.66 2.76 
18 11/5/1987 5 2.322 4.93 2.61 
19 4/18/1995 9 2.305 5.21 2.47 
20 11/30/1982 5 2.276 5.48 2.35 
21 1/9/2005 10 2.276 5.75 2.24 
22 2/14/1998 10 2.269 6.03 2.14 
23 11/30/2007 14 2.125 6.3 2.04 
24 2/27/2001 14 2.108 6.58 1.96 
25 11/22/1965 21 2.098 6.85 1.88 
26 2/8/1993 8 2.065 7.12 1.81 
27 1/4/1995 10 2.049 7.4 1.74 
28 11/29/1982 3 1.95 7.67 1.68 
29 2/16/1980 7 1.946 7.95 1.62 
30 2/12/2003 11 1.908 8.22 1.57 
32 2/17/1998 12 1.894 8.77 1.47 
32 3/8/1974 12 1.894 8.77 1.47 
33 4/1/1982 7 1.88 9.04 1.42 
34 2/21/2005 14 1.833 9.32 1.38 
35 3/5/ 1995 21 1.807 9.59 1.34 
36 2/21/2000 10 1.773 9.86 1.31 
37 11/16/1972 7 1.727 10.14 1.27 
38 1/25/1969 13 1.725 10.41 1.24 
39 12/4/1974 4 1.604 10.68 1.21 
40 1/9/1998 12 1.574 10.96 1.17 
41 10/27/2004 14 1.562 11.23 1.15 
42 2/6/1998 11 1.513 11.51 1.12 
43 12/5/1966 14 1.506 11.78 1.09 
44 3/2/1983 25 1.495 12.05 1.07 
45 3/17/1983 5 1.487 12.33 1.04 
46 11/21/1996 10 1.466 12.6 1.02 
47 3/17/1963 3 1.397 12.88 1 



Post-project Flow Frequency - long-term Simulation 

Statistics - Node POC Total Inflow 

Event Event Exceedance Return 
Duratio n Peak Frequency Period 

Rank Start Date (hours) (CFS) (percent) (years) 
1 2/16/1980 158 3 .767 0.08 47 10-year Q:! 3.004 !cfs 
2 1/27/1980 92 3.256 0.15 23.5 5-year Q: 2.343 cfs 
3 2/28/1970 52 3.194 0.23 15.67 2-year Q: 1.854 cfs 
4 11/11/1976 51 3.051 0.31 11.75 
5 1/9/1978 68 2.988 0.38 9.4 
6 3/24/1983 46 2.563 0.46 7.83 Lower Flow Threshold:11 30% 
7 12/28/2004 67 2.393 0.54 6.71 
8 2/6/1998 108 2.384 0.62 5.88 0.3xQ2: 0.556 !cfs 
9 1/25/1995 53 2.359 0.69 5.22 

10 11/21/1965 90 2.322 0.77 4.7 
11 1/3/1995 84 2.304 0.85 4.27 
12 3/1 7/19 82 69 2.293 0.92 3.92 
13 3/1/1983 86 2.276 1 3.62 
14 1/5/1979 65 2.267 1.08 3.36 
15 12/28/1978 82 2.233 1.15 3.13 
16 2/3/1998 59 2.203 1.23 2.94 
17 11/29/1982 66 2.109 1.31 2.76 
18 11/30/2007 60 2.079 1.39 2.61 
19 12/4/1974 49 2.003 1.46 2.47 
20 12/17/1978 81 1.982 1.54 2.35 
21 11/21/1996 50 1.98 1.62 2.24 
22 11/4/1987 49 1.952 1.69 2.14 
23 2/14/1998 55 1.882 1.77 2.04 
24 2/7/1993 68 1.834 1.85 1.96 
25 4/18/1995 44 1.795 1.92 1.88 
26 2/7/1983 48 1.789 2 1.81 
27 1/4/1974 126 1.779 2.08 1.74 
28 12/9/1965 51 1.77 2.16 1.68 
29 2/21/2005 66 1.766 2.23 1.62 
30 10/27/2004 55 1.71 2.31 1.57 
31 3/5/ 1995 66 1.702 2.39 1.52 
32 1/8/2005 106 1.687 2.46 1.47 
33 12/4/1966 80 1.671 2.54 1.42 
34 2/27/2001 52 1.58 2.62 1.38 
35 3/ 17/196 3 40 1.55 2.69 1.34 
36 4/1/1982 41 1.501 2.77 1.31 
37 2/20/2000 89 1.487 2.85 1.27 
38 1/24/1969 79 1.472 2.93 1.24 
39 3/6/1994 44 1.43 3 1.21 
40 2/14/1986 53 1.423 3.08 1.17 
41 2/27/1978 94 1.411 3.16 1.15 
42 2/6/1969 38 1.383 3.23 1.12 
43 1/14/1978 100 1.369 3.31 1.09 
44 3/7/1974 74 1.327 3.39 1.07 
45 2/11/2003 98 1.286 3.46 1.04 
46 3/11/1995 47 1.285 3.54 1.02 
47 2/15/1992 38 1.282 3 .62 1 
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Attachment 6 

Flow Duration Comparison Curve 
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I 
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0 0.635 1023 2.05E-03 1058 2.l2E-03 103% Pass 
1 0.660 978 l.96E-03 1007 2.02E-03 103% Pass 
2 0.684 945 l.90E-03 '" l.94E-03 103% Pm 
3 0.709 903 l.8lE-03 m l.83E-03 101% Pu s 
4 0.733 883 l.77E-03 871 l.75E-03 "" Pass 
5 0.758 860 l.73E-03 "' l.65E-03 "" Pass 
6 0.783 826 l.66E-03 781 l.57E-03 "" Pass 
7 0.807 781 l.57E-03 745 l.SOE-03 "" Pm 
8 0.832 756 l.52E-03 698 l.40E-03 92% Pm 
9 0.857 709 1.42E-03 665 l.33E-03 "" Pall 
10 0.881 693 l.39E-03 644 l.29E-03 93% Pan 
11 0.906 662 l .33E-03 609 l.22E-03 92% Pass 
12 0.931 640 l.28E-03 580 l.16E-03 "" Pa:15 
13 0.955 599 l.20E-03 561 l.13E-03 "" Pm 
14 0.980 577 1.16E-03 533 l.07E-03 92% Pm 
15 1.004 527 l.06E-03 511 l.03E-03 "" Pus 
16 l.029 492 9.87E-04 474 9.5lE-04 "" Pus 
17 1.054 466 9.35E-04 446 8.95E-04 "" Pus 
18 1.078 444 8.9lE-04 432 8.67E-04 "" Pus 
19 1.103 428 8.59E-04 419 8.41 E-04 "" Pan 
20 1.128 422 8.47E-04 401 8.05E-04 "" Pus 
21 l.152 411 8.25E-04 380 7.63E-04 "" Pus 
22 1.177 399 8.0lE-04 354 7.lOE-04 89% Pass 
23 1.201 389 7.81E-04 342 6.86E-04 88% Pus 
24 1.226 378 7.59E-04 331 6.64E-04 88% Pus 
2S 1.251 365 7.33E-04 319 6.40E-04 "" Pus 

" 1.275 350 7.02E-04 306 6.14E-04 "" Pass 
27 1.300 332 6.66E-04 "' 5.88E-04 88% Pan 
28 1.325 328 6.58E-04 286 5.74E-04 87% Pass 
29 1.349 316 6.34E-04 268 5.38E-04 "" Pus 
30 1.374 304 6.lOE-04 256 5.14E-04 "" Pass 
31 1.398 284 5.70E-04 250 5.02E-04 .. ,. Pus 
32 1.423 274 5.SOE-04 242 4.116E-04 88% Pass 
33 1.448 257 5.16E-04 236 4.74E-04 "" Pus 
34 1.472 248 4.98E-04 229 4.60E-04 92'' Pus 
35 1.497 "' 4.SOE-04 226 4.54E-o4 "" Pm 

" 1.522 230 4.62E-04 m 4.48E-04 "" Pus 
37 1.546 225 4.52E-04 215 4.32E-04 "" Pm 
38 1.571 m 4.44E-04 204 4.09E-04 92'' Pm 
39 1.596 217 4.36E-04 200 4.0lE-04 "" Pass 
40 1.620 206 4.13E-04 196 3.93E-04 "" Pm 
41 1.645 200 4.0lE-04 188 3.77E-04 "" Pm 
42 1.669 195 3.91E-04 184 3.69E-04 "" Pau 
43 1.694 185 3.71E-04 180 3.61E-04 "" Pus 
44 1.719 177 3.55E-04 169 3.39E-04 "" Pass 
45 1.743 172 3.45E-04 162 3.25E-04 "" Pass 
46 1.768 172 3.45E-04 157 3.15E-04 "" Pass 
47 1.793 167 3.35E-04 151 3.03E-04 90% Pass 
48 1.817 159 3.19E-04 147 2.95E-04 92'' Pass 
49 1.842 153 3.07E-04 142 2.85E-04 93!' Pm 
50 1.866 148 2.97E-04 139 2.79E-04 "" Pau 
51 1.1191 145 2.9lE-04 m 2.71E-04 "" Pm 
52 1.916 142 2.85E-04 131 2.63E-04 92% P>u 
53 1.940 140 2.SlE--04 130 2.61E-04 "" Pm 
54 1.965 137 2.75E-04 124 2.49E-04 "" Pm 
55 1.990 136 2.73E-04 118 2.37E-04 87% Pm 
56 2.014 130 2.61E-04 114 2.29E-04 88% Pass 
57 2.039 125 2.51E-04 llO 2.21E-04 88% Pus 
58 2.064 121 2.43E-04 105 2.llE-04 "" Pm 
59 2.088 120 2.41E-04 104 2.09E-04 "" Pass 
60 2.113 118 2.37E-04 103 2.07E-04 "" Pass 
61 2.137 112 2.25E-04 101 2.03E-04 90% Pus 
62 2.162 112 2.25E-04 97 l.95E-04 "" Pass 

" 2.187 108 2.17E-04 92 l.85E-04 85% Pm 
64 2.211 106 2.l3E-04 87 l.75E-04 82% Pass 
65 2.236 105 2.llE-04 85 l.7 1E-04 "" Pass 
66 2.261 103 2.07E-04 78 l.57E-04 16', Pass 
67 2.285 101 2.03E-04 75 l.51E-04 74' ' Pau 

" 2.310 " 1.93E-o4 73 1.47E-04 76% Pm 
69 2.334 92 l.85E-04 72 l .45E-04 78% Pass 
70 2.359 90 l .8lE-04 71 l.43E-04 "" Pm 
71 2.384 89 l.79E-04 69 l.38E-04 78% Pm 
72 2.408 86 1.73E-04 65 l.30E-04 "" Pass 
73 2.433 83 l .67E-04 61 l.22E-04 "" Pm 
74 2.458 80 l.61E-04 57 l.14E-04 71% Pm 
75 2.4112 79 l.59E-04 54 l.08E-04 68% Pm 
76 2.507 78 l.57E-04 53 l.06E-04 68% Pus 
77 2.531 74 l.49E-04 52 l.04E-04 70% Pass 
78 2.556 71 l.43E-04 51 l.02E-04 72% Pm 
79 2.581 71 l.43E-04 49 9.83E-05 "" Pass 
80 2.605 71 1.43E-04 46 9.23E-05 65% Pass 
81 2.630 65 1.30E-04 46 9.23E-05 71% Pm 
82 2.655 61 l.22E-04 45 9.03E-05 74% Pm 
83 2.679 60 1.20E-04 43 8.63E-05 72% Pm 
84 2.704 58 l.16E-04 42 8.43E-05 "" Pm 
85 2.729 57 l.14E-04 40 8.03E-05 70% P>ll 
86 2.753 50 l.OOE-04 38 7.63E-05 76% Pm 
87 2.778 48 9.63E-05 36 7.23E-05 75% Pm 
88 2.1102 47 9.43 E-05 34 6.82E-05 72% Pus 
89 2.827 46 9.23E-05 34 6.82E-05 74% Pus 
90 2.852 45 9.03E-05 33 6.62E-05 73% Pus 
91 2.876 44 8.83E-05 33 6.62E-05 75% Pus 
92 2.901 44 8.83E-05 32 6.42E-05 "" Pus 
93 2.926 43 8.63E-05 30 6.02E-05 70% Pus 
94 2.950 41 8.23E-05 29 5.82E-05 "" Pus 
95 2.975 40 8.03E-05 29 5.82E-05 "" Pus 
96 2.999 40 8.03E-05 29 5.82E-05 "" Pass 
97 3.024 40 8.03E-05 29 5.82E-05 "" Pus 
98 3.049 37 7.43E-05 29 5.82E-05 "" Pm 
99 3.073 35 7.02E-05 29 5.112E-05 83% Pas, 
100 3.098 35 7.02E-05 29 5.82E-05 83% Pm 
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EXECUTIVE SUMMARY 

This analysis evaluates noise associated with the implementation of the proposed Seabreeze Senior Living 
project. The analysis assesses potential short-term construction and long-term operational noise impacts 
to nearby noise-sensitive land uses and biological resources.  

The project proposes redevelopment of an existing equestrian facility as a senior living community. The 
approximately nine-acre project site is in the Carmel Valley community of the City of San Diego, situated 
generally west of Sandown Way and north of Rider Place. Cathedral Catholic High School is located 
adjacent to the north of the project site, with open space located immediately to the west. Single-family 
and multi-family residential development is located to the east and south of the project site.  

Transportation noise impacts affecting the project site would be less than significant.  

Project construction noise impacts at residences and noise-sensitive biological resources would be less 
than significant.  

Project-generated operational noise impacts at offsite land uses and noise-sensitive biological resources 
would be less than significant.  

Project-generated traffic noise impacts at offsite land uses would be less than significant.  

Vibration impacts would be less than significant.  
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1.0 PROJECT DESCRIPTION  

The Seabreeze Senior Living project involves the redevelopment of an existing equestrian facility as a 
senior living community. The approximately nine-acre project site is located at 5720 Old Carmel Valley 
Road, within Neighborhood 4 of the North City West Carmel Del Mar Neighborhoods 4, 5, & 6 Precise 
Plan of Carmel Valley (Figure 1). The project site is situated generally west of Sandown Way and north 
of Rider Place; Cathedral Catholic High School is located adjacent to the north of the project site, with 
open space located immediately to the west. Single-family and multi-family residential developments are 
located to the east and south of the project site. An equestrian trail parallels the property off-site to the 
west. The project site is currently fully developed with an equestrian facility, which includes barns, 
garages, arenas, 80 barn stalls for boarding, pastures, a hotwalker, associated riding paths, outbuildings, 
and facilities.  

Regional access to the site is provided by State Route 56 (SR 56), located approximately 1.3 miles 
southeast of the project site, and Interstate 5 (I-5), located approximately three miles to the west. Local 
access is provided via Del Mar Heights Road, approximately one-quarter mile northeast of the project 
site. Direct access to the site is directly via Old Carmel Valley Road.  

The proposed project involves demolition of the existing equestrian facility and construction of a 128-unit 
senior residential care facility (Figure 2). A two-story main building would be located in the northern 
portion of the project site and would be approximately 110,263 square feet in size, providing 104 assisted 
living units and 14 assisted living memory care units. Five single-story duplex casitas would be located in 
the southern portion of the project site, totaling approximately 11,607 square feet. Each duplex would 
include two two-bedroom units. Residential amenities would include a dining area, a large central open 
courtyard with additional outdoor courtyards on the perimeter of the building, scenic overlooks, internal 
walking trails, and connections to the off-site regional trail. Access to the project site would remain via an 
improved full-width paved drive off Old Carmel Valley Road, as it does today.  

The project site is in the Carmel Valley Community Plan Area and the majority of the site is zoned  
AR-1-1. The access drive occurs within the adjacent CVPD-SF2 zone, and a very small sliver in the 
southern portion of the project site lies within the CVPD-OS zone. Because the vast majority of the 
project site and the area where development is proposed lies within the AR-1-1 zone, this analysis has 
been conducted based on the AR-1-1 zone. The project site is currently identified as RA – Recreational 
Area Equestrian Facility – in the North City West Carmel Del Mar Neighborhood 4, 5 & 6 Precise Plan. 
The AR-1-1 zone applies to lands that are in agricultural use or that are undeveloped. The purpose of the 
AR zone is to accommodate a wide range of agricultural uses while also permitting a range of other uses, 
including senior living, institutional uses such as schools, universities, hospitals, religious institutions and 
residential, but at low intensities of development. Residential care facilities for seven or more persons – 
like those proposed by the project – are expressly allowed in the AR-1-1 zone with application of a 
Conditional Use Permit.  
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The proposed Seabreeze Senior Living project is consistent with the underlying AR-1-1 zone and requires 
a Conditional Use Permit to allow for a residential care facility. A Site Development Permit would be 
required due to the presence of adjacent off-site Environmentally Sensitive Lands (steep slopes and 
biological resources). The project will also require an Amendment to the Carmel Valley Community Plan 
and North City West Carmel Del Mar Neighborhoods 4, 5 & 6 Precise Plan to change the existing land 
use designation from RA – Recreational Area Equestrian Facility to Senior Living Facility. Because the 
Precise Plan is a subchapter of the Carmel Valley Community Plan, the Precise Plan would be processed 
as a Community Plan Amendment and as a General Plan Amendment, as the Community Plan is an 
integrated element of the General Plan. The project actions would require approval by the City Council 
(Process Five).  
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2.0 ENVIRONMENTAL SETTING 

Noise is generally defined as loud, unpleasant, unexpected, or undesired sound typically associated with 
human activity and that interferes with or disrupts normal activities. The human environment is 
characterized by a certain consistent noise level which varies with each area. This is called ambient noise. 
Although exposure to high noise levels has been demonstrated to cause hearing loss, the principal human 
response to environmental noise is annoyance. The response of individuals to similar noise events is 
diverse and influenced by the type of noise, perceived importance of the noise and its appropriateness in 
the setting, time of day and type of activity during which the noise occurs, and sensitivity of the 
individual. 

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as 
air, and are sensed by the human ear. Sound is generally characterized by several variables, including 
frequency and intensity. Frequency describes the sound’s pitch and is measured in cycles per second, or 
hertz (Hz), whereas intensity describes the sound’s loudness and is measured in decibels (dB). Decibels 
are measured using a logarithmic scale. A sound level of 0 dB is approximately the threshold of human 
hearing and is barely audible under extremely quiet listening conditions. Normal speech has a sound level 
of approximately 60 dB. Sound levels above about 120 dB begin to be felt inside the human ear as 
discomfort and eventually as pain at still higher levels. Studies have shown that the smallest perceptible 
change in sound level for a person with normal hearing sensitivity is approximately 3 dBA. A change of 
at least 5 dBA would be noticeable and would likely evoke a community reaction. A 10-dBA increase is 
subjectively heard as a doubling in loudness and would cause a community response. Sound levels of 
typical noise sources and environments are provided in Table 1. 

Because of the logarithmic nature of the decibel unit, sound levels cannot be added or subtracted directly 
and are somewhat cumbersome to handle mathematically. A simple rule is useful, however, in dealing 
with sound levels. If a sound’s intensity is doubled, the sound level increases by 3 dB, regardless of the 
initial sound level. Thus, for example, 60 dB + 60 dB = 63 dB, and 80 dB + 80 dB = 83 dB. The normal 
human ear can detect sounds that range in frequency from about 20 Hz to 20,000 Hz.  

However, all sounds in this wide range of frequencies are not heard equally well by the human ear, which 
is most sensitive to frequencies in the range of 1,000 Hz to 4,000 Hz. This frequency dependence can be 
taken into account by applying a correction to each frequency range to approximate the human ear’s 
sensitivity within each range. This is called A-weighting and is commonly used in measurements of 
community environmental noise. The A-weighted sound pressure level (abbreviated as dBA) is the sound 
level with the “A-weighting” frequency correction. In practice, the level of a noise source is conveniently 
measured using a sound level meter that includes a filter corresponding to the dBA curve.  
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Table 1. Sound Levels of Typical Noise Sources and Noise Environments 

Noise Source 
(at Given Distance) Noise Environment A-Weighted 

Sound Level 

Human Judgment  
of Noise Loudness 

(Relative to Reference 
Loudness of 70 Decibels*) 

Military Jet Takeoff 
with Afterburner (50 ft) Carrier Flight Deck 140 Decibels 128 times as loud 

Civil Defense Siren (100 ft)  130 64 times as loud 

Commercial Jet Take-off (200 ft)  120 32 times as loud 
Threshold of Pain 

Pile Driver (50 ft) Rock Music Concert 
Inside Subway Station (New York) 110 16 times as loud 

Ambulance Siren (100 ft) 
Newspaper Press (5 ft) 
Gas Lawn Mower (3 ft) 

 100 8 times as loud 
Very Loud 

Food Blender (3 ft) 
Propeller Plane Flyover (1,000 ft) 

Diesel Truck (150 ft) 

Boiler Room 
Printing Press Plant 90 4 times as loud 

Garbage Disposal (3 ft) Noisy Urban Daytime 80 2 times as loud 

Passenger Car, 65 mph (25 ft) 
Living Room Stereo (15 ft) 

Vacuum Cleaner (10 ft) 
Commercial Areas 70 Reference Loudness 

Moderately Loud 

Normal Speech (5 ft) 
Air Conditioning Unit (100 ft) 

Data Processing Center 
Department Store 60 1/2 as loud 

Light Traffic (100 ft) Large Business Office 
Quiet Urban Daytime 50 1/4 as loud 

Bird Calls (distant) Quiet Urban Nighttime 40 1/8 as loud 
Quiet 

Soft Whisper (5 ft) Library and Bedroom at Night 
Quiet Rural Nighttime 30 1/16 as loud 

 Broadcast and Recording Studio 20 1/32 as loud 
Just Audible 

  0 1/64 as loud 
Threshold of Hearing 

Source: Compiled by dBF Associates, Inc. 
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Because community noise fluctuates over time, a single measure called the Equivalent Sound Level (Leq) 
is often used to describe the time-varying character of community noise. The Leq is the energy-averaged 
A-weighted sound level during a measured time interval, and is equal to the level of a continuous steady 
sound containing the same total acoustical energy over the averaging time period as the actual time-
varying sound. Additionally, it is often desirable to know the acoustic range of the noise source being 
measured. This is accomplished through the Lmax and Lmin indicators, which represent the root-mean-
square maximum and minimum noise levels obtained during the measurement interval. The Lmin value 
obtained for a particular monitoring location is often called the “acoustic floor” for that location. 

To describe the time-varying character of environmental noise, the statistical noise descriptors L10, L50, 
and L90 are commonly used. They are the noise levels equaled or exceeded during 10, 50, and 90 percent 
of a stated time, respectively. Sound levels associated with L10 typically describe transient or short-term 
events, whereas levels associated with L90 describe the steady-state (or most prevalent) noise conditions.  

The Community Noise Equivalent Level (CNEL) is a descriptor representing a 24-hour, time-weighted, 
annual average noise level based on the “A-weighted” decibel. In the calculation process, noise occurring 
in the evening time period (7 p.m. to 10 p.m.) is penalized by adding 5 dB, while noise occurring in the 
nighttime period (10 p.m. to 7 a.m.) is penalized by adding 10 dB. These time periods and decibel 
increases were selected to reflect a typical person's increased sensitivity to noise during late-night and 
early morning hours. This descriptor is used by the State of California and the City of San Diego to 
evaluate land-use compatibility with regard to noise. 

Sound power level is a distance-independent measure of a noise source’s energy.  

2.1 Vibration Background 

Vibration is defined as any oscillatory motion induced in a structure or mechanical device as a direct 
result of some type of input excitation. Input excitation, generally in the form of an applied force or 
displacement, is the mechanism required to start some type of vibratory response. Sources of earthborne 
vibrations include natural phenomena (earthquakes, volcanic eruptions, sea waves, landslides, etc.) or 
manmade (explosions, machinery, traffic, construction equipment, etc.). Vibration sources may be 
transient, steady-state or continuous, or pseudo steady-state. Examples of transient construction vibrations 
are those that occur from blasting with explosives, impact pile driving, demolition, and wrecking balls. 
Steady-state vibrations may be generated by vibratory pile drivers. Pseudo steady-state vibrations are of a 
random nature, but at short enough intervals to approach a steady-state condition. These include 
jackhammers, pavement breakers, trucks, bulldozers, cranes, and scrapers. 

Groundborne vibration propagates from the source through the ground to adjacent buildings by surface 
waves. Vibration may be comprised of a single pulse, a series of pulses, or a continuous oscillatory 
motion. The frequency of a vibrating object describes how rapidly it is oscillating, measured in Hz. Most 
environmental vibrations consist of a composite, or “spectrum” of many frequencies, and are generally 
classified as broadband or random vibrations. The normal frequency range of most groundborne vibration 
that can be felt generally starts from a low frequency of less than 1 Hz to a high of about 200 Hz.  

Vibration data in this study is expressed in terms of the peak particle velocity (PPV) in inches per second 
(in/sec). The PPV is the velocity of the soil particles resulting from a disturbance. Agencies such as the 
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State of California Department of Transportation (Caltrans) use the PPV descriptor to evaluate the 
potential for building damage and human annoyance.  

2.2 Noise and Vibration Sensitive Land Uses  

Noise- and/or vibration-sensitive land uses are locations where people reside or where the presence of 
unwanted sound or vibration could adversely affect the use of the land. Residences, schools, hospitals, 
guest lodging, libraries, and some passive recreation areas would each be considered noise- and/or 
vibration-sensitive and may warrant unique measures for protection from intruding noise and/or vibration. 
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3.0 REGULATORY FRAMEWORK 

3.1 City of San Diego  

3.1.1 General Plan 

The City of San Diego requires new projects to meet noise level standards as established in the Noise 
Element of the General Plan [City of San Diego 2008, Amended 2015: Policy NE-A.4]. These standards 
are shown in Table NE-3: Land Use – Noise Compatibility Guidelines (Table 2 of this report).  

In the Residential – Multiple Dwelling Units land use category, noise levels up to 60 dBA CNEL are 
considered Compatible with outdoor use areas; noise levels up to 70 dBA CNEL are considered 
Conditionally Compatible. The building structure must attenuate exterior noise in occupied areas to 
45 dBA CNEL or below.  
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Table 2. City of San Diego Land Use – Noise Compatibility Guidelines 
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3.1.2 CEQA Significance Thresholds 

The Development Services Department (DSD) California Environmental Quality Act (CEQA) 
Significance Determination Thresholds [City of San Diego 2011] addresses traffic noise, as specified in 
Table K-2: Traffic Noise Significance Thresholds (dB(A) CNEL). Relevant portions are reproduced in 
Table 3.  

Table 3. City of San Diego Traffic Noise Significance Thresholds (dBA CNEL) 

Structure or Proposed Use 
that would be impacted by 

Traffic Noise 

Interior 
Space 

Exterior 
Useable 
Space† 

Single-family detached 45 dB 65 dB 
Multi-family, schools, libraries, hospitals, day care,  

hotels, motels, parks, convalescent homes 
Development Services Department (DSD)  

ensures 45 dB pursuant to Title 24 65 dB 

Offices, Churches, Business, Professional Uses n/a 70 dB 
Commercial, Retail, Industrial,  
Outdoor Spectator Sports Uses n/a 75 dB 

† If a project is currently at or exceeds the significance thresholds for traffic noise described above  
and noise levels would result in less than a 3 dB increase, then the impact is not considered significant.  

 

Table K-4 specifies noise land use compatibility. In the residential land use category, noise levels up to  
65 dBA CNEL are considered compatible.  
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3.1.3 Municipal Code  

3.1.3.1 Operational Noise 

Operational noise within the City is governed by Municipal Code Section 59.5.401: Sound Level Limits.  

It shall be unlawful for any person to cause noise by any means to the extent that the one–hour 
average sound level exceeds the applicable limit given in the following table, at any location in 
the City of San Diego on or beyond the boundaries of the property on which the noise is 
produced. The noise subject to these limits is that part of the total noise at the specified location 
that is due solely to the action of said person.  

TABLE OF APPLICABLE LIMITS 

Land Use Time of Day One-Hour Average 
Sound Level (decibels) 

1. Single Family Residential 7 a.m. to 7 p.m. 
7 p.m. to 10 p.m. 
10 p.m. to 7 a.m. 

50 
45 
40 

2. Multi-Family Residential 
(up to a maximum density 
of 1/2000) 

7 a.m. to 7 p.m. 
7 p.m. to 10 p.m. 
10 p.m. to 7 a.m. 

55 
50 
45 

3. All other Residential 7 a.m. to 7 p.m. 
7 p.m. to 10 p.m. 
10 p.m. to 7 a.m. 

60 
55 
50 

4. Commercial 7 a.m. to 7 p.m. 
7 p.m. to 10 p.m. 
10 p.m. to 7 a.m. 

65 
60 
60 

5. Industrial or Agricultural any time 75 
 

The sound level limit at a location on a boundary between two zoning districts is the arithmetic 
mean of the respective limits for the two districts. Permissible construction noise level limits shall 
be governed by Section 59.5.0404 of this article.  
…�
(Amended 9-11-1989 by O-17337 N.S.)  
(Amended 11-28-2005 by O-19446 N.S.; effective 2-9-2006.)  
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The project site would include multi-family residences. Surrounding land uses include single-family 
residences, vacant land, and a school. The “All other Residential” noise limits were considered applicable 
to the school. No noise limits apply to the vacant land.  

At project property lines shared with single-family residences, the operational sound level limits are:  

• 52.5 dBA Leq during daytime hours (7:00 a.m. to 7:00 p.m.),  

• 47.5 dBA Leq during evening hours (7:00 p.m. to 10:00 p.m.), and  

• 42.5 dBA Leq during nighttime hours (10:00 p.m. to 7:00 a.m.).  

At non-adjacent single-family residences, the operational sound level limits are:  

• 50 dBA Leq during daytime hours (7:00 a.m. to 7:00 p.m.),  

• 45 dBA Leq during evening hours (7:00 p.m. to 10:00 p.m.), and  

• 40 dBA Leq during nighttime hours (10:00 p.m. to 7:00 a.m.).  

At project property lines shared with the school, the operational sound level limits are:  

• 57.5 dBA Leq during daytime hours (7:00 a.m. to 7:00 p.m.),  

• 52.5 dBA Leq during evening hours (7:00 p.m. to 10:00 p.m.), and  

• 47.5 dBA Leq during nighttime hours (10:00 p.m. to 7:00 a.m.).  
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3.1.3.2 Construction Noise 

Construction noise within the City is governed by Municipal Code Section 59.5.0404: Construction 
Noise.  

It shall be unlawful for any person, between the hours of 7:00 p.m. of any day and 7:00 a.m. of 
the following day, or on legal holidays as specified in Section 21.04 of the San Diego Municipal 
Code, with exception of Columbus Day and Washington’s Birthday, or on Sundays, to erect, 
construct, demolish, excavate for, alter or repair any building or structure in such a manner as to 
create disturbing, excessive or offensive noise unless a permit has been applied for and granted 
beforehand by the Noise Abatement and Control Administrator. In granting such permit, the 
Administrator shall consider whether the construction noise in the vicinity of the proposed work 
site would be less objectionable at night than during the daytime because of different population 
densities or different neighboring activities; whether obstruction and interference with traffic 
particularly on streets of major importance, would be less objectionable at night than during the 
daytime; whether the type of work to be performed emits noises at such a low level as to not 
cause significant disturbances in the vicinity of the work site; the character and nature of the 
neighborhood of the proposed work site; whether great economic hardship would occur if the 
work were spread over a longer time; whether proposed night work is in the general public 
interest; and he shall prescribe such conditions, working times, types of construction equipment 
to be used, and permissible noise levels as he deems to be required in the public interest.  

Except as provided in subsection C. hereof, it shall be unlawful for any person, including The 
City of San Diego, to conduct any construction activity so as to cause, at or beyond the property 
lines of any property zoned residential, an average sound level greater than 75 decibels during the 
12-hour period from 7:00 a.m. to 7:00 p.m.  

The provisions of subsection B. of this section shall not apply to construction equipment used in 
connection with emergency work, provided the Administrator is notified within 48 hours after 
commencement of work. 

(Amended 1-3-1984 by O-16100 N.S.)  

3.1.3.3 Refuse Vehicles and Parking Lot Sweepers  

Refuse vehicle and parking lot sweeper noise within the City is governed by Municipal Code Section 
59.5.0406: Refuse Vehicles and Parking Lot Sweepers.  

No person shall operate or permit to be operated a refuse compacting, processing, or collection 
vehicle between the hours of 7:00 p.m. to 6:00 a.m. or a parking lot sweeper between the hours of 
7:00 p.m. to 7:00 a.m. in any residential area unless a permit has been applied for and granted by 
the Administrator. 

(“Refuse Vehicles” added 9-18-1973 by O-11122 N.S.; amended 9-22-1976 by O-11916 N.S.)  
(Amended 6-9-2010 by O-19960 N.S.; effective 7-9-2010.)  
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3.2 Biological Resources 

The Biological Technical Report (BTR) for the project [Alden Environmental, Inc. 2018] indicates that 
coastal sage scrub, habitat for the coastal California gnatcatcher, occurs on the site and adjacent land to 
the west. The BTR states:  

Construction-related noise from such sources as clearing, grading, and construction vehicular 
traffic would be a temporary impact to wildlife from implementation of the proposed Project. 

These noise-related impacts would be considered significant according to Significance Criteria 1 
and A if species sensitive to noise are present. The coastal California gnatcatcher, which is 
sensitive to noise, has moderate to high potential to occur. However, noise-related impacts to the 
gnatcatcher are only an issue if the site is located within the MHPA. The Project site is not within 
(or adjacent to) the MHPA. The City has take authorization for the coastal California gnatcatcher, 
so noise impacts to this species outside the MHPA are allowed, and no mitigation would be 
required.  

 

  



  

 17 

4.0 ENVIRONMENTAL SETTING AND EXISTING CONDITIONS 

4.1 Existing Conditions  

The project site is currently developed with the Seabreeze Farms Equestrian Center. The Cathedral 
Catholic High School is adjacent on the north; its sports fields are the closest element. Single-family 
homes are adjacent on the east, and beyond the adjacent valley to the west.  

Noise-sensitive land uses in the project area include the residences and the school.  

4.2 Sound Level Measurements 

Sound level measurements were conducted at three locations to estimate the existing acoustical 
environment at the project site. A Larson-Davis Model 820 American National Standards Institute (ANSI) 
Type 1 Integrating Sound Level Meter (SLM) was used as the data-collection device. The meter was 
mounted on a tripod roughly 5 feet above ground to simulate the average height of the human ear. The 
microphone was fitted with a windscreen. Weather conditions during the measurements were 
approximately 70°F, 0-5 mph wind speed, and clear skies. The measurements were performed on 
Wednesday, February 7, 2018. The sound level meter was calibrated before the measurement period. The 
measurement results are summarized in Table 4 and correspond to the locations depicted on Figure 4.  

Table 4. Sound Level Measurements (dBA) 

Measurement Location Leq Lmin Lmax L10 L50 L90 Noise Sources 

ML1 55.3 46.3 65.1 55.5 51.4 48.8 Wind in vegetation, distant vehicles,  
voices of outdoor school students 

ML2 52.3 41.1 64.7 54.9 47.7 43.1 Wind in vegetation, distant vehicles,  
horses on track 

ML3 50.6 37.7 60.1 52.0 43.3 40.5 Wind in vegetation, horses on track 
Measurements conducted on February 7, 2018, between 3:00 and 4:30 p.m.  
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5.0 IMPACT ANALYSIS 

This section evaluates noise associated with the implementation of the proposed project. The noise 
analysis considers short-term construction and long-term operational noise impacts to noise-sensitive land 
uses.  

5.1 Noise Affecting the Project Site 

The project site is over one-quarter mile from the nearest Mobility Element roadway. The project site is 
over six miles from Marine Corps Air Station Miramar, the closest airport.  

The project site is not, and would not be, exposed to noise levels over 60 dBA CNEL. Transportation 
noise impacts affecting the project site would be less than significant.  

5.2 Construction Noise 

Construction of the project would generate a short-term temporary increase in noise in the project area. 
The increase in noise level would be primarily experienced close to the noise source. The magnitude of 
the impact would depend on the type of construction activity, noise level generated by various pieces of 
construction equipment, duration of the construction phase, acoustical shielding and distance between the 
noise source and receiver.  

The primary noise from project construction would be from site preparation (grading), which would 
require the use of heavy equipment such as bulldozers, loaders, and scrapers. No blasting would be 
necessary.  

Construction activity and delivery of construction materials and equipment would be limited to daytime 
hours (between 7:00 a.m. and 7:00 p.m.), Monday through Saturday.  

This project would implement conventional construction techniques and equipment. Standard equipment 
such as scrapers, graders, backhoes, loaders, tractors, cranes, and miscellaneous trucks would be used for 
construction of most project facilities. Sound levels of typical construction equipment range from 
approximately 65-95 dBA at 50 feet from the source (U.S. Environmental Protection Agency [U.S. EPA] 
1971). Worst-case noise levels are typically associated with grading. The assumed noise sources 
associated with grading of the proposed project are shown in Table 5.  
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Table 5. Grading Noise Source Levels 

Noise Source Noise Level Number 

Bulldozer 86 dBA at 10 meters 1 
Scraper 82 dBA at 10 meters 1 
Backhoe 69 dBA at 10 meters 1 

Water Truck 81 dBA at 10 meters 1 

Roller 84 dBA at 10 meters 1 
Source: DEFRA 2005 

 
The Datakustik Cadna/A industrial noise prediction model was used to estimate construction noise levels. 
Elevations of the project site and surrounding areas were imported from the project grading CAD files 
[PDC 2018]. It was assumed that the equipment would operate continuously within the grading area 
boundary. No correction was applied for downtime associated with equipment maintenance, breaks, or 
similar situations.  

The closest occupied residential properties are located adjacent to the project site on the east, and beyond 
the valley to the west. Construction of the project would produce noise levels ranging from approximately 
68-72 dBA Leq at the property lines of the residences to the east, and from approximately 55-57 dBA Leq 
at the property lines of the residences to the west.  

Construction would occur within the hours proscribed by the City of San Diego Municipal Code. 
Construction noise levels would be below the 75 dBA Leq (12 hour) sound level allowed by the City of 
San Diego Municipal Code. Project construction noise impacts to residences would be less than 
significant.  

Project construction noise would be as high as 73 dBA Leq in the coastal sage scrub areas along the 
western side of the project site, which may contain coastal California gnatcatcher. However, these areas 
are not within the MHPA, and noise impacts to the gnatcatcher outside the MHPA are allowed [Alden 
Environmental, Inc. 2018]. Project construction noise impacts to biological resources would be less than 
significant. 
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5.3 Operational (Non-Construction) Noise 

5.3.1 Mechanical Equipment  

The project mechanical equipment plans were not finalized at the time of this analysis. Based on 
conversations with the project developer, the following assumptions were made:  

In the main building, each of the 104 assisted living units and 14 memory care units would be served by 
one 8-ton Mitsubishi VRF PURY-P96TKMU roof-mounted heat pump. This heat pump produces a sound 
pressure level of 58 dBA at a reference distance of 1 meter [Mitsubishi 2016]. These heat pumps would 
be distributed throughout the three roof equipment areas; refer to Figure 4.  

In the main building, the common areas would be served by one 20-ton Mitsubishi VRF PURY-
P240TSKMU roof-mounted heat pump and one 22-ton Mitsubishi VRF PURY-P264TSKMU roof-
mounted heat pump. These heat pumps produce sound pressure levels of 63 dBA and 63.5 dBA, 
respectively, at a reference distance of one meter [Mitsubishi 2016]. These heat pumps would be located 
within one of the three roof equipment areas.  

Each of the 10 duplex casita units would each be served by one ground-mounted Carrier 24ABC6 heat 
pump. This heat pump produces a sound power level of 76 dBA [Carrier]. These heat pumps would be 
located at the “ends” of the units, along the garage walls. The heat pumps serving the northernmost five 
units and the southernmost unit would be shielded by four-foot-high barriers made of solid material 
without gaps or cracks. At minimum, the barriers would connect to the residential structure, include a 
west-facing length of three feet, and return west for approximately three feet. Refer to Figure 5.  

The project would include a private sewer lift station, located between the traffic circle and the 
northernmost duplex casita; refer to Figure 5. All equipment except the main electrical breaker and the 
pump control panel, neither of which produce noise, would be below grade [Dexter Wilson Engineering, 
Inc. 2018]. The lift station would not be audible.  

The Datakustik Cadna/A industrial noise prediction model was used to estimate operational noise levels. 
Elevations of the project site and surrounding areas, and the locations of project buildings, were imported 
from the project grading CAD files [PDC 2018]. It was assumed that the equipment would operate 
continuously.  

The project would produce operational noise levels ranging from approximately 31-42 dBA Leq at the 
property lines of the residences to the east, below 30 dBA Leq at the property lines of the residences to 
the west, and below 35 dBA Leq at the property line of the school. Refer to Figure 6.  
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Operational noise levels at the single-family residences to the east would be below the nighttime (most 
restrictive) sound level limit of 42.5 dBA Leq allowed by the City of San Diego Municipal Code.  
Operational noise levels at the single-family residences to the west would be below the nighttime (most 
restrictive) sound level limit of 40 dBA Leq allowed by the City of San Diego Municipal Code.  
Operational noise levels at the school to the north would be below the nighttime (most restrictive) sound 
level limit of 47.5 dBA Leq allowed by the City of San Diego Municipal Code. Refuse vehicles would 
only be allowed to operate on the project site between the hours of 6:00 a.m. and 7:00 p.m., and operation 
of parking lot sweepers on the project site would be limited to between 7:00 a.m. and 7:00 p.m.  
The impact of project-generated operational noise at offsite land uses would be less than significant.  

The project would produce operational noise levels below 50 dBA Leq in the coastal sage scrub areas 
along the western side of the project site, which may contain coastal California gnatcatcher. Refer to 
Figure 6. However, these areas are not within the MHPA, and noise impacts to the gnatcatcher outside the 
MHPA are allowed [Alden Environmental, Inc. 2018]. Project operational noise impacts to biological 
resources would be less than significant.  

5.3.1.1 Emergency Generator 

Per new State law AB 3098 that went into effect on January 1, 2019, senior residential care facilities must 
implement additional measures for emergency preparedness. To comply with this law, the project would 
include an emergency back-up generator. The generator would be generally located at the north side of 
the main building, proximate to the loading dock. The following assumptions were made with regards to 
the generator:  

• It would be tested during daytime hours, for 30 minutes or less,  

• It would produce a noise level under load of no more than 76 dBA Leq at 7 meters (23 feet),  

• It would be located 137 feet or more from the north project property line,  

• It would be located 244 feet or more from the east project property line, or be shielded by the 
project building, and  

• It would be located 325 feet or more from the property lines of the residences to the west, or be 
shielded by the project building.  

Noise levels produced by the generator testing would be below the daytime sound level limits of  
57.5 dBA Leq at the north (school) property line, 52.5 dBA Leq at the east (adjacent residential) property 
line, and 50 dBA Leq at the west (non-adjacent residential) property lines. The impact of project 
emergency generator noise would be less than significant.  
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5.3.2 Vehicular Traffic  

The proposed project would generate traffic along existing roads in the project area. An analysis was 
conducted of the project’s effect on traffic noise conditions at offsite land uses. Existing-without-project 
traffic noise levels were compared to existing-with-project traffic noise levels.  

The highest relative project-generated traffic increase would occur on Old Carmel Valley Road south of 
Del Mar Heights Road. Adjacent land uses include single-family residences, the St. Augustine of 
Canterbury Church, and the Cathedral Catholic High School. Along this roadway segment, the project 
would add an Average Daily Traffic (ADT) volume of 394 vehicles to an existing ADT volume of 5,580 
vehicles [LLG 2018]. This traffic increase corresponds to a noise level increase of approximately 0.3 dBA 
CNEL.  

The City of San Diego considers traffic noise level increases less than 3 dBA not significant. In addition, 
sound level variations of less than 3 dBA are not detectable by the typical human ear. Project-generated 
traffic noise impacts at offsite land uses would be less than significant.  

5.4 Vibration 

5.4.1 Operational Vibration 

Vibration associated with operation of the project would be generated by vehicular traffic and mechanical 
equipment operation.  

Vehicles traveling on a smooth pavement surface are rarely, if ever, the source of perceptible ground 
vibration. All vehicles on the project site would have rubber tires and suspension systems that isolate 
vibration from the ground, and would generally travel at a maximum speed of approximately 10 miles per 
hour. All vehicular traffic would operate over 25 feet from vibration-sensitive structures. Vehicular traffic 
on the project site is expected to generate vibration levels less than 0.01 in/sec PPV, the level for frequent 
intermittent sources considered “barely perceptible” by Caltrans [2013], at all on-site and off-site 
structures.  

All mechanical equipment would be located over 25 feet from vibration-sensitive structures. Groundborne 
vibration levels resulting from mechanical equipment are dependent on the design of the equipment. Any 
project ground-mounted mechanical equipment would be installed using vibration-dampening resilient 
isolators designed to ensure that vibration levels would be lower than 0.3 in/sec PPV, the Caltrans [2013] 
threshold for continuous sources at older residential buildings, at all on-site and off-site structures.  

Operational vibration impacts as a result of the project would be less than significant.  
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5.4.2 Construction Vibration 

The highest vibration levels generated by construction of the project would occur during grading. Typical 
vibration levels associated with potential project construction equipment are presented in Table 6. Project 
construction would not require pile driving.  

Table 6. Construction Equipment Vibration Source Levels 

Equipment PPV at 25 feet 

Vibratory Roller 0.210 in/sec 
Grader 0.110 in/sec 

Excavator 0.110 in/sec 
Scraper 0.110 in/sec 

Front-End Loader 0.089 in/sec 
Large Bulldozer 0.089 in/sec 
Loaded Truck 0.076 in/sec 

Small Bulldozer 0.003 in/sec 
Source: FTA 2006 

 
The piece of potential project construction equipment producing the highest potential vibration levels is 
the vibratory roller. The vibratory roller could be operated as close as 40 feet from a residence. At 40 feet, 
using Caltrans [2013] propagation prediction methodology, the vibratory roller would generate 
approximately 0.125 in/sec PPV. A vibration level of 0.125 in/sec PPV could be “strongly perceptible” to 
humans within the residence, but would not cause damage to “older residential structures” [Caltrans 
2013]. Temporary vibration impacts associated with construction would be less than significant.  
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6.0 MITIGATION 

6.1 Noise Affecting the Project Site  

No impacts were identified. No mitigation is necessary.  

6.2 Construction Noise 

No impacts were identified. No mitigation is necessary.  

6.3 Operational (Non-Construction) Noise 

6.3.1 Mechanical Equipment 

No impacts were identified. No mitigation is necessary.  

6.3.2 Vehicular Traffic  

No impacts were identified. No mitigation is necessary.  

6.4 Vibration 

6.4.1 Operational 

No impacts were identified. No mitigation is necessary.  

6.4.2 Construction 

No impacts were identified. No mitigation is necessary.  
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Subject: Public Sewer System Analysis for the Seabreeze Senior Living Project in the 

City of San Diego 

Introduction 

This report provides a public sewer study for the Seabreeze Senior Living project in the 

City of San Diego. The project is located in the Carmel Valley community north of SR 56 
and immediately west of Seabreeze Farms Drive. The project property is currently 

operating as an equestrian facility. Figure 1 provides a vicinity map for the project. 

The project encompasses 32 gross acres with a net buildable area of 8. 78 acres. The Senior 
Living Community project proposes to develop the site to incorporate 128 residential 

dwelling units with a total of 159 beds. Living units will include one- and two-bedroom 

units in assisted living, one- and two-bedroom units in memory care, and two-bedroom 

assisted living casitas. 

The site generally slopes down toward the southwest. Proposed elevations for the 

developed area of the project range from approximately 249 feet to 251 feet . 
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Purpose of Study 

The purpose of this study is to analyze the existing public sewer system to which the 
Seabreeze Senior Living project is proposing to connect and determine if there is sufficient 

hydraulic capacity in the existing downstream piping to accommodate the Seabreeze Senior 
Living project sewage flows. This report will analyze the existing sewer collection system 
under existing sewage flow and then add the project flows to determine what impacts if any 
are caused by the additional sewage flow. The report will address if any offsite (public) 
sewer system improvements are needed for the development of the project in order that the 
offsite sewer system will be in conformance with the City of San Diego sewer system design 
standards. 

Study Area 

The study area for this report is the boundary of the Seabreeze Senior Living project and 
the sewer drainage sub-basin within which the project is located. The offsite sewer system 
analysis is being carried up to the existing 12-inch gravity sewer on the south side of SR 56 
in Ruette de Mer. Figure 2 shows the offsite sewer layout and the boundary of the sewer 
service sub-basin within which is the Seabreeze Senior Living project. Sewage flows within 
this sub-basin are included in the offsite sewer calculations for the Seabreeze Senior Living 
project. 

The onsite sewer collection system which will provide service to the Seabreeze Senior 
Living project will be private and will connect to the City's public sewer system at Coach 
Lane. An analysis of the proposed onsite private sewer service facilities is included within 

this report. 
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Seabreeze Senior Living Project Sewage Generation 

The sewer generation for the Seabreeze Senior Living project is estimated using the City of 
San Diego Sewer Design Guide. Table 1-1 of the Sewer Design Guide includes non
residential land uses. For the Seabreeze Senior Living project , we propose to use the 
Commercial/Hotels land use. 

The Seabreeze Senior Living project has a net developable acreage of 8. 78 acres. Table 1 

presents the projected sewage generation for the Seabreeze Senior Living project. 

TABLE 1 
SEABREEZE SENIOR LIVING PROJECT 

SEWAGE GENERATION 

Land Use Quantity Equivalent Generation Sewage Flow, 
Population Factor md 

Commercial/Hotels 8.78 acres 43 .7 Pop/Net Acre 80 gpd/person 30,695 

TOTAL 30,695 = 21.3 
gpm 

The total equivalent population for the project site is 384 people. From the City of San 
Diego Sewer Design Guide, Figure 1.3.2.2, the sewage peaking factor for a population of 384 
people is 3.387. Thus, the peak sewage flow from the project is 103,964 gpd (72.2 gpm). 

City of San Diego Sewer Design Criteria 

Sewer system analyses criteria are based on the Sewer Design Guide, Revised May 2015, 
City of San Diego Public Utilities Department. This guideline is used for analysis and 
sizing of new gravity sewer lines and for analysis of existing gravity sewer lines . A 
summary of the design criteria from the Sewer Design Guide is presented in Table 2 below. 

DEXTER WILSON ENGINEERING, INC. PAGES 



Eric Kimmelshue 
January 18, 2019 
Seabreeze Senior Living - Sewer Study 

TABLE 2 
CITY OF SAN DIEGO PUBLIC UTILITIES DEPARTMENT 

SEWER SYSTEM DESIGN CRITERIA 

Criterion Design 
Requirement 

Sewage Flow Generation 80 gallons per capita 

Persons per Dwelling Unit (Single Family Residential) 3.5 

Dry Weather Peaking Factor Figure 1-1 based on 
population 

Wet Weather Peaking Factor Basin specific -
determined by City 

Gravity Flow Hydraulic Formula Manning's Equation 

Manning's 'n' 0.013 

Desirable Gravity Flow Velocity 3 fps to 5 fps 

Minimum Gravity Flow Velocity 2 fps 

Where 2 fps is not achievable Set min. slope at 1 % 

Maximum Gravity Flow Velocity 10 fps 

Maximum Depth of Flow at Peak Wet Weather 

For 15" Pipe and Smaller d/D = 0.50 

For 18" and Larger d/D = 0.75 

Minimum Acceptable Gravity Sewer Main Size 

For Residential Areas 8" diameter 

For Commercial, Industrial, and High-Rise Bldgs. 10" diameter 

Net Acreage = 0.80 x Gross Acres 

Existing Offsite Sewer System 

Design Guide 
Reference 

1.3.2.2 

1.3.2.2 

1.3.2.2 

1.3.2.2 

1.3.3.1 

1.3.3.1 

1.3.3.1 

1.3.3.1 

1.3.3.1 

1.3.3.1 

1.3.3.3 

1.3.3.3 

1.3.3.4 

1.3.3.4 

Table 1-1 

Figure 2 shows the offsite sewer system to which the Seabreeze project will connect. An 8-
inch gravity sewer line is stubbed up to the Seabreeze Senior Living project boundary at the 
northwest end of Coach Lane. From this location an 8-inch gravity sewer line extends 

along Coach Lane to Seabreeze Drive, then turns south and connects to the 8-inch sewer 
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line in Carmel Knolls Drive. The 8-inch sewer flows west in Carmel Knolls Drive until 
turning south in Almondwood Way. Here it increases to a 10-inch diameter sewer line . 

In Almondwood Way, the sewer flows west until crossing SR 56 as a concrete encased 10-
inch VCP sewer line. Figure 2 shows the offsite sewer alignment that will be analyzed for 
the Seabreeze Senior Living project. In addition, Figure 2 shows the boundary for the 
sewer sub-basin into which will flow the sewage from the Seabreeze Senior Living project. 

Offsite Sewa e Flow Anal sis 

The first analysis performed is for existing flow in the Seabreeze Drive sub-basin. This 
analysis was prepared using the As-Built gravity sewer pipe sizes and slopes, and counting 

the existing dwelling units which contribute flow to the gravity sewer system. There is one 
apartment complex along Seabreeze Farms Drive and a public park with recreation 

building on Ashley Falls Drive. For these land uses the net land acreage was used to 
generate an EDU number for the property. 

Appendix A presents the results of the existing system analysis. The Manhole Numbering 

Diagram is provided in Exhibit A at the back of this report. The results show that two 
reaches of existing 8-inch sewer in Carmel Knolls Drive exceed the City's depth-to-diameter 

ratio of 0.50 for flow. Both of these reaches are 8-inch sewer lines at a slope of 0. 75 percent. 

These two reaches are flowing at 0.54 dill. 

Velocities on the upper end of the sub-basin are nearly 2 fps. Maximum velocity of 14.17 
fps occurs in the short section of 10-inch piping at 42. 70 percent slope which drops down to 
connect to the 10-inch VCP pipe under SR 56. 

Existing Sewage Flow Plus Project Flow. Appendix B presents the results of the 
offsite sewer system analysis when including the estimated flows from the Seabreeze Senior 
Living project. The addition of the proposed senior living project adds less than nine (9) 
percent to the number of existing EDUs within the sub-basin. 
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The slight increase in sewage flow results m a small increase in depth of flow in the 

existing sewer lines . No sewer lines exceed the d/D equals half-full criterion except for the 
two reaches of 8-inch sewer which exceed the design criterion under existing flows. When 
adding the Seabreeze Senior Living project, the depth of sewer flow in these two reaches 
increases from 0.54 d/D to 0.59 d/D. 

Velocities increase as well. This is particularly noticeable at the north end of the existing 

sewer system where with the addition of the proposed project the minimum velocity 
improves to be greater than 2.2 fps. 

Sewer Sub-Basin Buildout. The sewage flows from the Seabreeze Senior Living 
contribute to the existing deficiency for two reaches of 8-inch gravity sewer at a slope of 
0. 75 percent. Since the theoretical peak flow depth in these sewer segments increases from 
0.54 d/D under existing flows to 0.59 d/D with the proposed project flows, we are 
recommending that no improvements to this sewer reach are necessary. The main reason 

for this recommendation is that the sewer sub-basin in which is located the Seabreeze 

Senior Living project is at build-out. 

Figure 3 shows the sewer sub-basins surrounding the sub-basin of interest. As well, Figure 

3 provides an image of the land use showing that there are no additional areas of potential 

development in the sub-basin. The majority of the sub-basin is single family residential 
development; there is an elementary school, and a few apartment buildings. Except for the 

Seabreeze site, the remaining land is built-out. Therefore, there will be no additional sewer 
flows generated beyond the flows for the proposed Seabreeze Senior Living project. 
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Onsite Private Sewer Collection System 

The Seabreeze Senior Living project proposes to build a private onsite sewer collection 
system as depicted in Figure 4. This system will have a single point of connection to the 
existing 8-inch gravity sewer extended to the site at the northwest end of Coach Lane. The 
onsite private sewage collection system will include a gravity collector sewer for the duplex 

Casitas located to either side of the Coach Lane project entrance, and a sewer lift station for 
the Main Assisted Living Building on the north end of the project site. The size of the Main 
Assisted Living Building and the grading constraints of the project site preclude the ability 
to gravity flow the Main Assisted Living Building sewer to the Coach Lane 8-inch sewer 
connection point. 

Onsite Private Sewer Hydraulic Calculations. Appendix C presents the hydraulic 
calculations for the onsite private sewer system. Figure 5 shows the manhole numbering 

diagram and includes manhole data and pipe data tables. 

Sewage flow generation estimates for the various parts of the Seabreeze Senior Living 
project were determined using the total average sewage flow calculated in Table 1 and 
dividing this total flow between the Casitas and the Main Assisted Living Building based 
on an estimate of beds. As noted in the introduction of this report, the Main Assisted 

Living Building will have 159 beds. The Casitas comprise ten two-bedroom dwelling units. 
These are estimated to include 30 beds. 

The total estimated number of beds is 189. Thus, the sewage flow is divided between the 
two areas based on the percentage of beds. 

Main Assisted Living Building = 159 beds/ 189 beds total = 84% 

Casitas = 30 beds / 189 beds total = 16% 

Therefore, the average sewage flow breakdown is as follows: 

Main Assisted Living Building = 0.84 x 21.3 gpm = 17.9 gpm average 

Casitas = 0.16 x 21.3 gpm = 3.4 gpm average 
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A further breakdown is necessary as four of the five duplex Casitas flow to the private 
gravity sewer and one Casita flows north to the private lift station . The Main Assisted 
Living Building flows to the private lift station. 

Therefore, flow to the private lift station is: 

Main Assisted Living Building = 17.9 gpm average 

One Casi ta = (1 / 5) x 3.4 gpm average = 0. 7 gpm average 

Total Flow to Private Lift Station = 18.6 gpm average 

For the sewer hydraulic calculations, the average flow is converted into EDUs with each 
EDU representing 3.5 persons at a rate of 80 gpd per person. Thus, the EDU values for the 
gravity flow and pumped flow areas are: 

Pumped flow = 18.6 gpm average = 26,784 gpd avg. = 95. 7 ED Us 

Gravity flow = 21.3 gpm - 18.6 = 2.7 gpm avg. = 3,888 gpd avg. = 13.9 EDUs 

One further flow adjustment needs to be identified in order to make sense of the onsite 
sewer hydraulic calculations. The flow coming out of the private lift station will be greater 

than the peak flow into the private lift station. This is so that the proposed 4" force main 
will have a flow velocity of at least 3 feet per second. Additional discussion of this will be 
provided in the private lift station section of this report. 

All the onsite gravity sewer lines are designed at 1 percent slope. Appendix C shows the 
flow velocities and depths of flow in the proposed 6" and 8" private onsite sewer mains. 
Maximum flow velocity is 2.82 fps in reach MH-6 to MH-5. Maximum depth of flow in any 
reach is 0.49 d/D. 

Onsite Private Sewer Lift Station 

The onsite private sewer lift station will provide service to the Main Assisted Living 
Building and the northern-most duplex unit (Casita). The lift station will be a duplex 
submersible pump station with a fiberglass wet well, pump control panel, emergency 
storage basin, and odor control system. Figure 6 presents a preliminary layout of the sewer 
lift station components. 
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Pumping Capacity. The pumping capacity of the private lift station must account for the 
peak sewage flow into the station. From the average flow calculations presented in an 
earlier section of this report, the average flow to the lift station is 18.6 gpm. Using a 

peaking factor of 4.0, the peak flow is 74.4 gpm. In a 4" force main, this flow will achieve a 
velocity of 1.9 fps. It is desirable to increase the force main velocity to at least 3 fps. This 
can be accomplished by increasing the pumping capacity of the lift station to 120 gpm. 

Wet Well O e1·ational Volume. For a sewage lift station, the operational volume 1s 
calculated based on the acceptable number of pump starts per hour and for the condition 
where the incoming flow is one-half the pumping capacity. This is a standard approach for 

sewer lift stations and is outlined in Pumping Station Design, second edition, Robert L. 

Sanks, 1998, Chapter 12, page 370. The equation is: 

V =[t xQ]/4 

Where V = operational volume in gallons; 

t = pump cycle time, minutes; 

Q = pump capacity, gpm 

For a design point of 6 pump starts per hour, which is a low number for the size of 
submersible pumps expected to be installed at this private lift station, the cycle time, t, is 

10 minutes. 

Then the Operational Volume needed is 300 gallons. For a 5-foot diameter Wet Well, the 
Operational Volume can be provided in 2 feet of Wet Well depth. 

Wet Well Detention Time. Consider the Wet Well detention time under night-time low 

flows. From Table 7.2-2 of the City of San Diego Sewer Design Guide, 2015, the Minimum 

Flow Factor for less than 1 mgd flow is 0.2. 

Thus, the minimum flow to the Lift Station will be: 18.6 gpm average x 0.2 = 3. 7 gpm 
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The total volume in the Wet Well just as a pump is called to turn on is 300 gallons of 
Operational Volume plus the pump submergence volume. For the small size of submersible 

pumps at this Lift Station, the submergence will be around 30 inches. In a 5-foot diameter 

Wet Well the submergence volume is 367 gallons. Therefore, the total volume at Pump On 
will be 667 gallons. At an influent sewage flow rate of 3. 7 gpm, the detention time is: 

667 gallons/ 3. 7 gpm I 60 min per hour = 3.0 hours 

Night-time Pump Cycles. The time between pump starts during low night-time flow is: 
300 gallons Operational Volume / 3. 7 gpm / 60 min per hour = 1.35 hours 

Minimum Force Main Retention Time. Below is calculated the minimum force main 
retention time based on a 4" force main with a length of 300 feet. 

Force Main Volume = p/4 (4/12)2 x 300 ft. x 7.48 gal/cu.ft. = 196 gallons 

Minimum Pump Run Time: 300 gal / (120 gpm - 3. 7 gpm) = 2.58 minutes 

Number of Cycles: 196 gallons / (120 gpm x 2.58 min) = 0.63 cycles 

Maximum Wet Well Filling Time: 300 gal / 3.7 gpm = 81.1 minutes 

One Cycle Period: 81.1 min + 2.58 min = 83. 7 minutes 

Maximum Retention Time: 0.63 cycles x 83. 7 minutes = 53 minutes = 0.88 hours 

The private sewer lift station is 
proposed to include emergency overflow storage to be used in the event of a significant 

mechanical failure or a power outage. The mechanical failure would have to be significant 

as the lift station will be designed with two submersible pumps, each capable of handling 

the full flow from the project. So it is unlikely that both pumps would be out of service at 

the same time. 

The volume of emergency storage has not been fully determined; it is anticipated that 
storage for approximately 12 hours of flow will be provided. Additional volume may be 
provided if there is sufficient space at the lift station site. The final volume of emergency 

storage will be established as part of the final design of the private lift station. 
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Odor Control Provisions. Because of the short Wet Well detention times and as well the 

low Force Main retention times it is not anticipated that odors will be generated at the 

private Lift Station . However, two provisions are proposed to be included in the design of 

th e private Lift Station so that if odors are experienced one or both of these mitigation 

measures can be implemented. 

First, the Wet Well will be fitted with stainless steel air piping so that the sewage in the 

Wet Well can be aerated. Space will be retained in the pump control panel or an adjacent 

panel for a small air compressor which will supply sufficient air based on the maximum 

volume of sewage in the Wet Well. 

A second provision will be to provide power and piping for a chemical feed system that can 

be installed in the event that odor issues at the Lift Station become a nuisance. 

Conclusions and Recommendations 

The following conclusions and recommendations are summarized based on the sewer study 

prepared for the Seabreeze Senior Living project. 

1. The Seabre eze Senior Living project will connect to the public sewer system at the 

northwest extension of Coach Lane. 

2. The offsite gravity sewer system has sufficient capacity to accommodate the peak 

sewage flows from the Seabreeze Senior Living project . Two segments of existing 8-

inch gravity sewer at 0.75 percent slope in Carmel Knolls Drive flow over half-full 

(0.54 d/D) under existing peak flow conditions; with the addition of project flows, 

these two segments flow at 0.59 d/D. 

3. Because the sewer sub-basin in which is located the Seabreeze Senior Living project 

is at build-out , it is recommended that the two reaches of existing 8-inch sewer at 

0. 75 percent slope not be upgraded since there is no expectation of additional future 

sewer flows. 
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4. The onsite sewer collection system for the Seabreeze Senior Living project will be 
private. 

5. Private onsite gravity sewer lines have been designed with a minimum slope of one 
percent (1 %). 

6. The onsite private sewer collection system will consist of a gravity sewer for the 
south end of the project and a sewer lift station and dual force main for the north 

side of the site. 

7. Calculations provided within this report demonstrate that the private sewer lift 
station wet well detention time is less than 4 hours during low night-time flows. 

8. The private sewer lift station design will include provisions for odor control should 
such control be necessary once the lift station becomes operational. 

Please contact us if you have any questions or need additional information. 

Dexter Wilson Engineering, Inc. 

Andrew Oven, P.E. 

AO:sg 

cc: Greg Shields, P.E., Project Design Consultants 

Raul Rodriguez, Project Design Consultants 

Attachments 
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APPENDIX A 

OFFSITE SEWER ANALYSIS 

FOR EXISTING FLOW 



DATE:
FOR: SHT 1 OF 1
BY:

IN-LINE TOTAL M.G.D. C.F.S.

2 80 83 3.5 77.00 269.5 269.5 80 21,560 3.768 81,245 0.081 0.126 8 0.65 0.059765 0.16172 0.24 0.1471 1.92
3 83 85 3.5 7.00 24.5 294.0 80 23,520 3.687 86,710 0.087 0.134 8 0.65 0.063785 0.16716 0.25 0.1542 1.96
4 85 71 3.5 7.00 24.5 318.5 80 25,480 3.605 91,855 0.092 0.142 8 0.65 0.067570 0.17201 0.26 0.1606 1.99
5 71 74 3.5 16.00 56.0 374.5 80 29,960 3.418 102,413 0.102 0.158 8 0.59 0.079074 0.18639 0.28 0.1796 1.98
6 74 70 3.5 8.00 28.0 402.5 80 32,200 3.325 107,065 0.107 0.166 8 2.09 0.043922 0.13861 0.21 0.1182 3.15
7 70 69 3.5 13.00 45.5 448.0 80 35,840 3.173 113,732 0.114 0.176 8 2.91 0.039540 0.13157 0.20 0.1097 3.61
8 69 67 3.5 14.00 49.0 497.0 80 39,760 3.010 119,678 0.120 0.185 8 2.91 0.041607 0.13493 0.20 0.1137 3.66
9 67 66 3.5 4.00 14.0 511.0 80 40,880 2.991 122,265 0.122 0.189 8 2.91 0.042507 0.13636 0.20 0.1155 3.69

10 66 65 3.5 35.00 122.5 633.5 80 50,680 2.889 146,402 0.146 0.227 8 2.91 0.050898 0.14918 0.22 0.1313 3.88
11 65 64 3.5 0.00 0.0 633.5 80 50,680 2.889 146,402 0.146 0.227 8 9.19 0.028641 0.11243 0.17 0.0875 5.83
12 64 63 3.5 0.00 0.0 633.5 80 50,680 2.889 146,402 0.146 0.227 8 9.05 0.028862 0.11287 0.17 0.0880 5.79
13 63 62 3.5 0.00 0.0 633.5 80 50,680 2.889 146,402 0.146 0.227 8 5.95 0.035595 0.12495 0.19 0.1019 5.00
14 62 67 3.5 419.00 1466.5 2,100.0 80 168,000 2.255 378,816 0.379 0.586 8 0.75 0.259420 0.35702 0.54 0.4285 3.08
15 67 60 3.5 0.00 0.0 2,100.0 80 168,000 2.255 378,816 0.379 0.586 8 0.75 0.259420 0.35702 0.54 0.4285 3.08
16 60 119 3.5 0.00 0.0 2,100.0 80 168,000 2.255 378,816 0.379 0.586 8 2.08 0.155776 0.26636 0.40 0.2930 4.50
17 119 125 3.5 23.00 80.5 2,180.5 80 174,440 2.244 391,357 0.391 0.606 8 1.98 0.164947 0.27486 0.41 0.3054 4.46
18 125 127 3.5 33.00 115.5 2,296.0 80 183,680 2.228 409,242 0.409 0.633 8 2.46 0.154745 0.26539 0.40 0.2915 4.89
19 127 407 3.5 154.00 539.0 2,835.0 80 226,800 2.166 491,215 0.491 0.760 10 1.00 0.160676 0.33863 0.41 0.2996 3.65
20 407 406 3.5 39.00 136.5 2,971.5 80 237,720 2.152 511,627 0.512 0.792 10 0.80 0.187106 0.36856 0.44 0.3351 3.40
21 406 405 3.5 7.00 24.5 2,996.0 80 239,680 2.150 515,277 0.515 0.797 10 0.80 0.188440 0.37004 0.44 0.3369 3.41
22 405 404 3.5 5.00 17.5 3,013.5 80 241,080 2.148 517,882 0.518 0.801 10 0.80 0.189393 0.37110 0.45 0.3381 3.41
23 404 390 3.5 5.00 17.5 3,031.0 80 242,480 2.147 520,485 0.520 0.805 10 42.70 0.026054 0.13420 0.16 0.0819 14.17
24 390 213 3.5 412.00 1442.0 4,473.0 80 357,840 2.037 729,021 0.729 1.128 10 3.36 0.130091 0.30207 0.36 0.2570 6.32

Total EDUS Total Pop. Min Slope Max dn/D
1,278.0 4,473.0 0.59 0.54

OFFSITE SEWER ANALYSIS SUMMARY3/5/2018

1047-001
Offsite Sewer Analysis for Seabreeze Farms Senior Living - Existing Flow

Dexter Wilson Engineering, Inc.

SEWAGE PER 
CAPITA/DAY 
(gpd/person)

AVG. DRY 
WEATHER 
FLOW (gpd)

PEAKING 
FACTOR

POPULATION 
SERVED

POP. 
PER 
D.U.

DEPTH K' (1)

JOB NUMBER:

LINE SIZE 
(inches)

DESIGN 
SLOPE (%)LINE TOFROM IN-LINE 

EDUs

REFER TO PLAN SHEET:

LENGTH (ft) dn (feet)
PEAK FLOW (DESIGN 

FLOW)
PEAK 
FLOW 
(gpd)

VELOCITY 
(f.p.s.)dn/D(2) Ca for 

Velocity(3)
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APPENDIXB 

OFFSITE SEWER ANALYSIS 

EXISTING FLOW PLUS PROJECT FLOW 



DATE:
FOR: SHT 1 OF 1

BY:

IN-LINE TOTAL M.G.D. C.F.S.

1 500 80 3.5 109.63 383.7 383.7 80 30,695 3.388 103,986 0.104 0.161 8 1.00 0.061671 0.16431 0.25 0.1505 2.41
2 80 83 3.5 77.00 269.5 653.2 80 52,255 2.872 150,094 0.150 0.232 8 0.65 0.110411 0.22157 0.33 0.2282 2.29
3 83 85 3.5 7.00 24.5 677.7 80 54,215 2.852 154,617 0.155 0.239 8 0.65 0.113738 0.22504 0.34 0.2332 2.31
4 85 71 3.5 7.00 24.5 702.2 80 56,175 2.832 159,060 0.159 0.246 8 0.65 0.117006 0.22842 0.34 0.2380 2.33
5 71 74 3.5 16.00 56.0 758.2 80 60,655 2.785 168,915 0.169 0.261 8 0.59 0.130421 0.24198 0.36 0.2575 2.28
6 74 70 3.5 8.00 28.0 786.2 80 62,895 2.762 173,685 0.174 0.269 8 2.09 0.071252 0.17673 0.27 0.1668 3.63
7 70 69 3.5 13.00 45.5 831.7 80 66,535 2.702 179,809 0.180 0.278 8 2.91 0.062513 0.16546 0.25 0.1519 4.12
8 69 67 3.5 14.00 49.0 880.7 80 70,455 2.629 185,224 0.185 0.287 8 2.91 0.064395 0.16794 0.25 0.1552 4.16
9 67 66 3.5 4.00 14.0 894.7 80 71,575 2.608 186,665 0.187 0.289 8 2.91 0.064897 0.16859 0.25 0.1560 4.17

10 66 65 3.5 35.00 122.5 1,017.2 80 81,375 2.485 202,236 0.202 0.313 8 2.91 0.070310 0.17553 0.26 0.1652 4.26
11 65 64 3.5 0.00 0.0 1,017.2 80 81,375 2.485 202,236 0.202 0.313 8 9.19 0.039565 0.13161 0.20 0.1098 6.42
12 64 63 3.5 0.00 0.0 1,017.2 80 81,375 2.485 202,236 0.202 0.313 8 9.05 0.039869 0.13212 0.20 0.1104 6.38
13 63 62 3.5 0.00 0.0 1,017.2 80 81,375 2.485 202,236 0.202 0.313 8 5.95 0.049171 0.14662 0.22 0.1280 5.50
14 62 67 3.5 419.00 1466.5 2,483.7 80 198,695 2.205 438,053 0.438 0.678 8 0.75 0.299985 0.39082 0.59 0.4782 3.19
15 67 60 3.5 0.00 0.0 2,483.7 80 198,695 2.205 438,053 0.438 0.678 8 0.75 0.299985 0.39082 0.59 0.4782 3.19
16 60 119 3.5 0.00 0.0 2,483.7 80 198,695 2.205 438,053 0.438 0.678 8 2.08 0.180135 0.28865 0.43 0.3259 4.68
17 119 125 3.5 23.00 80.5 2,564.2 80 205,135 2.195 450,319 0.450 0.697 8 1.98 0.189798 0.29724 0.45 0.3387 4.63
18 125 127 3.5 33.00 115.5 2,679.7 80 214,375 2.182 467,828 0.468 0.724 8 2.46 0.176898 0.28576 0.43 0.3216 5.07
19 127 407 3.5 154.00 539.0 3,218.7 80 257,495 2.129 548,276 0.548 0.848 10 1.00 0.179340 0.35993 0.43 0.3248 3.76
20 407 406 3.5 39.00 136.5 3,355.2 80 268,415 2.117 568,351 0.568 0.879 10 0.80 0.207850 0.39129 0.47 0.3622 3.50
21 406 405 3.5 7.00 24.5 3,379.7 80 270,375 2.115 571,943 0.572 0.885 10 0.80 0.209163 0.39270 0.47 0.3639 3.50
22 405 404 3.5 5.00 17.5 3,397.2 80 271,775 2.114 574,506 0.575 0.889 10 0.80 0.210101 0.39370 0.47 0.3651 3.51
23 404 390 3.5 5.00 17.5 3,414.7 80 273,175 2.112 577,067 0.577 0.893 10 42.70 0.028886 0.14114 0.17 0.0880 14.61
24 390 213 3.5 412.00 1442.0 4,856.7 80 388,535 2.015 782,861 0.783 1.211 10 3.36 0.139699 0.31385 0.38 0.2706 6.45

Total EDUS Total Pop. Min Slope Max dn/D
1,387.6 4,856.7 0.59 0.59

PEAK FLOW (DESIGN 
FLOW)

PEAK 
FLOW 
(gpd)

VELOCITY 
(f.p.s.)dn/D(2) Ca for 

Velocity(3)LENGTH (ft) dn (feet)DEPTH K' (1)

JOB NUMBER:

LINE SIZE 
(inches)

DESIGN 
SLOPE (%)LINE TOFROM IN-LINE 

EDUs

REFER TO PLAN SHEET:

OFFSITE SEWER ANALYSIS SUMMARY7/19/2018

1047-001

Offsite Sewer Analysis for Seabreeze Farms Senior Living - Existing Plus Project Flow

Dexter Wilson Engineering, Inc.

SEWAGE PER 
CAPITA/DAY 
(gpd/person)

AVG. DRY 
WEATHER 
FLOW (gpd)

PEAKING 
FACTOR

POPULATION 
SERVED

POP. 
PER 
D.U.
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APPENDIXC 

ONSITE SEWER ANALYSIS 
PEAK DRY WEATHER FLOW 



Seabreeze Senior Living - Onsite Sewer System Calculations 1/18/2019
1047-001

DATE:
FOR: SHT 1 OF 1

BY:

IN-LINE TOTAL GPM C.F.S.

A MH-1 PT-1.5 3.5 3.48 12.2 12.2 80 974 4.000 3,898 2.71 0.006 6 1.0 0.004978 0.03644 0.073 0.0257 0.94
B PT-1.5 MH-5 3.5 3.48 12.2 24.4 80 1,949 4.000 7,795 5.41 0.012 6 1.0 0.009956 0.05067 0.101 0.0417 1.16
C MH-5 MH-4 3.5 0.00 0.0 24.4 80 1,949 4.000 7,795 5.41 0.012 6 1.0 0.009956 0.05067 0.101 0.0417 1.16

D MH-6 MH-4 3.5 223.13 781.0 781.0 80 62,476 2.766 172,802 120.00 0.267 6 1.0 0.220710 0.24302 0.486 0.3787 2.82

E MH-4 MH-3 3.5 3.48 12.2 817.5 80 65,400 2.724 178,133 123.70 0.276 8 1.0 0.105645 0.21650 0.325 0.2211 2.80
F MH-3 CP-1 3.5 3.48 12.2 829.7 80 66,374 2.705 179,574 124.70 0.278 8 1.0 0.106500 0.21742 0.326 0.2224 2.81

Bldg. Sewer Bldg. Wet Well 3.5 92.06 322.2 322.2 80 25,777 3.593 92,607 64.31 0.143 8 1.0 0.054922 0.15503 0.233 0.1386 2.33

Total EDUS Total Pop. Min Slope Max dn/D
237.1 830           1.00 0.49

PEAK FLOW (DESIGN 
FLOW)

PEAK 
FLOW 
(gpd)

VELOCITY 
(f.p.s.)dn/D(2) Ca for 

Velocity(3)LENGTH (ft) dn (feet)

Figure 5

DEPTH K' (1)

JOB NUMBER:

LINE SIZE 
(inches)

DESIGN 
SLOPE 

(%)
LINE TOFROM IN-LINE 

EDUs

REFER TO:

SEWAGE PER 
CAPITA/DAY 
(gpd/person)

AVG. DRY 
WEATHER 
FLOW (gpd)

PEAKING 
FACTOR

POPULATION 
SERVED

POP. 
PER 
D.U.

SEWER STUDY SUMMARY1/18/2019

1047-001

Seabreeze Senior Living - Onsite Private Sewer System

Dexter Wilson Engineering, Inc.
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Project Name: Seabreeze Senior Living 

Permit Application Number: 600824 

CERTIFICATION PAGE 

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 

Storm Water Standards, which is based on the requirements of SDRWQCB Order No. R9-2013-0001 as 

amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit). 

I have read and understand that the City Engineer has adopted minimum requirements for managing urban 

runoff, including storm water, from land development activities, as described in the Storm Water 

Standards. I certify that this PDP 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 PDP SWQMP by the City Engineer 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. 

Debby Reece 
Print Name 

Project Design Consultants 
Company 

Date 1 1 



SUBMITTAL RECORD 

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP 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. 

Submittal Date Project Status Summary of Changes 

Number 

1 02/26/2018 IZI Preliminary Design/ Planning/ CEQA Initial Submittal 

□ Final Design 

2 07/23/2018 IZI Preliminary Design/ Planning/ CEQA Second Submittal 

□ Final Design 

3 09/27/2018 IZI Preliminary Design/ Planning/ CEQA Third Submittal 

□ Final Design 

4 11/19/2018 IZI Preliminary Design/ Planning/ CEQA Fourth Submittal 

□ Final Design 



Project Name: Seabreeze Senior Living 
Permit Application Number: 600824 
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FORM 
Storm Water Requirements 05•560 

Applicability Checklist ocro,n2o 16 

Project Address: 5720 Old Carmel Valley Road, San Diego, CA 92130, ·ProJect Number (for City use Only): 

.1i:; .. 1u.1n11. connruct1on storm water Dmr Requirements: 
All construction sites are required to implement construction BMPs in accordance with the performance standards 
in the Storm Water Standards Manual, Some sites are additional~ required to obtain coverage under the State 
Construction General Permit (CGP)1 , which is administered by the tate Water Resources Control Board. 

For alV,roJects r:omplete PART k If project is required to submit a SWPPP or WPCP, continue to PART . · 

PART A: Determine Constr"ctlon Phase Storm Water Requirements. 
1. Is the project subject to California's statewide General NPOES permltfor Storm Water Discharges Associated 

with Construction Activities, also known as the State Construction General Permit (CGP)? (Typically projects with land disturbance greater than or equal to 1 acre.) 

IE! Yes; SWPPP required, skip questions 2-4 0 No; next question 

2. Does the project firopose construction or demolition activity, indudlng but not Hmited to, clearing. grading. 
grubbing, excava Ion, or any ~ther actMty resulting In ground disturbance and contact with storm water runoff? 

D Yes; WPCP required, skip 3-4 ~ No; next question 
3. Does the pro!ect propose routine maintenance to maintain orifinal line and grade, hydraulic capacity, or origi-nal purpose · f the facility? (Projects such as plpeline/utiHty rep acement) 

0 Yes;WPCPrequired,skip4 ~ No; next question 
4. Does the project only include the following Permit types llsted below? 

• Ele.ctrical Permit, Are Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit, 
Spa Permit. . Individual Rif-ht of Way Permits that exclusively Include only ONE of the following activities: water service, 
sewer latera , or utility service. . Right of Way Permits with a project footprint less than 150 ff near feet that exclusively include only ONE of 
the followlnf activities: curb ramp, sidewalk and driveway apron replacement, pot holing, curb and gutter 
replacemen , and retaining wall encroachments. · · 

0 Yes; no doculllent required 

Check one of the boxes below, and continue to PART 8: 

(El If~ checked "Yes· for f estion 1, 
a PPP Is REQUIRED. ontlnue t~ PART B 

D If~ checked "No" for 3uestion 1, and checket "Yes' for ~tion 2 or 3, 
a CP Is REQUIRED. I the pro~ect sroposes ess than 5, . square feeh 
of firound disturbance AND has ess. han a 5-foot elevation chan,e overt . e 
en ,re project area, a Minor WPCP may be required instead. Con nue to PART B. 

□ If XRu checked "Non for all questions 1-3, and checked "Yes' for question 4 
P . T B does not apply ana no document Is required. Continue to Section 2. 

1. More information on the CiJy's construction BMP requirements as well as CGP requirements can be found at 
'lfUf/J. ~am:iiegg gov[filQrmwa1ectreg1.dati!.iosliodez; shtrnl 

·, Prmted on recycled papeLVlslt our web site ar 1/.W.-Y <am1:f't;0 goy1deve1wmem-wv1m. 
Upon request, this Information is available in alternative formats for persons with disabilities 

DS·S60!HH6) 



Page2of4 City of San Diego• Development Services • Storm Water Requirements Applicability Checklist 

PART B: Determine Construction Site Priority 
This prioritization must be completed within this form, noted on the plans, and included In the SWPPP or WPCP. 
Tl:le city reserves the right to adjust the priority of projects both before and after construction •. Construction 
projects are assigned an inspection frequency based on if the project has a "high threat to water quality: The 
City has aligned the local definition of "high threat to water quality" to the risk determination approach of the 
State Construction General Permit (C,GP). The CGP determines risk level based on project specific sediment risk 
and receiving water risk. Additi<>nal inspection is required for/crojects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority · oes NOT change construction BMP requirements 
that apply to projects; rather, it determines the frequency of inspections that will be conducted by city staff. 

Complete PART 8 and continued to Section 2 

1. □ ASBS 
a. Projects located .in the ASBS watershed. 

2. I&) High Priority 

a. Projects 1 acre or more determined to be Risk Level 2 or Risk Level 3 per the Construction 
General Permit and not located in the ASBS watershed. 

b. Projects 1 acre or more determined to be LUP Tj~e 2 or LUP Type 3 per the Construction General Permit and not located in the ASBS wat shed. 

3. □ Medium Priority 
a. Projects 1 acre or more but not subject to an ASBS or high priority designation. 
b. Projects determined to be Risk Level 1 or LUP Type 1 per the Construction General Permit and 

not located in the ASBS watershed. 

~-□ LOW Priority 
a. Projects re~uirins a Water Pollution Control Plan but not subject to ASBS, high, or medium 

priority des gnat1on. 

SECTION 2. Permanent Storm Water IMP Requirements. 
Additional Information for determining the requirements is found in the Stocro water Standards Manual. 
PART C: Determine if Not Subject to Permanent s.torm Water Requirements. 
Projects that are considered maintenance; or otherwise not categorized as •new development projects" or•rede• 
velopment projects" acce>rdlng to the Storm Water Standards Manual are not subject te> Permanent Storm Water 
BMPs. 

If "yes" is checked for a'lle number In Part C, proceed to Part F and check "Not Subject to Perma• nent Storm Water BMP . equtrements". 

If "no0 Is checked for all of the numbers In Part C continue to Part D. 

1. Does the project only indude interior remodels and/or Is the project entirely within an 
Dves IRINo existing enclosed structure and does not have the potential to contact storm water? 

2. Does the project on~ include the construction ofoverhead or underground utilities without 
Oves (&)No creating new imperv ous surfaces? 

3. Does the project fall under routine maintenance? Examples Include, but are not limited to: . 
roof or exterior structure surface replacement. resurfacing or reconfiguring surface parking 
lots or existing roadways without exJ)anding the imraervious footprint, and routine 

Dves IRINo replacement of damaged pavement (grinding. over ay, and pothole repair). 



City of San Diego• Developmei,t Services • Storm Water Requirements Appllcablllty Checklist Page3of4 

PART D: PDP ExemptRequlrements, 

PDP Exempt projects are required to Implement site design and source control BMPs. 

If 61es" was checked for any questions in Part D, continue to Part F and check the box labeled 
"P P Exempt." 

If "no" was checked for all questions In Part D, continue to Part E; 
1. Does the project ONLY Include new or retrofit sidewalks, bicycle lanes, or trails that 

• Are designed and constructed to direct storm water runoff to adjacent vegetated areas, or other 
non-erodible permeable areas? or; · · 

• Are clesigned and coristructed to be hydraulically disconnected from paved streets and ro,ds? or; 
• Are des1,ned and constructed with P._ermeable pavements or surfaces In accordance with the Green s • l!ets guidance In the City's Storm Water Standards manual? 

D Yes; PDP exempt requirements apply !BJ No; next question 

2. Does the project QNLY include retrofittl~ orredeveloping existing ~avecl alleys, streets or roads des~(ed 
and constructed in accordance with the reen Streets gui<tance int e City's Storm water S,tandards anual? 

D Yes; PDP exempt requirements apply 18) No; project not exempt. 

PART E:. Determine If Project is a PriC)l'ity Development Project (PDP). 
Projects that match one of the definitions below are subject to additional requirements including preparation of 
a Storm Water Quality Management Plan (SWQMP). 

If ''-,&s" Is checked for any number In PART E, continue to PART F and check the box labeled HPrl-
orlty Development Project". 

If "no" Is c:hecked for every number In PART E, continue to PART F and check the box labeled 
"Standard Development Project". 

1. New Development that creates 10,0f.lO s~uare feet or more of Impervious surfaces 
collectively over the project site. This inc ucles commercial, industrial, residential, 

Oves IBINo mixed~use, and public development projects on public or private land. 

2. Redevelopment project that creat.es and/or r=:,aces 5,000 square feet or more of 
ima.,ervious surfaces on an existing site of 10, . square feet or more .of Impervious 
surfaces. This includes. coinl'f!ef!:ial, lndustriaJ residential, mixed-use, and public . 

(Elves 0No development projects on public or private Ian • 

3. New development or redevelopment of a restaurant. Facilltles that sell prepared foods 
and drinks for consumrrtio~ l~lud~ stationary lun.ch counters and refresflment stands selling 
prepared foods and dr nks or 1mm . late consumptton (SIC 5812), and where the land 
i:levelopmentcreates and/or replace 5,000 square feet or more of impervious surface. (El Yes D No 

4. New devek>pment or redevelopment on a hillside. The rvroject creates and/pr replaces 
5,000 square feet or more of impervious surface (collective y over the project site) and where 

□Yes IBJNo the development will grade on any natural slope that is twenty-five percent or greater. 

5. New development or redevelopment of a parkl~ lot that creates an.d/or replaces 
IEIYes □No 5,000 square feet or more of Impervious surface colle~lvely over the project site). 

6. New develo,o,ent or redevelopment of streets, roads, higtiways, freewffs, and 
drlvewa~ · he P.roject creates and/or replaces 5,000 square feet or more o impervious 

IBJYes 0No surface (collectively over the project site). 



Page4of4 City of San Diego • Development Services• Storm Water Requirements Applicability Checklist 
7. New development or redevelopment discharging directly to an Environmentally 

Sensitive Area. The project creates and/or r1faces 2,500 square feet of lmfervious surface 
(collectively over project site), and discharges irectly to an Environmentalt · ensitive 
Area (ESA), uoischarging directly to# Includes flow that is conveyed overlan a distance of 200 
feet or less from the project to the ESA, or conveyed in a pipe or open channel any distance 
as ;m isolated flow from the project to the ESA (i.e. not commingled with flows from adjacent 

Dves 181No lands). 

8. New development or redevelopment projects ofJ retail gasolhie outlet (RGO) that 
create and/or replaces 5,0® square feet of Impervious surface. The development 
project meets the folfowi~ criteria: {a) 5,000 square feet or more or (b) has a projected 

Dves IE!No Average Daily Traffic (AD of 100 or more vehicles per day.· 

9. New develop.,,.nt or redevelopment £re>Jects of an autornotlv~ repair shops that 
creates.and/or replaces 5,000 s1uare · ee or more of lmrcrvious surfaces. · Oeve~ment 
~~ects cate~orized In an~ one o Standard lndtistrlal Class 1cation (SIC) codes 5013, 14, 

Oves 181No 1, 7532-7 34, or753G,; 539. · 
.. 

1 o. Other PoHutant Geiutritl~ Project •. TIJe project Is not covered In the categories !lbove, . 
results in the disturbance o one or more acres of land and is expected to generate pollutants 
cost construction, such as fertilizers and pesticides •. This (.foes not include projects creating 
ess than 5,000 sf of impervious surface and wher~ add,ed landscaping does not requir~ regular 
use of pesticides and fertlHzers;such as slope stabdizat1on using native plants. Calculation of 
the square footage of impervious surface need not lndude linear pathways that are for lnfre(luent 
vehicle use, such as emerfiency maintenance access or bicycle pedestrian !.lSet If they are built D . [8J with pervious surfaces of fthey sheet flow to surrounding pervious surfaces. . Yes x No 

PART F: Select the appropriate category based on the outcomes of PART C through PART E. 

1. The project Is NOT SUBJECT TO PERMANENT STORM WATER REQUIREMENTS. □ 
2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control 

□ BMP requirements apply. See the StQrm Water Standards Manual for guidance. 

3. The P.roject is PDf> EXEMPT. Site design and source control BMP requirements apply. 

□ See the StQrm wate[ Staodal1!s Ma.nual for guidance. 

4. The project Is a PRIORITY DEVELOPMENT PROJECT. Sjtedesi!n, source control, and 
structural pollutant control BMP requirements ap~ly. See the dtorm Water Staocfards Manual 

1B] for guidance on determining if project requires a ydromodificatlon plan management 

l<V/tN lr£,:We:r A, ~ .... d,f'l,,E(} A&.-t:',,,_,.,-
Name of owner or Agent (Please Print) Title 

(2_.~ J/,;,/zot'8 
Sign~, ...... . 

Date 



Trash & Debris 

Oxygen Demanding 
Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)? 

0 Yes, hydromodification management flow control structural BMPs required. 

0 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. 

0 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. 

0 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): 

Refer to separate Hydromodification study prepared by Project Design Consultants. 

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream area 

draining through the project footprint? 

0Yes 
0 No, No critical coarse sediment yield areas to be protected based on WMAA maps 

Discussion/ Additional Information: 

CCSYAs exist within project footprint. Detailed analysis is included in Attachment 2b. 
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[Step 2 Continued from Page 1] Discussion/ justification, and additional requirements for exceptions to 

PDP definitions, if applicable: 

Step 3: Is the project subject to earlier □Yes 

PDP requirements due to a prior 
lawful approval? 
See Section 1.10 of the BMP Design 
Manual (Part 1 of Storm Water IZ!No 
Standards) for guidance. 

Consult the City Engineer to determine 
requirements. Provide discussion and identify 
requirements below. 
Go to Step 4. 

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 BMP Design 
Manual (Part 1 of Storm Water 
Standards) for guidance. 

IZ!Yes 

□ No 

PDP structural BMPs required for pollutant 
control (Chapter 5) and hydromodification 
control (Chapter 6). 
Go to Step 5. 
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 BMP Design 
Manual (Part 1 of Storm Water 
Standards) for guidance. 

IZ!Yes 

ON/A 

Management measures required for 
protection of critical coarse sediment yield 
areas (Chapter 6.2). 
Stop. 
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: 
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Project Summary Information 

Project Name 

Project Address 

Assessor's Parcel Number(s) (APN(s)) 

Permit Application Number 

Project Watershed 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) 

Parcel Area 

(total area of Assessor's Parcel(s) associated 
with the project) 

Area to be Disturbed by the Project 

(Project Area) 

Project Proposed Impervious Area 

(subset of Project Area) 

Project Proposed Pervious Area 

Seabreeze Senior Living 

5720 Old Carmel Valley Road, San Diego, CA 92130 

305-100-45, 46, and 47 

600824 

Select One: 

□San Dieguito 
IZ!Penasquitos 

□Mission Bay 

□San Diego River 

□San Diego Bay 

□Tijuana River 

Miramar Reservoir 906.10 

10.1 Acres (439,956 Square Feet) 

~ Acres (286,353 Square Feet) 

~ Acres (197339 Square Feet) 

(subset of Project Area) bQ_ Acres (89014 Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Parcel Area. 

The proposed increase or decrease in 
impervious area in the proposed condition as 
compared to the pre-project condition 

3 
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Description of Existing Site Condition 
Current Status of the Site (select all that apply): 
~ Existing development 
□ Previously graded but not built out 

□ Demolition completed without new construction 
□ Agricultural or other non-impervious use 

□ Vacant, undeveloped/natural 

Description/ Additional Information: 
The project site is currently home to the Seabreeze Farms Equestrian Center, which consists of two 1-
story wood barns, an office building, a feed shed, a wood garage, a trailer home, trailers, covered 
grooming stalls, multiple horse training areas, and HOA maintained landscaped slopes per the adjacent 
Seabreeze Farms housing community. 
Existing Land Cover Includes (select all that apply): 
D Vegetative Cover 
~ Non-Vegetated Pervious Areas 
~ Impervious Areas 

Description/ Additional Information: 

Underlying Soil belongs to Hydro logic Soil Group (select all that apply): 

□ NRCS Type A 
□ NRCS Type B 

□ NRCSType C 
~ NRCSType D 
Approximate Depth to Groundwater {GW): 
□ GW Depth < 5 feet 

□ 5 feet < GW Depth < 10 feet 
D 10 feet< GW Depth< 20 feet 

~ GW Depth > 20 feet 

Existing Natural Hydrologic Features (select all that apply): 
□ Watercourses 

□ Seeps 
D Springs 

□ Wetlands 
~ None 
Description/ Additional Information: 

4 
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Description of Existing Site Drainage Patterns 
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. If runoff from offsite is conveyed through the site? If yes, quantification of all offsite drainage 
areas, design flows, and locations where offsite flows enter the project site and summarize how 
such flows are conveyed through the site; 

3. Provide details regarding existing project site drainage conveyance network, including storm 
drains, concrete channels, swales, detention facilities, storm water treatment facilities, and 
natural and constructed channels; 

4. Identify all discharge locations from the existing project along with a summary of the conveyance 
system size and capacity for each of the discharge locations. Provide summary of the pre-project 
drainage areas and design flows to each of the existing runoff discharge locations. 

Description/ Additional Information: 

1) The existing drainage conveyance is urban. 
2) Offsite run-on from the neighboring single-family home development Seabreeze Farms is 

conveyed through the site via an existing reinforced concrete pipe storm drain system that was 
built per the mass grading plan (DWG No. 30128-D) of the adjacent project. 

3) Under existing conditions, there are two known existing storm drain lines on site. These storm 
drains were constructed per the mass grading and storm drain plan as noted in Item No. 2. As 
observed during a site visit at the equestrian facility, there were several area drains and brooks 
boxes located around the site. It is likely additional storm drain lines were installed during the 
development of the equestrian center. The buildings on site have roof downspouts that tie into 
the area drain system underground. There are also areas of cobble lined swale that drain runoff 
into grated inlets/brooks boxes. 

4) Under existing conditions, the project runoff discharges into the existing canyon either through 
sheet flow, erosion in the horse fields which creates a path for runoff to drain towards the canyon, 
or at an outfall (24-inch RCP) located along the western mid-section of the project site that 
discharges onsite and offsite (from Seabreeze Farms) runoff into the canyon. For specifics on the 
existing condition drainage analysis, refer to the Seabreeze Senior Living preliminary drainage 
study located in Attachment 5 of this report. 
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Description of Proposed Site Development 

Project Description I Proposed Land Use and/or Activities: 
The Seabreeze Senior Living project is a proposed project for seniors. It will consist of a two-story 

assisted living facility, 10 attached casitas, courtyards, patio areas, private driveways, parking stalls, and 

landscaping throughout. 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 

Private driveways, parking stalls, buildings, courtyards, patio areas, sidewalk, and hardscape. 

List/describe proposed perviousfeatures of the project (e.g., landscape areas): 

Landscaped areas and trees placed throughout the development. 

Does the project include grading and changes to site topography? 

IZl Yes 

□ No 

Description/ Additional Information: 

6 
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Description of Proposed Site Drainage Patterns 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 

~ Yes 

□ No 

If yes, provide details regarding the proposed project site drainage conveyance network, including storm 

drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural and 

constructed channels, and the method for conveying offsite flows through or around the proposed 

project site. Identify all discharge locations from the proposed project site along with a summary of the 

conveyance system size and capacity for each of the discharge locations. Provide a summary of pre and 

post-project drainage areas and design flows to each of the runoff discharge locations. Reference the 

drainage study for detailed calculations. 

Describe proposed site drainage patterns: 

Under proposed conditions, surface drainage will be along private driveways, courtyards, patios, and 

landscaping. The proposed building facilities and casitas will have roof drainage conveyed into 

landscaping or an area drain system via roof downspouts. Onsite runoff will be conveyed through a 

proposed private storm drain system that will tie into the existing storm drain system. Runoff into the 

existing and proposed storm drain system will be collected and captured by inlets via gutter flow, or 

through sheet flow into a basin, or through area drain conveyance. The discharge location in proposed 

conditions will be the same as the outfall location in existing conditions. All onsite (with commingled 

offsite runoff from Seabreeze Farms) runoff will outlet into the canyon through the 24-inch RCP 

located at the western mid-section of the site. 
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Identify whether any of the following features, activities, and/or pollutant source areas will be present 

(select all that apply): 
lg) On-site storm drain inlets 
lg) Interior floor drains and elevator shaft sump pumps 
□ Interior parking garages 
lg) Need for future indoor & structural pest control 
lg) Landscape/Outdoor Pesticide Use 
□ Pools, spas, ponds, decorative fountains, and other water features 
lg) Food service 
lg) Refuse areas 
□ Industrial processes 
lg) Outdoor storage of equipment or materials 
□ Vehicle and Equipment Cleaning 
□ Vehicle/Equipment Repair and Maintenance 
□ Fuel Dispensing Areas 
□ Loading Docks 
lg) Fire Sprinkler Test Water 
lg) Miscellaneous Drain or Wash Water 
lg) Plazas, sidewalks, and parking lots 
□ Large Trash Generating Facilities 
□ Animal Facilities 
□ Plant Nurseries and Garden Centers 
□ Automotive-related Uses 

Description/ Additional Information: 
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Identification and Narrative of Receiving Water 

Narrative describing flow path from discharge location(s), through urban storm conveyance system, to 
receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, lagoon, 
lake or reservoir, as applicable} 

Runoff from the project that discharges into the canyon eventually outlets into the Los Penasquitos 
Creek. 

Provide a summary of all beneficial uses of receiving waters downstream of the project discha~ge 
locations 

Beneficial Uses for Inland Surface Waters (Los Penasquitos Creek): 

MUN - Municipal and Domestic Supply: Includes use of water for community, military, or individual water 
supply systems including, but not limited to, drinking water supply. 

AGR - Agricultural Supply: Includes use of water for farming, horticulture, or ranching including, but not 
limited to, irrigation, stock watering, or support of vegetation for range grazing. 

IND - Industrial Services Supply: Includes use of water for industrial activities that do not depend primarily 
on water quality including, but not limited to, mining, cooling water supply, hydraulic conveyance, gravel 
washing, fire protection, or oil well re-pressurization. 

RECl - Contact Recreation: Includes use of water for recreational activities involving body contact with 
water where ingestion of water is reasonably possible. These uses include, but are not limited to, 
swimming, wading, water-skiing, skin and SCUBA diving, surfing, white water activities, fishing, or use of 
natural hot springs. 

REC2 - Non-Contact Recreation: Includes use of water for recreation involving proximity to water, but not 
normally involving body contact with water where ingestion of water is reasonably possible. These uses 
include, but are not limited to, picnicking, sunbathing, hiking, camping, boating, tide pool and marine life 
study, hunting, sightseeing, or aesthetic enjoyment in conjunction with the above activities. 

WARM - Includes uses of water that support cold water ecosystems including, but not limited to, 
preservation or enhancement of aquatic habitats, vegetation, fish or wildlife, including invertebrates. 

COLD - Includes uses of water that support warm water ecosystems including, but not limited to, 
preservation or enhancement of aquatic habitats, vegetation, fish or wildlife, including invertebrates. 

WILD - Wildlife Habitat: Includes uses of water that support terrestrial ecosystems including but not 
limited to, preservation and enhancement of terrestrial habitats, vegetation, wildlife, (e.g., mammals, 
birds, reptiles, amphibians, invertebrates), or wildlife and food sources. 

Beneficial Uses for Groundwater (Miramar Reservoir): 

MUN - Includes uses of water for community, military, or individual water supply systems including, but 
not limited to, drinking water supply. 

AGR - Agricultural Supply: Includes use of water for farming, horticulture, or ranching including, but not 
limited to, irrigation, stock watering, or support of vegetation for range grazing. 

P:\4308\Engr\Reports\SWQMP\4308 SWQMP- SDP.docx 

9 



IND- Industrial Services Supply: Includes use of water for industrial activities that do not depend primarily 
on water quality including, but not limited to, mining, cooling water supply, hydraulic conveyance, gravel 
washing, fire protection, or oil well re-pressurization. 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project 
discharge locations. 

There is not an ASBS receiving water downstream of the project. 
Provide distance from project outfall location to impaired or sensitive receiving waters. 

Summarize information regarding the proximity of the permanent, post-construction storm water BMPs 
to the City's Multi-Habitat Planning Area and environmentally sensitive lands. 
MHPA locations are adjacent to the site. BMPs are located out of ESL areas. 

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 and/or Highest Priority Pollutants from the WQIP for the impaired 
water bodies: 

• .. ·.· ·•·. ·.·.··•. > < ·•. ; ·. . •. ·. ;< .·.. < . . ·.< .. > ;( • ; ,. ;TMPl.s/W()Jl>H.ighestefiorit{ 
·•· 303{dYlril'~~ire~!Wat~rBe>cl~(: > •" i P~Ufi1:arit(i)/St~esse>f(~f .. ... . · .... i•. PQllµtaht.• .. · . . .. · .. 

Los Penasquitos Creek Enterococcus, fecal coliform, 
selenium, total dissolved solids 
(TDS}, and total nitrogen as N, 
toxicity 

Enterococcus, fecal coliform, 
selenium, total dissolved solids 
(TDS}, and total nitrogen as N, 
toxicity 

*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 anticipated from the project site based on all proposed use(s) of the site (see BMP 
Design Manual (Part 1 of Storm Water Standards) Appendix B.6}: 

Pollutant 

Sediment 

Nutrients 

Heavy Metals 

Organic Compounds 

Not Applicable to the Expected from the 
Project Site Project Site 

Also a Receiving Water 
Pollutant of Concern 
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Trash & Debris 

Oxygen Demanding 
Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)? 
0 Yes, hydromodification management flow control structural BMPs required. 
0 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. 
0 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. 

0 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): 

Refer to separate Hydromodification study prepared by Project Design Consultants. 

!IL 
Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream area 
draining through the project footprint? 
0ves 
0 No, No critical coarse sediment yield areas to be protected based on WMAA maps 

Discussion/ Additional Information: 

CCSYAs exist within project footprint. Detailed analysis is included in Attachment 2b. 
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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. 

There is one POC identified in the HMP for the project. 

Has a geomorphic assessment been performed for the receiving channel(s)? 

D No, the low flow threshold is 0.1Q2 (default low flow threshold) 

□ Yes, the result is the low flow threshold is 0.1Q2 

IX] Yes, the result is the low flow threshold is 0.3Q2 

□ Yes, the result is the low flow threshold is 0.SQ2 

If a geomorphic assessment has been performed, provide title, date, and preparer: 

Hydromodification Screening for Seabreeze Senior Living performed by Chang Consultants, dated 

February 2018. 

Discussion/ Additional Information: (optional) 
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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. 

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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Project Identification 

Project Name: Seabreeze Senior Living 

Permit Application Number: PTS#600824 
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 Model BMP Design 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 Model BMP Design 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 

SC-1 Prevention of Illicit Discharges into the MS4 

Discussion/ justification if SC-1 not implemented: 

SC-2 Storm Drain Stenciling or Signage 

Discussion/ justification if SC-2 not implemented: 

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 

Runoff, and Wind Dispersal 

Discussion/ justification if SC-3 not implemented: 

No outdoor material storage areas planned. 

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 

Run-On, Runoff, and Wind Dispersal 

Discussion/ justification if SC-4 not implemented: 

No outdoor work areas planned. 

Applied? 

IZI Yes □ No □ N/A 

IZI Yes □ No □ N/A 

D Yes □ No IZI N/A 

D Yes □ No IZI N/A 
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Source Control Requirement 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 
Discussion/ justification if SC-5 not implemented: 

Applied? 

lg) Yes □ No □ N/A 

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each source 

listed below) 
On-site storm drain inlets lg) Yes □ No □ N/A 
Interior floor drains and elevator shaft sump pumps lg) Yes □ No □ N/A 
Interior parking garages □ Yes □ No lg) N/A 
Need for future indoor & structural pest control lg) Yes □ No □ N/A 
Landscape/Outdoor Pesticide Use lg) Yes □ No □ N/A 
Pools, spas, ponds, decorative fountains, and other water features D Yes □ No lg) N/A 
Food service lg) Yes □ No □ N/A 
Refuse Areas lg) Yes □ No □ N/A 
Industrial processes □ Yes □ No lg) N/A 
Outdoor storage of equipment or materials □ Yes □ No lg) N/A 
Vehicle/Equipment Repair and Maintenance D Yes □ No lg) N/A 
Fuel Dispensing Areas □ Yes □ No lg) N/A 
Loading Docks □ Yes □ No lg) N/A 
Fire Sprinkler Test Water lg) Yes □ No □ N/A 

Miscellaneous Drain or Wash Water lg) Yes □ No □ N/A 

Plazas, sidewalks, and parking lots lg) Yes □ No □ N/A 
SC-6A: Large Trash Generating Facilities □ Yes □ No lg) N/A 

SC-6B: Animal Facilities □ Yes □ No lg) N/A 

SC-6C: Plant Nurseries and Garden Centers D Yes □ No lg) N/A 

SC-6D: Automotive-related Uses □ Yes □ No lg) N/ A 

Discussion/ justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are 

discussed. Justification must be provided for fill "No" answers shown above. 
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Project Identification 
Project Name: Seabreeze Senior Living 
Permit Application Number: PTS#600824 

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 BMP Design Manual (Part 1 of Storm Water Standards) 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 BMP Design 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 IZJYes □ No □ N/A 

Discussion/ justification if SD-1 not implemented: 

1-1 Are existing natural drainage pathways and hydrologic features 
IZJYes □ No □ N/A 

mapped on the site map? 
1-2 Are street trees implemented? If yes, are they shown on the site 

□Yes □ No IZl N/A 
map? 

1-3 Implemented street trees meet the design criteria in SD-1 Fact 
□Yes □ No IZl N/A 

Sheet (e.g. soil volume, maximum credit, etc.)? 
1-4 Is street tree credit volume calculated using Appendix B.2.2.1 

□Yes □ No IZl N/A 
and SD-1 Fact Sheet in Appendix E? 

SD-2 Have natural areas, soils and vegetation been conserved? □Yes □ No IZl N/A 
Discussion/ justification if SD-2 not implemented: 

SD-3 Minimize Impervious Area IZJYes □ No □ N/A 
Discussion/ justification if SD-3 not implemented: 

SD-4 Minimize Soil Compaction IZl Yes □ No □ N/A 
Discussion/ justification if SD-4 not implemented: 

SD-5 Impervious Area Dispersion IZl Yes □ No □ N/A 
Discussion/ justification if SD-5 not implemented: 

P:\4308\Engr\Reports\SWQMP\4308 SWQMP-SDP.docx 

16 



Site Design Requirement 

SD-6 Runoff Collection 

Discussion/ justification if SD-6 not implemented: 

6a-1 Are green roofs implemented in accordance with design criteria 
in SD-6A Fact Sheet? If yes, are they shown on the site map? 

6a-2 Is green roof credit volume calculated using Appendix B.2.1.2 
and SD-6A Fact Sheet in Appendix E? 

6b-1 Are permeable pavements implemented in accordance with 
design criteria in SD-6B Fact Sheet? If yes, are they shown on the 
site map? 

6b-2 Is permeable pavement credit volume calculated using 
Appendix B.2.1.3 and SD-6B Fact Sheet in Appendix E? 

SD-7 Landscaping with Native or Drought Tolerant Species 

Discussion/ justification ifSD-7 not implemented: 

SD-8 Harvesting and Using Precipitation 

Discussion/ justification if SD-8 not implemented: 

8-1 Are rain barrels implemented in accordance with design criteria 
in SD-8 Fact Sheet? If yes, are they shown on the site map? 

8-2 Is rain barrel credit volume calculated using Appendix B.2.2.2 
and SD-8 Fact Sheet in Appendix E? 

Insert Site Map with all site design BMPs identified: 
Refer to Attachment 1A for site design BMP notes on the BMP map. 

[gj N/A 

□Yes □ No [gj N/A 

□Yes □ No [gj N/A 

[gjYes □ No □ N/A 

□Yes □ No [gj N/A 

[gjYes □ No □ N/A 

D Yes □ No [gj N/A 

D Yes □ No [gj N/A 

□ Yes □ No [gj N/A 
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Project Identification 
Project Name: Seabreeze Senior Living 
Permit Application Number: PTS#600824 

PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the BMP 
Design Manual, Part 1 of Storm Water Standards). 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 BM Ps for flow control for 
hydromodification management (see Chapter 6 of the BMP Design 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 City at the completion of construction. This includes 
requiring the project owner or project owner's representative to certify construction of the structural 
BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity (see Chapter 7 
of the BMP Design 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 BMP Design 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. 
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Refer to the Drainage Management Area (DMA)/BMP exhibit located in Attachment la. Harvesting of 
stormwater was determined to be infeasible for this project, refer to Worksheet B.3-1 in Attachment le. 
The geotechnical consultant for this project, Geocon Incorporated, determined full and partial 
infiltration BMPs to be infeasible for the project site. Refer to Attachment ld for the infiltration 
feasibility worksheets for each DMA. 

There are three lined biofiltration basin BMPs and one proprietary BMP proposed for the Seabreeze 
Senior Living project for DMAs 1, 2, 3 and 4. Sections of street surface drainage from the private 
driveway and roof drainage from the 2-story assisted living facility are treated by DMAs 1-3. DMA 1 will 
also treat drainage from the fire access road that is adjacent to the north entrance of the development, 
while OMA 3 will also treat the adjacent hardscaping and courtyard area within the facility. DMA 1 
cannot be conveyed into one of the onsite biofiltration BMPs due to site constraints. Therefore, a 
proprietary biofiltration BMP (Bioclean modular wetlands system) is included to treat the associated 
stormwater for OMA 1. Refer to Attachment lA for the identification of the areas. DMA 4 (the southerly 
DMA) is comprised of drainage from the casitas' rooftops, surface runoff from the private driveway and 
adjacent landscaping. 

Each of the BMP basins proposed will serve dual purpose, for pollutant treatment and 
hydromodification management. An additional underground hydromodification storage facility (a 72-
inch pipe gallery) is proposed for the northern areas. Please see stand-alone hydromodification report 
for details.For sizing of the BM Ps, refer to Attachment le for the BMP Design Worksheets. 

Note, areas considered self-mitigating are identified on the DMA/BMP exhibit. Areas along the HOA 
slopes will be bypassed and will not be treated by any of the biofiltration basins. This was determined 
when considering management measures for the onsite critical coarse sediment yield areas. Further 
discussion and analysis is provided in Attachment 2b. 

Additionally, one area on the DMA/BMP exhibit is identified as a self-retaining area. Although the area 
contains a sidewalk, it will be comprised of porous concrete. According to the City Stormwater Manual 
Section B.2.1.3, porous concrete may be used in design as long as it is unlined and resides on slope less 
than or equal to 5 percent. 
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Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BIO# 2 

Construction Plan Sheet No. TBD 

Type of structural BMP: 

D Retention by harvest and use (HU-1) 

□ Retention by infiltration basin (INF-1) 

D Retention by bioretention (INF-2) 

□ Retention by permeable pavement (INF-3) 

□ Partial retention by biofiltration with partial retention (PR-1) 

IZI Biofiltration (BF-1) 

D Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

D Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 

D Flow-thru treatment control included as pre-treatment/fore bay 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: 

D Pollutant control only 

□ Hydromodification control only 

IZI 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 BMP Design Manual) 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for maintenance? 

20 

Project Design Consultants 

619-235-6471 
Debby Reece, PE 

Seabreeze Senior Living HOA 

Seabreeze Senior Living HOA 

HOA fees 
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Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BIO# 3 

Construction Plan Sheet No. TBD 
Type of structural BMP: 
□ Retention by harvest and use (HU-1) 

□ Retention by infiltration basin (INF-1) 
□ Retention by bioretention (INF-2) 
D Retention by permeable pavement (INF-3) 

□ Partial retention by biofiltration with partial retention (PR-1) 
IZI Biofiltration (BF-1) 
□ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

□ 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) 

D Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

D Detention pond or vault for hydromodification management 
□ Other (describe in discussion section below) 

Purpose: 
D Pollutant control only 
□ Hydromodification control only 
IZI Combined pollutant control and hydromodification control 

□ Pre-treatment/forebay for another structural BMP 
D 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 BMP Design Manual) 
Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for maintenance? 
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Project Design Consultants 
619-235-6471 
Debby Reese, PE 

Seabreeze Senior Living HOA 

Seabreeze Senior Living HOA 

HOA fees 
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Structural BMP Summary Information 
{Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BIO# 4 

Construction Plan Sheet No. TBD 
Type of structural BMP: 
D Retention by harvest and use (HU-1) 
□ Retention by infiltration basin (INF-1) 
□ Retention by bioretention (INF-2) 
□ Retention by permeable pavement (INF-3) 
D Partial retention by biofiltration with partial retention (PR-1) 
IZl Biofiltration (BF-1) 

D Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 
□ 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: 
D Pollutant control only 
□ Hydromodification control only 
IZl Combined pollutant control and hydromodification control 
□ Pre-treatment/fore bay 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 BMP Design Manual) 
Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for maintenance? 
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Project Design Consultants 
619-235-6471 
Debby Reese, PE 

Seabreeze Senior Living HOA 

Seabreeze Senior Living HOA 

HOA fees 
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Structural BMP Summary Information 
(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. MWS #1 

Construction Plan Sheet 
Type of structural BMP: 
0 Retention by harvest and use (HU-1) 
□ Retention by infiltration basin (INF-1) 
0 Retention by bioretention (INF-2) 
□ Retention by permeable pavement (INF-3) 
0 Partial retention by biofiltration with partial retention (PR-1) 
□ Biofiltration (BF-1) 
~ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 
□ 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 
0 Combined pollutant control and hydromodification control 
□ Pre-treatment/fore bay 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 BMP Design Manual) 
Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for maintenance? 
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Debby Reece 
Project Design Consultants 
619-235-6471 

Seabreeze Senior Living HOA 

Seabreeze Senior Living HOA 

HOA fees 
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Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. Pipe Gallery 

Construction Plan Sheet 

Type of structural BMP: 

□ Retention by harvest and use (HU-1) 

D Retention by infiltration basin (INF-1) 

D Retention by bioretention (INF-2) 

D Retention by permeable pavement (INF-3) 

□ Partial retention by biofiltration with partial retention (PR-1) 

□ Biofiltration (BF-1) 

□ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

D 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) 

IS] Detention pond or vault for hydromodification management 

D Other (describe in discussion section below) 

Purpose: 
D Pollutant control only 

IS] Hydromodification control only 

□ Combined pollutant control and hydromodification control 

□ Pre-treatment/forebay for another structural BMP 

D 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 BMP Design Manual) 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for maintenance? 
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Debby Reece 
Project Design Consultants 
619-235-6471 

Seabreeze Senior Living HOA 

Seabreeze Senior Living HOA 

HOA fees 
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City of San Diego 
Development Services 
1222 First Ave., MD-302 
San Diego, CA 92101 
(619) 446-5000 

Date Prepared: Click here to enter text. 

Project Applicant: Click here to enter text. 

Project Address: Click here to enter text. 

Project Engineer: Click here to enter text. 

Permenant BMP 
Construction 

Self Certification Form 

Project No.: Click here to enter text. 

Phone: Click here to enter text. 

Phone: Click here to enter text. 

FORM 
DS-563 

January 2016 

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 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 as amended by R9-2015-0001 and R9-2015-0100. 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 San Die o. 

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 structural 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 as amended by R9-2015-0001 and R9-2015-0100 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: ______________ _ 

Date of Signature: Insert Date 

Printed Name: Click here to enter text. 

Title: Click here to enter text. 

Phone No. Click here to enter text. Engineer's 

DS-563 (12-15) 
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Project Name: Seabreeze Senior Living 

ATTACHMENT 1 

BACKUP FOR PDP POLLUTANT CONTROL BMPS 

This is the cover sheet for Attachment 1. 



Indicate which Items are Included: 

Attachment Contents Checklist 
Sequence 

Attachment la DMA Exhibit (Required) lgj Included 

See DMA Exhibit Checklist. 

Attachment lb Tabular Summary of DMAs Showing igj Included on DMA Exhibit in 
DMA ID matching DMA Exhibit, DMA Attachment la 
Area, and DMA Type (Required)* □ Included as Attachment lb, separate 

from DMA Exhibit 
*Provide table in this Attachment OR on 
DMA Exhibit in Attachment la 

Attachment le Form 1-7, Harvest and Use Feasibility igJ Included 
Screening Checklist (Required unless the □ Not included because the entire 
entire project will use infiltration BMPs) project will use infiltration BMPs 

Refer to Appendix 8.3-1 of the BMP 
Design Manual to complete Form 1-7. 

Attachment ld Form 1-8, Categorization of Infiltration lgJ Included 
Feasibility Condition (Required unless D Not included because the entire 
the project will use harvest and use project will use harvest and use BMPs 
BMPs) 

Refer to Appendices C and D of the BMP 
Design Manual to complete Form 1-8. 

Attachment le Pollutant Control BMP Design lgJ Included 
Worksheets/ Calculations (Required) 

Refer to Appendices Band E of the BMP 
Design Manual for structural pollutant 
control BMP design guidelines and site 
design credit calculations 



ATTACHMENT la,b 

DMA Exhibit 



Use this checklist to ensure the required information has been included on the DMA Exhibit: 

The OMA Exhibit must identify: 

IZI Underlying hydrologic soil group 
IZI Approximate depth to groundwater 
IZI Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
IZI Critical coarse sediment yield areas to be protected 
IZI Existing topography and impervious areas 
IZI Existing and proposed site drainage network and connections to drainage offsite 
IZI Proposed demolition 
IZI Proposed grading 

IZI Proposed impervious features 
IZI Proposed design features and surface treatments used to minimize imperviousness 
IZI 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) 
IZI Potential pollutant source areas and corresponding required source controls (see Chapter 4, 

Appendix E.1, and Form 1-3B) 
IZI Structural BMPs (identify location, type of BMP, and size/detail) 



Obscured 

NOTES: 

1. SMA 2-6 ARE SELF MrllGA TING AREAS THAT WILL NOT REQUIRE TREATMENT 
2. SRA 1 IS A SELF-RETAINING AREA BECAUSE POROUS CONCRETE WILL 8£ USED 
TO PA \IE' SIDEWALK. 
J. THE HOA SLOPED AREAS (SHOWN HATCHED IN PLAN WEW) ALONG THE 
EASTERN PERIMETER OF THE PROJECT WILL 8£ BYPASSED AND WILL NOT 
COMMINGLE: WITH TREATED ONSITE DRAINAGE 
4. THE PROJECT WAS DETERMINED BY THE GEOTECHNICAL CONSULTANT AS A NO 
INFILTRATION CONDrllON SI TE 
5. UNDERLYING SOILS BELONG TO HYDROLOIJIC SOIL GROUP NRCS SOIL TYPE D 
6. GROUND:WA TER LE\IE'L VAR/£$, BUT WAS NOT ENCOUNTERED WITHIN 20' OF 
SURFACE NEAR UPPER PORTIONS OF PROJECT 
7. SEE ATTACHMENT 28 FOR CCSYA AREAS 
8. SOURCE CONTROL BMPs: 

-SC-1: PREVENTION OF ILUC/T DISCHARGES IN TH£ MS4 
-SC-2: ·STORM DRAIN STENCILING OR SIGNAGE 
-SC-5: PROTECT TRASH STORAGE AREAS FROM RAINFALL, RUN-ON, RUNOFF, 

AND WIND DISPERSAL 
-ADDITIONAL BMPs BASED ON POTENTIAL SOURCES OF RUNOFF POLLUTANTS 

(REFER TO FORM 1-4 SECTION SC-6 OF THE SWQMP FOR MORE 
INFORMATION). 
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ATTACHMENT le 

Harvest & Use Feasibility 



Appendix B: Storm Water Pollutant Control Hydrologic Calculations and 
Sizing Methods 

Worksheet B.3-1: Harvest and Use Feasibility Screening 

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably 
present during the wet season? 

D Toilet and urinal flushing 
IX! Landscape irrigation 
D 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. 
[Provide a summary of calculations here] 

Moderate plant water use= 1470gal/ac/36 hrs (2ac. proposed pervious area) 
=2940 gal(CF/7.48 gal) 
=393 CF 

3. Calculate the DCV using worksheet B-2.1. 
[Provide a results here] 

Per Worksheet B.2-1 (in Attachment 1 e ), total DCV = 8027 CF 

3a. Is the 36-hour demand 
greater than or equal to the 
DCV? 

Yes I 

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. 

3b. Is the 36-hour demand greater 
than o.25DCV but less than the full 
DCV? 

Yes / ~ 
.ij. 0.25(8027CF) =2007 CF 

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. 

3c. Is the 36-hour 
demand less than 

0~ 

~ 
Harvest and use is 
considered to be 
infeasible. 

Note: 36-hour demand calculations are for feasibility analysis only, once the feasibility analysis is 
complete the applicant may be allowed to use a different drawdown time provided they meet the 
80 percent of average annual {long term) runoff volume performance standard. 

B-19 The City of San Diego I Storm Water Standards I October 2017 Edition 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and 
Sizing Methods 

Harvested Water Demand calculation 
The following sections provide technical references and guidance for estimating the harvested water 
demand of a project. These references are intended to be used for the planning phase of a project for 
feasibility screening purposes. 

B.3.2.1 Toilet and Urinal Flushing Demand Calculations 
The following guidelines should be followed for computing harvested water demand from toilet and 
urinal flushing: 

• If reclaimed water is planned for use for toilet and urinal flushing, then the demand for 
harvested storm water is equivalent to the total demand minus the reclaimed water supplied, 
and should be reduced by the amount of reclaimed water that is available during the wet 
season. 

• Demand calculations for toilet and urinal flushing should be based on the average rate of use 
during the wet season for a typical year. 

• Demand calculations should include changes in occupancy over weekends and around 
holidays and changes in attendance/enrollment over school vacation periods. 

• For facilities with generally high demand, but periodic shut downs (e.g., for vacations, 
maintenance, or other reasons), a project specific analysis should be conducted to determine 
whether the long term storm water capture performance of the system can be maintained 
despite shut downs. 

• Such an analysis should consider the statistical distributions of precipitation and demand, 
most importantly the relationship of demand to the wet seasons of the year. 

Table 8.3-1 provides planning level demand estimates for toilet and urinal flushing per resident, or 
employee, for a variety of project types. The per capita use per day is based on daily employee or 
resident usage. For non-residential types of development, the "visitor factor'' and "student factor'' (for 
schools) should be multiplied by the employee use to account for toilet and urinal usage for non
employees using facilities. 

Note: Table 8.3-1 provides a demand estimate for 24 hours, for feasibility analysis this estimate must 
be multiplied by 1.5 to calculate the 36-hour demand. 
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Table B.3-1: Toilet and Urinal Water Usage per Resident or Employee 

Residential Resident 18.5 NA NA 0.5 9.3 

Office Employee 
9.0 2.27 1.1 0.5 (non-visitor 

Employee 7 (avg) 
Retail (non-visitor) 9.0 2.11 1.4 0.5 

Schools Employee 
6.7 3.5 6.4 0.5 33 (non-student) 

Various Industrial Employee Uses ( excludes 9;0 2 1 0.5 5.5 
rocess water (non-visitor) 

'Based on American Waterworks Association Research Foundation, 1999. Residential End Uses of Water. Denver, CO: 
AWWARF 
2Based on use of 3.45 gallons per flush and average number of per employee flushes per subsector, Table D-1 for MWD 
(Pacific Institute, 2003) 
3Based on use of 1.6 gallons per flush, Table D-4 and average number of per employee flushes per subsector, Appendix 
D (Pacific Institute, 2003) 
4Multiplied by the demand for toilet and urinal flushing for the project to account for visitors. Based on proportion of 
annual use allocated to visitors and others (includes students for schools; about 5 students per employee) for each 
subsector in Table D-1 and D-4 (Pacific Institute; 2003) 
5Accounts for requirements to use ultra-low flush toilets in new development projects; assumed that requirements 
will reduce toilet and urinal flushing demand by half on average compared to literature estimates. Ultra low flush 
toilets are required in all new construction in California as of January 1, 1992. Ultra low flush toilets must use no more 
than 1.6 gallons per flush and Ultra low flush urinals must use no more than 1 gallon per flush. Note: If zero flush 
urinals are being used, adjust accordingly. 

B.3.2.2 General Requirements for Irrigation Demand Calculations 
The following guidelines should be followed for computing harvested water demand from landscape 
irrigation: 

• If reclaimed water is planned for use for landscape irrigation, then the demand for harvested 
storm water should be reduced by the amount of reclaimed water that is available during the 
wet season. 

• Irrigation rates should be based on the irrigation demand exerted by the types of landscaping 
that are proposed for the project, with consideration for water conservation requirements. 

• Irrigation rates should be estimated to reflect the average wet season rates (defined as 
October through April) accounting for the effect of storm events in offsetting harvested water 
demand. In the absence of a detailed demand study, it should be assumed that irrigation 
demand is not present during days with greater than 0.1 inches of rain and the subsequent 3-
day period. This irrigation shutdown period is consistent with standard practice in land 
application of wastewater and is applicable to storm water to prevent irrigation from resulting 
in dry weather runoff. Based on a statistical analysis of San Diego County rainfall patterns, 
approximately 30 percent of wet season days would not have a demand for irrigation. 
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• If land application of storm water is proposed (irrigation in excess of agronomic demand), then 
this BMP must be considered to be an infiltration BMP and feasibility screening for infiltration 
must be conducted. In addition, it must be demonstrated that land application would not 
result in greater quantities of runoff as a result of saturated soils at the beginning of storm 
events. Agronomic demand refers to the rate at which plants use water. 

The following sections describe methods that should be used to calculate harvested water irrigation 
demand. While these methods are simplified, they provide a reasonable estimate of potential 
harvested water demand that is appropriate for feasibility analysis and project planning. These 
methods may be replaced by a more rigorous project-specific analysis that meets the intent of the 
criteria above. 

Demand Calculation Method 
This method is based on the San Diego Municipal Code Land Development Code Landscape Standards 
Appendix E which includes a formula for estimating a project's annual estimated total water use based 
on reference evaporation, plant factor, and irrigation efficiency. 

For the purpose of calculating harvested water irrigation demand applicable to the sizing of harvest 
and use systems, the estimated total water use has been modified to reflect typical wet-season 
irrigation demand. This method assumes that the wet season is defined as October through April. 
This method further assumes that no irrigation water will be applied during days with precipitation 
totals greater than 0.1 inches or within the 3 days following such an event. Based on these 
assumptions and an analysis of Lake Wohlford, Lindbergh and Oceanside precipitation patterns, 
irrigation would not be applied during approximately 30 percent of days from October through April. 

Equation B.3-1 is used to calculate the Modified Estimated Total Water Usage. 
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Equation B.3-1: Modified Estimated Total Water Usage 

Modified ETWU = ETowet x [[E(PF x HA)/IE] + SLA] x 0.015 

where: 

Modified = 
ETWU 

ETOwet = 

PF = 
HA = 

IE = 

SLA = 

Estimated daily average water usage during 
wet season 

Average reference evapotranspiration from 
October through April (use 2.8 inches per 
month, using CIMS Zone 4 from Table G.1-1) 
Plant Factor 
Hydrozone Area (sq-ft); A section or zone of the 
landscaped area having plants with similar 
water needs. 
I(PF X HA)= The sum of PF X HA for each 
individual Hydrozone (accounts for different 
landscaping zones). 
Irrigation Efficiency (assume 90 percent for 
demand calculations) 
Special Landscape Area (sq-ft); Areas used for 
active and passive recreation areas, areas 
solely dedicated to the production of fruits and 
vegetables, and areas irrigated with reclaimed 
water. 

Table B.3-2: Planning Level Plant Factor Recommendations 

Low 
Moderate 

High 

S ecial Landsca e Area 

< 0.1- 0.2 
0.3 - 0.7 
o.8 and 

eater 
1.0 

Artificial Turf 

Water features 

In this equation, the coefficient (0.015) accounts for unit conversions and shut down of irrigation 
during and for the three days following a significant precipitation event: 

0.015 = (1 mo/30 days)x(1 ft/12 in)x(7.48 gal/cu-ft)x(approximately 7 out 
of 10 days with irrigation demand from October through April) 

Planning Level Irrigation Demands 
To simplify the planning process, the method described above has been used to develop daily average 
wet season demands for a one-acre irrigated area based on the plant/landscape type. These demand 
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estimates can be used to calculate the drawdown of harvest and use systems for the purpose of LID 
BMP sizing calculations. 

Table B.3-3: Planning Level Irrigation Demand by Plant Factor and Landscape Type 

B.3.2.3 Calculating Other Harvested Water Demands 
Calculations of other harvested water demands should be based on the knowledge of land uses, 
industrial processes, and other factors that are project-specific. Demand should be calculated based 
on the following guidelines: 

• Demand calculations should represent actual demand that is anticipated during the wet 
season (October through April). 

• Sources of demand should only be included if they are reliably and consistently present during 
the wet season. 

• Where demands are substantial but irregular, a more detailed analysis should be conducted 
based on a statistical analysis of anticipated demand and precipitation patterns. 
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Sizing Harvest and Use BMPs 
Sizing calculations must demonstrate that one of two equivalent performance standards is met: 

1. Harvest and use BMPs are sized to drain the tank in 36 hours following the end of rainfall. 
The size of the BMP is dependent on the demand (Section B.3.2) at the site. 

2. Harvest and use BMP is designed to capture at least 80 percent of average annual (long 
term) runoff volume. 

It is rare cisterns can be sized to capture the full DCV and use this volume in 36 hours. So when using 
Form 1-7: Worksheet B.3-1 if it is determined that harvest and use BMP is feasible then the BMP should 
be sized to the estimated 36-hour demand and the remaining DCV must be mitigated using other 
BMPs. 
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ATTACHMENT ld 

Infiltration Feasibility 



1A 

1B 

lC 

1D 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data 11? 

□Yes; the DMA may feasibly support full infiltration. Answer "Yes" to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

□ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

Ill No; the mapped soil types are C, D, or "urban/unclassified" and is corroborated by 
available site soil data. Answer "No" to Criteria 1 Result. 

□No; the mapped soil types are C, D, or "urban/unclassified 11 but is not corroborated by 
available site soil data (continue to Step 1B). 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
□Yes; Continue to Step 1c. 

□ No; Skip to Step 1D. 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
□Yes; the DMA may feasibly support full infiltration. Answer "Yes11 to Criteria 1 Result. 

□ No; full infiltration is not required. Answer "No 11 to Criteria 1 Result. 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 
□Yes; continue to Step 1E. 
□ No; select an appropriate infiltration testing method. 

Note that it is not required to investigate each and every eriterion in the worksheet, a single "no 11 

answer in Part 1, Part 2, Part 31 or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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lE 

IF 

1G 

Criteria 1 
Result 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 
□Yes; continue to Step 1F. 
□ No; conduct appropriate number of tests. 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 
□Yes; continue to Step 1G. 
□ No; select appropriate factor of safety. 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 
□Yes; answer "Yes" to Criteria 1 Result. 
□No; answer "No" to Criteria 1 Result. 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

□Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

Ill No; full infiltration is not required. Skip to Part 1 Result. 

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should 
be included in project geotechnical report. 

In the areas of BMP #1, BMP#3, and BMP #4 located within or near OMA #1, OMA #3, and OMA #4, we performed 
field-saturated, hydraulic conductivity tests, A-1, A-3, and A-4, using a Soil Moisture Corp Aardvark Permeameter. The 
test holes were drilled with a truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test results 
of the saturated hydraulic conductivity testing for A-1 is 0.019 in/hr, A-3 is 0.015 in/hr and A-4 is 0.031 in/hr. Factored 
rates are 0.01, 0.0075, and 0.016 in/hr for A-1, A-3, and A-4, respectively, using a factor of 2.0. 
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2A 

2A-1 

2A-2 

2A-3 

2B 

2B-1 

2B-2 

If all questions in Step 2A are answered "Yes,n continue to Step 2B. 

For any "No" answer in Step 2A answer "No" to Criteria 2, and submit an "Infiltration 
Feasibility Condition Letter" that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes □No 

□Yes □ No 

□Yes □No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 2B are answered "Yes," then answer "Yes" to Criteria 2 Result. 
If there are "No" answers continue to Step 2c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs. 

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 
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□Yes 

□Yes 

□No 

□No 



2B-3 

2B-4 

2B-5 

2B-6 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition). Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities. 

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report. 

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 
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□Yes □ No 

□Yes □ No 

□ Yes □ No 



2C 

Criteria 2 
Result 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered "Yes,11 then answer "Yes11 

to Criteria 2 Result. 
If the question in Step 2C is answered "No, 11 then answer "No11 to 
Criteria 2 Result. 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

If answers to both Criteria 1 and Criteria 2 are "Yes'>, a full 

□Yes □ No 

□Yes □No 

Result 

infiltration design is potentially feasible based on Geotechnical □Full infiltration Condition 
conditions only. 

If either answer to Criteria 1 or Criteria 2 is "No», a full infiltration 
design is not required. 

0Complete Part 2 

12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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3B 

NRCS Type C, D, or "urban/unclassified": Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
"urban/unclassified» and corroborated by available site soil data? 
□Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer "Yes,, to Criteria 3 Result. 

□ Yes; the site is mapped as D soils or "urban/unclassified" and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer "Yes" to Criteria 3 
Result. 

Ill No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B. 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr? 

□ Yes; the site may support partial infiltration. Answer "Yes" to Criteria 3 Result. 

Ii'! No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer "No» to Criteria 3 Result. 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 

Criteria 3 within each DMA where runoff can reasonably be routed to a BMP? 
Result 

D Yes; Continue to Criteria 4. 

Ii'! No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate . 

In the areas of BMP #1, BMP #3, and BMP #4 located within or near OMA #1, OMA #3, and OMA #4, we performed 

field-saturated, hydraulic conductivity tests, A-1, A-3, and A-4, using a Soil Moisture Corp Aardvark Permeameter. The 

test holes were drilled with a truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test results 

of the saturated hydraulic conductivity testing for A-1 is 0.019 in/hr, A-3 is 0.015 in/hr and A-4 is 0.031 in/hr. Factored 

rates are O.Q1, 0.0075, and 0.016 in/hr for A-1, A-3, and A-4, respectively, using a factor of 2.0. 
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4A 

4A-1 

4A-2 

4A-3 

4B 

4B-t 

4B-2 

If all questions in Step 4A are answered "Yes,>' continue to Step 2B. 

For any "No" answer in Step 4A answer "No" to Criteria 4 Result, and submit an "Infiltration 
Feasibility Condition Letter" that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the OMA because one 
of the following setbacks cannot be avoided and therefore result in the OMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes □No 

□Yes □No 

□Yes □ No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 

If all questions in Step 4B are answered "Yes," then answer "Yes" to Criteria 4 Result. 
If there are any "No" answers continue to Step 4c. 

Hydroconsolldation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can partial infiltration BMPs be proposed within the OMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs. 

Can partial infiltration BMPs be proposed within the OMA without 
increasing expansive soil risks? 
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□Yes 

□Yes 

□No 

□No 



4B-3 

4B-4 

4B-5 

4B-6 

4c 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
{2002) Recommended Procedures for Implementation of DMG Special 
Publication 1171 Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report. 

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered "Yes,» then answer 
"Yesn to Criteria 4 Result. 
If the question in Step 4C is answered "No," then answer "No,, to 
Criteria 4 Result. 
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□Yes □No 

□Yes □No 

□Yes □No 

□Yes □ No 

□Yes □ No 



Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

□Yes □No 

Test results indicate infiltration rates less than 0.05 in/hr, which are not high enough to support infiltration. 

If answers to both Criteria 3 and Criteria 4 are "Yes,,, a partial infiltration 
design is potentially feasible based on geotechnical conditions only. 

If answers to either Criteria 3 or Criteria 4 is "No», then infiltration of any 
volume is considered to be infeasible within the site. 

□ Partial Infiltration 
Condition 

[;zJ No Infiltration 
Condition 

13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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DMA#2 

1A 

1B 

1c 

1D 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 

Web Mapper Type A or B and corroborated by available site soil data 1t? 

□Yes; the DMA may feasibly support full infiltration. Answer "Yes" to Criteria 1 Result or 

continue to Step 1B if the applicant elects to perform infiltration testing. 

D No; the mapped soil types are A or B but is not corroborated by available site soil data 

(continue to Step 1B). 

Ill No; the mapped soil types are C, D, or "urban/unclassified" and is corroborated by 

available site soil data. Answer "No" to Criteria 1 Result. 

□No; the mapped soil types are C, D, or "urban/unclassified 11 but is not corroborated by 

available site soil data (continue to Step 1B). 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 

□Yes; Continue to Step 1c. 

0 No; Skip to Step 1D. 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 

greater than 0.5 inches per hour? 
□Yes; the DMA may feasibly support full infiltration. Answer "Yes" to Criteria 1 Result. 

D No; full infiltration is not required. Answer "No11 to Criteria 1 Result. 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 

design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 

appropriate rationales and documentation. 
□Yes; continue to Step 1E. 
D No; select an appropriate infiltration testing method. 

Note that it is not required to investigate each and every criterion in the worksheet, a single "no 11 

answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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lE 

IF 

lG 

Criteria 1 
Result 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 
□Yes; continue to Step 1F. 
□ No; conduct appropriate number of tests. 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 
□Yes; continue to Step 1G. 
□ No; select appropriate factor of safety. 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 
□Yes; answer "Yes" to Criteria 1 Result. 
□No; answer "No" to Criteria 1 Result. 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

□Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

Ill No; full infiltration is not required. Sldp to Part 1 Result. 

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should 
be included in project geotechnical report. 

In the area of BMP#2 located within DMA 2, we performed a field-saturated, hydraulic conductivity test, A-2, using a 
Soil Moisture Corp Aardvark Permeameter (see DMA and BMP Site Map). The test hole was drilled with a 
truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test result of the saturated hydraulic 
conductivity testing for A-2 is 0.131 in/hr. The factored value is 0.065 in/hr using a factor of 2.0. 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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2A 

2A-1 

2A-2 

2A-3 

2B 

2B-1 

2B-2 

If all questions in Step 2A are answered "Yes,» continue to Step 2B. 

For any "No» answer in Step 2A answer "No11 to Criteria 2, and submit an "Infiltration 
Feasibility Condition Letter» that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes 

□Yes 

□Yes 

□ No 

□No 

□No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 2B are answered "Yes,11 then answer "Yes11 to Criteria 2 Result. 
If there are "No» answers continue to Step 2C. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs. 

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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□Yes 

□Yes 

□ No 

□No 



2B-3 

2B-4 

2B-5 

2B-6 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition). Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities. 

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern california Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 1171 Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report. 

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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□Yes □No 

□Yes □ No 

□Yes □No 

□ Yes □ No 



2c 

Criteria 2 
Result 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered "Yes,» then answer "Yes» 
to Criteria 2 Result. 
If the question in Step 2c is answered "No,» then answer "No» to 
Criteria 2 Result. 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits . 

. P~rti ,~sult-Ju11 ·1nfjltration Geotec~ntcc1f $cr~en1~g12 

If answers to both Criteria 1 and Criteria 2 are "Yes'>, a full 

□Yes □ No 

□Yes □No 

infiltration design is potentially feasible based on Geotechnical □Full infiltration Condition 
conditions only. 

If either answer to Criteria 1 or Criteria 2 is "No», a full infiltration 
design is not required. 

lllComplete Part 2 

12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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3B 

NRCS Type C, D, or "urban/unclassified11
: Is the mapped hydrologic soil group according to 

the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
"urban/unclassified» and corroborated by available site soil data? 
□Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer "Yes» to Criteria 3 Result. 

Ill Yes; the site is mapped as D soils or "urban/unclassified" and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer "Yes» to Criteria 3 
Result. 

□ No; infiltration testing is conducted (refer to Table D.3-1)1 continue to Step 3B. 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr? 

□Yes; the site may support partial infiltration. Answer "Yes» to Criteria 3 Result. 
□ No; the reliable infiltration rate {i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer "No11 to Criteria 3 Result. 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 

Criteria 3 within each DMA where runoff can reasonably be routed to a BMP? 
Result 

lill Yes; Continue to Criteria 4. 

□ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration r e . 
In the area of BMP#2 located within OMA 2, we performed a field-saturated, hydraulic conductivity test, A-2, using a 
Soil Moisture Corp Aardvark Permeameter (see OMA and BMP Site Map). The test hole was drilled with a 
truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test result of the saturated hydraulic 
conductivity testing for A-2 is 0.131 in/hr. The factored value is 0.065 in/hr using a factor of 2.0. 
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4A 

4A-1 

4A-2 

4A-3 

4B-1 

4B-2 

If all questions in Step 4A are answered "Yes, 11 continue to Step 2B. 

For any "No" answer in Step 4A answer "No 11 to Criteria 4 Result, and submit an "Infiltration 
Feasibility Condition Letter 11 that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes 

'21Yes 

'21Yes 

0No 

□No 

□No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 

If all questions in Step 4B are answered "Yes,11 then answer "Yes11 to Criteria 4 Result. 
If there are any "No" answers continue to Step 4c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 
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□Yes 

□Yes 

□ No 

□No 



4B-3 

4B-4 

4B-5 

4B-6 

4c 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports {2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned {refer to Appendix C.2.1). 

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report. 

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4c is answered "Yes,,, then answer 
"Yes" to Criteria 4 Result. 
If the question in Step 4c is answered "No," then answer "No" to 
Criteria 4 Result. 
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□Yes □No 

□Yes □No 

□Yes □No 

□Yes □No 

□Yes □No 



Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

OMA #2 area is underlain by compacted fill that with depths of 8 to 10 feet. 

If answers to both Criteria 3 and Criteria 4 are "Yes", a partial infiltration 
design is potentially feasible based on geotechnical conditions only. 

If answers to either Criteria 3 or Criteria 4 is "No", then infiltration of any 
volume is considered to be infeasible within the site. 

□Yes □No 

□ Partial Infiltration 
Condition 

121 No Infiltration 
Condition 

13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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ATTACHMENT le 

BMP Worksheets/Calculations 



ATTACHMENT 1B: WORKSHEET B.2-1: DCV 

85TH PERCENTILE 24-HOUR STORM DEPTH FIGURE B.1= 0.51 inches 
BMP BMP 

IMPERVIOUS PERVIOUS NATURAL D DESIGN CAPTURE 
DMAID BMP ID DRAINAGE DRAINAGE 

AREA (Ac.) AREA (Ac.) SOILS (Ac.) 
COMPOSITE C 

AREA (Ac.) AREA (SF) 
VOLUME (DCV) 

2 BIO#2 0.92 40020.50 0.74 0.18 0.00 0.74 1261 

3 BIO#3 2.25 97862.60 1.67 0.48 0.10 0.70 2931 

4 BIO#4 1.95 83344.79 1.15 0.63 0.17 0.59 2124 



TheCityof 
Project Name SAN DIEGOJ SEABREEZE SENIOR LIVING 

BMPID BIOFILTRATION #2 

""..,,,. 1 ,1111l1Jr;:'l• ,.. -:ti1•n1t:111ill ,,.. • • i:.ia ~ ili ~jT!:Elill 

1 Area draining to the 8MP 40©20.50 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.74 

3 85th percentile 24-hour rainfall depth 0.51 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1260 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 6 inches 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

18 inches - use 0 inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use 0 inches if the 

3 inches aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr . with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

4.28 in/hr . infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
in/hr.) 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 25.68 inches 

14 
Depth of Detention Storage 

18 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 0)] 

15 Total Depth Treated [Line 13 + Line 14] 43.68 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 1889 cu. ft . 

17 Required Footprint [Line 16/ Line 15] x 12 519 sq. ft . 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4] 945 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 630 sq. ft . 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.01846 from Line 11 in Worksheet 8 .5-4) 

21 Minimum 8MP Footprint [Line 1 x Line 2 x Line 20] 547 sq. ft. 

22 Footprint of the 8MP = Maximum(Minimum(Line 17, Line 19), Line 21) 547 sq. ft . 

23 Provided BMP Footprint 614 sq. ft. 

24 Is Line 23 ~ Line 22? Yes, Performance Standard is Met 

9/24/2018 Version 1.0 - June 2017 
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The City of 

SAN DIEGOJ 
Project Name SEAB~EEZE SENIOR LIVING 

BMPID BIOFILTRATION #2 
-

Sizing Method for Volume Retention Criteria Worksheet 8.5-2 

1 Area draining to the BMP 40020 .50 sq. ft . 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.74 

3 85th percentile 24-hour rainfall depth 0.51 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 1260 cu. ft . 

Volume Retention Requirement 

Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 

5 Type C soils enter 0.30 0 in/hr. 

When in no infiltration condition and the actual measured infi ltration rate is unknown enter 0.0 if 

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05 

6 Factor of safety 2 

7 Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0 in/hr. 

Average annual volume reduction target (Figure B.5-2) 

8 When Line 7 > 0.01 in/hr . = Minimum (40 , 166.9 x Line 7 +6.62) 3.5 % 

When Line 7 s 0.01 in/hr . = 3.5% 

Fraction of DCV to be retained (Figure B.5-3) 

When Line 8 > 8% = 
9 0.0000013 x Line 83 

- 0.000057 x Line 82 + 0 .0086 x Line 8 - 0.014 0 .023 

When Line 8 s 8% = 0.023 

10 Target volume retention [Line 9 x Line 4] 29 cu . ft. 

9/24/2018 
Version 1.0 - June 2017 



The City of 

SAN DIEGO.J 
Project Name SEABREEZE 

BMP ID B10#2 

Alternative Minimum Footprint Sizing Factor for 
Worksheet B.5-4 

Non-Standard Biofiltration 

1 Area draining to the BMP 40020 .50 sq. ft. 

2 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.74 

3 Load to Clog (default value when using Appendix E fact sheets is 2.0) 2 lb/sq. ft. 

4 Allowable Period to Accumulate Clogging Load (TL) (default value is 10) 10 years 

Volume Weighted EMC Calculation 

Land Use 
Fraction of 
Total DCV 

TSS EMC (mg/L) Product 

Single Family Residential 123 0 

Commercial 0.5 128 64 

Industrial 125 0 

Education (Municipal) 132 0 

Transportation 78 0 

Multi-family Residential 40 0 

Roof Runoff 0.5 14 7 

Low Traffic Areas 50 0 

Open Space 216 0 

Other , specify: 0 

Other , specify : 0 

Other , specify : 0 

5 Volume Weighted EMC (sum of all products) 71 mg/L 

Sizing Factor for Clogging 

Adjustment for pretreatment measures 

6 Where: Line 6 = O if no pretreatment; Line 6 = 0.25 when pretreatment is included; Line 6 
= 0.5 if the pretreatment has an active Washington State TAPE approval rating for "pre-

0 

treatment." 

7 
Average Annual Precipitation [Provide documentation of the data source in the discussion 

10 inches 
box; SanGIS has a GIS layer for average annual precipitation] 

8 Calculate the Average Annual Runoff (Line 7/12) x Line 1 x Line2 24698 cu-ft/yr 

9 
Calculate the Average Annual TSS Load 

109 lb/yr 
(Line 8 x 62.4 x Line 5 x (1 - Line 6))/106 

10 Calculate the BMP Footprint Needed (Line 9 x Line 4)/Line 3 547 sq. ft . 

11 
Calculate the Minimum Footprint Sizing Factor for Clogging 

0.018 
[ Line 10/ (Line 1 x Line 2)] 

Discussion: 

9/24/2018 Version 1.0 - June 2017 
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The City of 

SAN DIEGO.) 
SEABRE!iiZE SENIOR LIVING 

Project Name 
BIOFIL TRA TION #2 

BMPID 
Volume Retention for No Infiltration Condition 

1 Area draining to the biofiltration BMP 

2 Adjusted runoff factor for drainage area (Refer to Appendi x B.1 and B.2) 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 

4 Required area for Evapotranspiration [Line 3 x 0.03] 

5 Biofiltration BMP Footprint 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 

6 
Landscap e area that meet the requirements in SD-B and SD-F 

1852.81 
Fact Sheet (sq . ft .) 

7 Impervious area draining to the landscape area (sq . ft .) 1591.11 

8 
Impervious to Pervious Area ratio 

0.86 0.00 
[Line 7 /Line 6] 

Effective Credit Area 
9 1061 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 

11 Provided footprint for evapo transpiration [Line 5 + Line 1 OJ 

Volume Retention Performance Standard 

Worksheet 8.5-6 

40020 .50 

0.74 

29637 

889 

493 

3 4 

0.00 0.00 

0 0 

1061 

1554 

12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met 

13 Fraction of the performanc e standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 1.75 

14 Target Volume Retention [Line 10 from Worksheet B.5 .2] 29 

15 
Volume retention required from other site desig n BMPs -21 .7276521 
[(1-Line 13) x Line 14] 

Site Design BMP 

Identification Site Design Type Credit 

1 

2 

3 

4 
16 5 

Sum of volume retention benefits from other site design BMPs (e.g. trees ; rain barrel s etc .). [sum of Line 

16 Credits for Id's 1 to 5] 0 

Provide documentation of how the site design credit is calculated in the PDP SWQMP . 

17 Is Line 16 2: Line 15? Volume Retention Performance Standard is Met 

sq. ft. 

sq. ft. 

sq. ft . 

sq. ft. 

5 

0.00 

0 

sq. ft. 

sq . ft . 

cu . ft. 

cu . ft . 

cu. ft. 

cu. ft . 

cu . ft. 

cu. ft . 

cu. ft . 

cu. ft. 

Version 1.0 - June 2017 



The City of 
Project Name SAN DIEGOJ 

SEABREEZE SENIOR ltlVING 

BMPID BIOFIL li RATION #3 
~ ,.. .. I( ,• l'lr• Ill 1•1 1•:lilllllf:lil• l!J 1• 1:..1 ■ • iTj ~TT;I::l--

1 Area draining to the 8MP If 97,862.60 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) O.o© 

3 85th percentile 24-hour rainfall depth 0.51 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2927 cu. ft. 

BMP Parameters 

5 Surface ponding (6 inch minimum, 12 inch maximum] 6 inches 

6 
Media thickness (18 inches minimum] , also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

18 inches 
- use 0 inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use 0 inches if the 

3 inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

3.56 in/hr. 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
in/hr .) 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 21.36 inches 

14 
Depth of Detention Storage 

18 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 0)] 

15 Total Depth Treated [Line 13 + Line 14] 39.36 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 4390 cu. ft . 

17 Required Footprint [Line 16/ Line 15] x 12 1339 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume (0.75 x Line 4] 2195 CU . ft . 

19 Required Footprint [Line 18/ Line 14] x 12 1463 sq. ft. 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.01846 
from Line 11 in Worksheet 8.5-4) 

21 Minimum 8MP Footprint [Line 1 x Line 2 x Line 20] 1271 sq. ft . 

22 Footprint of the 8MP = Maximum(Minimum(Line 17, Line 19), Line 21) 1339 sq. ft. 

23 Provided BMP Footprint 1458 sq. ft. 

24 Is Line 23 ~ Line 22? Yes, Performance Standard is Met 

9/24/2018 Version 1.0 - June 2017 



The City of 

SAN DIEGO~ 
Project Name SEABREEZE SENIC>~ LIVING 

BMPID BIOFIL TRATION #3 

Sizing Method for Volume Retention Criteria Worksheet 8.5-2 

1 Area draining to the BMP 97862.60 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.70 

3 85th percentile 24-hour rainfall depth 0.51 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2927 cu. ft. 

Volume Retention Requirement 

Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 

5 Type C soils enter 0.30 0 in/hr. 

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if 

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05 

6 Factor of safety 2 

7 Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0 in/hr . 

Average annual volume reduction target (Figure B.5-2) 

8 When Line 7 > 0.01 in/hr.= Minimum (40, 166.9 x Line 7 +6.62) 3.5 % 

When Line 7 s; 0.01 in/hr. = 3.5% 

Fraction of DCV to be retained (Figure B.5-3) 

When Line 8 > 8% = 
9 0.0000013 x Line 83 

- 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014 0.023 

When Line 8 s; 8% = 0.023 

10 Target volume retention [Line 9 x Line 4] 67 cu. ft. 

9/24/2018 Version 1.0 - June 2017 



TheCityoJ 

SAN DIEGOJ 
Project Name SEABREEZE SENIOR LIVING 

BMP ID BIOFIL TRA li lON #3 

Alternative Minimum Footprint Sizing Factor for 
Worksheet B.5-4 

Non -Standard Biofiltration 

1 Area draining to the BMP 97862 .60 sq. ft. 

2 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.70 

3 Load to Clog (default value when using Appendix E fact sheets is 2.0) 2 lb/sq. ft. 

4 Allowable Period to Accumulate Clogging Load (TL) (default value is 10) 10 years 

Volume Weighted EMC Calculation 

Land Use 
Fraction of TSS EMC (mg/L) Product 
Total DCV 

Single Family Residential 123 0 

Commercial 0.5 128 64 

Industrial 125 0 

Education (Municipal) 132 0 

Transportation 78 0 

Multi-family Residential 40 0 

Roof Runoff 0.5 14 7 

Low Traffic Areas 50 0 

Open Space 216 0 

Other, specify : 0 

Other, specify : 0 

Other , specify: 0 

5 Volume Weighted EMC (sum of all products) 71 mg/L 

Sizing Factor for Clogging 

Adjustment for pretreatment measures 

6 Where : Line 6 = 0 if no pretreatment; Line 6 = 0.25 when pretreatment is included ; Line 6 
= 0.5 if the pretreatment has an active Washington State TAPE approval rating for "pre-

0 

treatment." 

7 
Average Annual Precipitation [Provide documentation of the data source in the discussion 

10 inches 
box; SanGIS has a GIS layer for average annual precipitation] 

8 Calculate the Average Annual Runoff (Line 7/12) x Line 1 x Line2 57391 cu-ft/yr 

9 
Calculate the Average Annual TSS Load 

254 lb/yr 
(Line 8 x 62.4 x Line 5 x (1 - Line 6))/106 

10 Calculate the BMP Footprint Needed (Line 9 x Line 4)/Line 3 1271 sq. ft. 

11 
Calculate the Minimum Footprint Sizing Factor for Clogging 

0.018 
[ Line 10/ (Line 1 x Line 2)] 

Discussion: 
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9/24/2018 

The City of 

SAN DIEGO)> 
SEABREl'2:E SENIOR LIVING 

Pro·ect Name 
BIOFIL TRATION #3 

BMP ID 
Volume Retention for No Infiltration Condition 

1 Area draining to the biofiltration BMP 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 

4 Required area for Evapotranspiration [Line 3 x 0.03] 

5 Biofiltration BMP Footprint 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 

6 
Landscape area that meet the requirements in SD-B and SD-F 

4410 .63 Fact Sheet (sq. ft.) 

--
7 Impervious area draining to the landscape area (sq. ft.) 1409.24 

8 
Impervious to Pervious Area ratio 

0.32 0.00 
[Line 7/Line 6] 

Effective Credit Area 
9 939 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 

Volume Retention Performance Standard 

Worksheet 8 .5-6 

978!?2-!?9 

0.70 

68869 

2066 
-~ 

1331 

3 4 

0.00 0.00 

0 0 

939 

2270 

12 Is Line 11 ~ Line 4? Volume Retention Performance Standard is Met 

13 Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 1.1 

14 Target Volume Retention [Line 1 o from Worksheet B.5.2] 67 

15 
Volume retention required from other site design BMPs 

-6.73192913 
[(1-Line 13) x Line 14] 

Site Design BMP 

Identification Site Design Type Credit 

1 
· a -- " ~ ~ ~ ~ ~ ~~ ~ 

2 
' - ---3 

~ - - ~ 

4 
16 5 

,, 
"' 

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of Line 
16 Credits for Id's 1 to 5] 0 
Provide documentation of how the site design credit is calculated in the PDP SWQMP. 

17 Is Line 16 ~ Line 15? Volume Retention Performance Standard is Met 

sq. ft. 

sq. ft. 

sq. ft . 

sq. ft. 

5 

0.00 

0 

sq. ft. 

sq. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

Version 1.0 - June 2017 



The City of 
Project Name SAN DIEGOJ 

SEABREEZE SENIOR 11.IVIINGJ 

BMPID BIOFILTRATIONl#4 

,_ I"• 11, ■ 1'ff:ltitcITTl~iTillll:r.,1mr.Ti1•:-.,,:1111 .. ,.,_ : M1•:... ■ r • 'I ,11 4..."'-lilf"~---.~ 
1 Area draining to the BMP 83344.79 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and B.2) 0.59 

3 85th percentile 24-hour rainfall depth 0.51 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2084 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 6 inches 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

18 inches 
- use 0 inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use 0 inches if the 

3 inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

3.2 in/hr. 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
in/hr.) 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 19.2 inches 

14 
Depth of Detention Storage 

18 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 0)] 

15 Total Depth Treated [Line 13 + Line 14] 37.2 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 3126 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 1008 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4] 1563 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 1042 sq. ft. 

Footprint of the BMP 

20 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.01846 
from Line 11 in Worksheet B.5-4) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 905 sq. ft. 

22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 1008 sq. ft. 

23 Provided BMP Footprint 1608 sq. ft. 

24 Is Line 23 ~ Line 22? Yes, Performance Standard is Met 
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The City of 

SAN DIEGO~ 
Project Name SEABREEZE SENIOR LIVING 

BMPID BIOFILTRATION #4 

Sizing Method for Volume Retention Criteria Worksheet B.5-2 

1 Area draining to the BMP 83344 .79 sq. ft . 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.59 

3 85th percentile 24-hour rainfall depth 0.51 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 2084 cu. ft . 

Volume Retention Requirement 

Measured infiltration rate in the OMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 

5 Type C soils enter 0.30 0 in/hr. 

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if 

there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05 

6 Factor of safety 2 

7 Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0 in/hr. 

Average annual volume reduction target (Figure B.5-2) 

8 When Line 7 > 0.01 in/hr.= Minimum (40, 166.9 x Line 7 +6.62) 3.5 % 

When Line 7 :5 0.01 in/hr. = 3.5% 

Fraction of DCV to be retained (Figure B.5-3) 

When Line 8 > 8% = 
9 0.0000013 x Line 83 

- 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014 0.023 

When Line 8 :5 8% = 0.023 

10 Target volume retention [Line 9 x Line 4] 48 cu. ft. 
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The City of 

SAN DIEGO~ 
Project Name SEABREE ZE SENIOR l!..l\61NG 

BMPID BIOFl lff RA TION #4 

Alternative Minimum Footprint Sizing Factor for 
Worksheet 8.5-4 

Non-Standard Biofiltration 

1 Area draining to the BMP II 83344.719 sq. ft. 

2 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2) 0.59 

3 Load to Clog (default value when using Appendix E fact sheets is 2.0) 2 lb/sq. ft. 

4 Allowable Period to Accumulate Clogging Load (TL) (default value is 10) 10 years 

Volume Weighted EMC Calculation 

Land Use 
Fraction of TSS EMC (mg/L) Product 
Total DCV 

Single Family Residential 123 0 

Commercial 0.5 128 64 

Industrial 125 0 

Education (Municipal) 132 0 

Transportation 78 0 

Multi-family Residential 40 0 

Roof Runoff 0.5 14 7 

Low Traffic Areas 50 0 

Open Space 216 0 

Other , specify : 0 

<Dther, specify : 0 

Other , specify : 0 

5 Volume Weighted EMC (sum of all products) 71 mg/L 

Sizing Factor for Clogging 

Adjustment for pretreatment measures 

6 Where: Line 6 = 0 if no pretreatment; Line 6 = 0.25 when pretreatment is included; Line 6 0 = 0.5 if the pretreatment has an active Washington State TAPE approval rating for "pre-
treatment." 

7 
Average Annual Precipitation [Provide documentation of the data source in the discussion 

10 inches 
box; SanGIS has a GIS layer for average annual precipitation] 

8 Calculate the Average Annual Runoff (Line 7/12) x Line 1 x Line2 40861 cu-ft/yr 

9 
Calculate the Average Annual TSS Load 

181 lb/yr 
(Line 8 x 62.4 x Line 5 x (1 - Line 6))/106 

10 Calculate the BMP Footprint Needed (Line 9 x Line 4)/Line 3 905 sq. ft . 

11 
Calculate the Minimum Footprint Sizing Factor for Clogging 

0.018 
[ Line 10/ (Line 1 x Line 2)] 

Discussion: 
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9/24/2018 

The City of 

SAN DIEGO]) 
,SlcABREEZe S!e:NIOR LIVING 

Project Name 
BIOFIL TRA TION #4 

BMPID 
Volume Retention for No Infiltration Condition 

1 Area draining to the biofiltration BMP 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 

4 Required area for Evapotranspiration [Line 3 x 0.03] 

5 Biofiltration BMP Footprint 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 

6 
Landscape area that meet the requirements in SD-B and SD-F 
Fact Sheet (sq. ft .) 

7 Impervious area draining to the landscape area (sq. ft .) 

8 
Impervious to Pervious Area ratio 

0.00 0.00 
[Line 7/Line 6] 

Effective Credit Are a 
9 0 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 

Volume Retention Performance Standard 

Worksheet B.5-6 

83344.7_9 

0.59 

49034 

1471 

1477 

3 4 

C• 

0.00 0.00 

0 0 

0 

1477 

12 Is Line 11 > Line 4? Volume Retention Performance Standard is Met 

13 Fraction of the performanc e standard met through the BMP footprint and/or landscaping [Line 11/Line 4] 1 

---
14 Target Volume Retention [Line 10 from Worksheet B.5.2] 48 

15 
Volume retention required from other site design BMPs 

0 
[(1-Line 13) x Line 14] 

Site Design BMP 

Identification Site Design Type Credit 

1 

2 

3 

4 
16 = == 

5 

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of Line 
16 Credits for Id's 1 to 5] 0 
Provide documentation of how the site design credit is calculated in the PDP SWQMP . 

17 Is Line 16" Line 15? Volume Retention Performance Standard is Met 

sq. ft. 

sq. ft. 

sq. ft. 

sq. ft. 

5 

0.00 

0 

sq. ft. 

sq. ft. 

cu. ft. 

cu. ft. 

cu. ft. 

cu . ft. 

cu. ft. 

cu. ft. 

cu. ft . 

cu. ft. 
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Appendix E: BMP Design Fact Sheets 

E.18 BF-1 Biofiltration 

Location: 43rd Street and Logan Avenue, San Diego, 

California 

Description 

MS4 Permit Category 

Biofiltration 

Manual Category 

Biofiltration 

Applicable Performance Standard 

Pollutant Control 

Flow Control 

Primary Benefits 

Treatment 
Volume Reduction (Incidental) 
Peak Flow Attenuation (Optional) 

Biofiltration (Bioretention with underdrain) facilities are vegetated surface water systems that filter 

water through vegetation, and soil or engineered media prior to discharge via underd rain or overflow 

to the downstream conveyance system. Bioretention with underdrain facilities are commonly 

incorporated into the site within parking lot landscaping, along roadsides, and in open spaces. 

Because these types of facilities have limited or no infiltration, they are typically designed to provide 

enough hydraulic head to move flows through the underdrain connection to the storm drain system. 

Treatment is achieved through filtration, sedimentation, sorption, biochemical processes and plant 

uptake. 

Typical bioretention with underdrain components include: 

• Inflow .distribution mechanisms (e.g, perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Shallow surface ponding for captured flows 

• Side slope and basin bottom vegetation selected based on expected climate and ponding 

depth 

• Non-floating mulch layer 

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

• Filter course layer (aka choking layer) consisting of aggregate to prevent the migration offines 

into uncompacted native soils or the aggregate storage layer 

• Aggregate storage layer with underdrain(s) 

• Impermeable liner or uncompacted native soils at the bottom of the facility 

• Overflow structure 

E-79 The City of San Diego I Storm Water Standards I January 2018 Edition 
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Appendix E: BMP Design Fact Sheets 

;: . : ... ' - . .; . •, . . . 

Biofiltration Treatment BMP for storm water pollutant control. The system is lined or un-lined to 

provide incidental infiltration, and an underdrain is provided at the bottom to carry away filtered 

runoff. This configuration is considered to provide biofiltration treatment via flow through the media 

layer. Storage provided above the underdrain within surface ponding, media, and aggregate storage 

is considered included in the biofiltration treatment volume. Saturated storage within the aggregate 

storage layer can be added to this design by raising the underdrain above the bottom of the aggregate 

storage layer or via an internal weir structure designed to maintain a specific water level elevation. 

Integrated storm water flow control and pollutant control configuration. The system can be 

designed to provide flow rate and duration control by primarily providing increased surface ponding 

and/or having a deeper aggregate storage layer above the underdrain. This will allow for significant 

detention storage, which can be controlled via inclusion of an outlet structure at the downstream end 

of the underdrain. 

• • • • - !!' : •• 

□ 

□ 

□ 

□ 

Placement observes geotechnical 
recommendations regarding potential hazards 
(e.g., slope stability, landslides, liquefaction 
zones) and setbacks (e.g., slopes, foundations, 
utilities). 

An impermeable liner or other hydraulic 
restriction layer is included if site constraints 
indicate that infiltration or lateral flows should 
not be allowed. 

Contributing tributary area shall be ::; s acres (::; 
1 acre preferred). 

Finish grade of the facility is ::; 2%. 

Must not negatively impact existing site 
geotechnical concerns. 

Lining prevents storm water from 
impacting groundwater and/or sensitive 
environmental or geotechnical features. 
Incidental infiltration, when allowable, 
can aid in pollutant removal and 
groundwater recharge. 

Bigger BMPs require additional design 
features for proper performance. 
Contributing tributary area greater than 5 
acres may be allowed at the discretion of 
the City Engineer if the following 
conditions are met: 1) incorporate design 
features (e.g. flow spreaders) to 
minimizing short circuiting of flows in the 
BMP and 2) incorporate additional design 
features requested by the City Engineer for 
proper performance of the regional BMP. 

Flatter surfaces reduce erosion and 
channelization within the facility. 
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CLOSED END CAP ClEANOUT 

Figure E.18-1 : Typical Plan and Section View of a Biofiltration BMP 
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E: BMP 

Freeboard 

Surface Ponding 

Ponding Area Side 
Slopes 

Mulch 

Media Layer 

Filter Course 

Underdrain Diameter 

Cleanout Diameter 

Fact Sheets 

:::: 2 inches 

:::: 6 and :5 12 
inches 

3H:1Vor 
shallower 

:::: 3 inches 

:::: 18 inches 

6 inches 

:::: 8 inches 

:::: 8 inches 

Freeboard provides room for head over overflow 
structures and minimizes risk of uncontrolled surface 
dischar e. 
The minimum ponding depth is required so that the 
runoff is uniformly spread throughout the basin 
(minimizes the likelihood of short circuiting). Deep 
surface ponding raises safety concerns. 

When the BMP is adjoining walkways the minimum 
surface ponding depth can be reduced to 4 inches. 

Surface ponding depth greater than 12 inches (for 
additional pollutant control or surface outlet structures 
or flow-control orifices) may be allowed at the 
discretion of the City Engineer if the following 
conditions are met: 1) surface ponding depth drawdown 
time is less than 24 hours; and 2) safety issues and 
fencing requirements are considered (typically ponding 
greater than 18,, will require a fence) and 3) potential 
for elevated clogging risk is evaluated (Worksheet 
B.5.4). 
Gentler side slopes are safer, less prone to erosion, able 
to establish vegetation more quickly and easier to 
maintain. 
Mulch will suppress weeds and maintain moisture for 

lant rowth. 
A deep media layer provides additional filtration and 
supports plants with deeper roots. Where the minimum 
depth of 18 inches is used, only shallow-rooted species 
shall be planted. A minimum 24-inch media layer shall 
typically be required to support vegetation, with a 
minimum 36-inch media la er de th re uired for trees. 
To reduce clogging potential, a two-layer filter course 
(aka choking stone system) is used consisting of one 3,, 
layer of clean and washed ASTM 33 Fine Aggregate Sand 
overlying a 3,, layer of ASTM No 8 Stone (Appendix F.4). 
This specification has been developed to maintain 
permeability while limiting the migration of media 
material into the stone reservoir and underdrain 
s stem. 
Minimum diameter required for maintenance by City 
crews. For privately maintained BMPs, a minimum 
underdrain diameter of 6 inches is allowed. 
Facilitates simpler cleaning, when needed. For privately 
maintained BMPs, cleanout diameter of 6 inches is 
allowed. 

Deviations to the recommended BMP component dimensions may be approved at the discretion of 

the City Engineer if it is determined to be appropriate. 
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E: BMP Fact 

Bioretention with underdrain must meet the following design criteria. Deviations from the below 

criteria may be approved at the discretion of the City Engineer if it is determined to be appropriate: 

Surface Ponding 

□ 
Surface ponding is limited to a 24-hour 
drawdown time. 

Vegetation 

□ 

□ 

Mulch 

□ 

Plantings are suitable for the climate and 
expected ponding depth. A plant list to aid in 
selection can be found in Appendix E.26. 

An irrigation system with a connection to water 
supply should be provided as needed. 

A minimum of 3 inches of well-aged, shredded 
hardwood mulch that has been stockpiled or 
stored for at least 12 months is provided. 

Media Layer 

□ 

Media maintains a minimum filtration rate of 5 
in/hr. over lifetime of facility. Additional Criteria 
for media hydraulic conductivity described in the 
bioretention soil media model specification 
(Appendix F.3) 

Surface ponding limited to 24 hour for 
plant health. 
Surface ponding drawdown time greater 
than 24-hours but less than 96 hours may 
be allowed at the discretion of the City 
Engineer if certified by a landscape 
architect or agronomist. 

Plants suited to the climate and ponding 
depth are more likely to survive. 

Seasonal irrigation might be needed to 
keep plants healthy. 

Mulch will suppress weeds and maintain 
moisture for plant growth. Aging mulch 
kills pathogens and weed seeds and allows 
the beneficial microbes to multiply. 

A filtration rate of at least 5 inches per 
hour allows soil to drain between events. 
The initial rate should be higher than long 
term target rate to account for clogging 
over time. However an excessively high 
initial rate can have a negative impact on 
treatment performance, therefore an 
upper limit is needed. 
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E: BMP Fact Sheets 

Media shall be a minimum 18 inches deep for 
filtration purposes, with a minimum 24-inch 
media layer depth typically required to support 
vegetation and a minimum 36-inch media layer 
depth required for trees. Media shall meet the 
following specifications. 
Model bioretention soil media specification 
provided in Appendix F.3 or 
County of San Diego Low Impact Development 
Handbook: Appendix G - Bioretention Soil 
Specification (June 2014, unless superseded by 
more recent edition). 

Alternatively, for proprietary designs and 
custom media mixes not meeting the media 
specifications, the media meets the pollutant 
treatment performance criteria in Section F.1. 

Media surface area is 3% of contributing area 
times adjusted runoff factor or greater. Unless 
demonstrated that the BMP surface area can be 
smaller than 3%. 

Where receiving waters are impaired or have a 
TMDL for nutrients, the system is designed with 
nutrient sensitive media design (see fact sheet 
BF-2). 

Filter Course Layer 

D 

D 

D 

A filter course is used to prevent migration of 
fines through layers of the facility. Filter fabric is 
not used. 

Filter course is washed and free of fines. 

To reduce clogging potential, a two- layer filter 
course (aka choking stone system) is used 
consisting of one 3 '' layer of clean and washed 
ASTM 33 Fine Aggregate Sand overlying a 3" 
layer of ASTM No 8 Stone (Appendix F.4). 

A deep media layer provides additional 
filtration and supports plants with deeper 
roots. 

Standard specifications shall be followed. 

For non-standard or proprietary designs, 
compliance with Appendix F.1 ensures that 
adequate treatment performance will be 
provided. 

Greater surface area to tributary area 
ratios: a) maximizes volume retention as 
required by the MS4 Permit and b) 
decrease loading rates per square foot and 
therefore increase longevity. 
Adjusted runoff factor is to account for site 
design BMPs implemented upstream of the 
BMP (such as rain barrels, impervious area 
dispersion, etc.). Refer to Appendix B.2 
guidance. 
Refer to Appendix B.5 for guidance to 
support use of smaller than 3% footprint.. 

Potential for pollutant export is partly a 
function of media composition; media 
design must minimize potential for export 
of nutrients, particularly where receiving 
waters are impaired for nutrients. 

Migration of media can cause clogging of 
the aggregate storage layer void spaces or 
subgrade and can result in poor water 
quality performance for turbidity and 
suspended solids. Filter fabric is more 
likely to clog. 

Washing aggregate will help eliminate 
fines that could clog the facility and 
impede infiltration. 

This specification has been developed to 
maintain permeability while limiting the 
migration of media material into the stone 
reservoir and underdrain system. 
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□ 

□ 

ASTM #57 open graded stone is used for the 
storage layer and a two layer filter course 
(detailed above) is used above this layer 

The depth of aggregate provided (12-inch 
typical) and storage layer configuration is 
adequate for providing conveyance for 
underdrain flows to the outlet structure. 

Inflow, Underdrain, and Outflow Structures 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Inflow, underdrains and outflow structures are 
accessible for inspection and maintenance. 

Inflow velocities are limited to 3 ft./s or less or 
use energy dissipation methods. (e.g., riprap, 
level spreader) for concentrated inflows. 

Curb cut inlets are at least 18 inches wide have a 
4-6 inch reveal (drop) and an apron and' energy 
dissipation as needed. 

Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom elevation 
of the aggregate storage layer. 

Minimum underdrain diameter is 8 inches. 

Underdr~ins are made of slotted, PVC pipe 
conformmg to ASTM D 3034 or equivalent or 
corrugated, HDPE pipe conforming to MSHTO 
252M or equivalent. 

An underdrain cleanout with a minimum 8-inch 
diamet:r and lockable cap is placed every 50 feet 
as reqmred based on underdrain length. 

Overflow is safely conveyed to a downstream 
storm drain system or discharge point Size 
overflow structure to pass 100-year peak flow for 
on - line infiltration basins and water quality 
peak flow for off-line basins. 

E: BMP Fact Sheets 

This layer provides additional storaae 
• b 

capacity. ASTM #8 stone provides an 
acceptable choking/bridging interface with 
the particles in ASTM #57 stone. 

Proper storage layer configuration and 
underdrain placement will minimize 
facility drawdown time. 

Maintenance will prevent clogging and 
ensure proper operation of the flow control 
structures. 

High inflow velocities can cause erosion 
scour and/or channeling. ' 

Inlets must not restrict flow and apron 
prevents blockage from vegetation as it 
grows in. Energy dissipation prevents 
erosion. 

A minimal separation from subgrade or the 
liner lessens the risk of fines entering the 
underdrain and can improve hydraulic 
performance by allowing perforations to 
remain unblocked. 

Minimum diameter required for 
ma~nte~ance by City crews. For privately 
mamtamed BMPs, a minimum underdrain 
diameter of 6 inches is allowed. 

Slotted underdrains provide greater intake 
capacity, clog resistant drainage, and 
reduced entrance velocity into the pipe 
thereby reducing the chances of solid~ 
migration. 

Properly spaced cleanouts will facilitate 
un~erd~ain maintenance. For privately 
mamtamed BMPs, cleanout diameter of 6 
inches is allowed. 

Planning for overflow lessens the risk of 
property damage due to flooding. 
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E: BMP Fact Sheets 

To design bioretention with underdrain for storm water pollutant control only (no flow control 

required), the following steps should be taken: 

1. Verify that siting and design criteria have been met, including placement requirements, 

contributing tributary area, maximum side and finish grade slopes, and the recommended 

media surface area tributary ratio. 

2. Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3. Use the sizing worksheet presented in Appendix B.5 to size biofiltration BMPs. 

Control of flow rates and/or durations will typically require significant surface ponding and/or 

aggregate storage volumes, and therefore the following steps should be taken prior to determination 

of storm water pollutant control design. Pre-development and allowable post-project flow rates and 

durations should be determined as discussed in Chapter 6 of the manual. 

1. Verify that siting and design criteria have been met, including placement requirements, 

contributing tributary area, maximum side and finish grade slopes, and the recommended 

media surface area tributary ratio. 

2. Iteratively determine the facility footprint area, surface ponding and/or aggregate storage 

layer depth required to provide detention storage to reduce flow rates and durations to 

allowable limits. Flow rates and durations can be controlled from detention storage by altering 

outlet structure orifice size(s) and/or water control levels. Multi-level orifices can be used 

within an outlet structure to control the full range of flows. 

3. If biofiltration with underdrain cannot fully provide the flow rate and duration control required 

by this manual, an upstream or downstream structure with significant storage volume such 

as an underground vault can be used to provide remaining controls. 

4. After biofiltration with underdrain has been designed to meet flow control requirements, 

calculations must be completed to verify if storm water pollutant control requirements to treat 

the DCV have been met. 

E-86 The City of San Diego I Storm Water Standards I January 2018 Edition 
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Modular Wetland Sizing Calculations 

DMA-ID A (sf) 
Impervious 

%IMP C 1.5 x Q (cfs) MWS Qdesign MWS Model 
(sf) 

1 54450 48519 89% 0.8129 0.305 0.346 MWS-L-8-12 
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The Urban Impact 
For hundreds of years natural wetlands surrounding our shores have played an integral role as 

nature's stormwater treatment system. But as our cities grow and develop, these natural wetlands 

have perished under countless roads, rooftops, and 

parking lots. 

Plant A Wetland 
Without natural wetlands our cities are deprived of water purification, flood control, and land 

stability. Modular Wetlands and the MWS Linear re-establish nature's presence and rejuvenate 

water ways in urban areas. 

MWS Linear 
The Modular Wetland System Linear represents a pioneering breakthrough in stormwater 

technology as the only biofiltration system to utilize patented horizontal flow, allowing for 

a smaller footprint and higher treatment capacity. While most biofilters use little or no pre

treatment, the MWS Linear incorporates an advanced pre-treatment chamber that includes 

separation and pre-filter cartridges. In this chamber sediment and hydrocarbons are removed 

from runoff before it enters the biofiltration chamber, in turn reducing maintenance costs and 

improving performance. 

www.ModularWetlands.com 



Applications 
The MWS Linear has been successfully used on numerous new construction and retrofit projects. The system's 

superior versatility makes it beneficial for a wide range of stormwater and waste water applications - treating 

rooftops, streetscapes, parking lots, and industrial sites. 

Industrial 
Many states enforce strict regulations for 
discharges from industrial sites. The MWS Linear 
has helped various sites meet difficult EPA 
mandated effluent limits for dissolved metals and 
other pollutants. 

Streets 
Street applications can be challenging due to 
limited space. The MWS Linear is very adaptable, 
and offers the smallest footprint to work around 
the constraints of existing utilities on retrofit 
projects. 

Commercial 
Compared to bioretention systems, the MWS Linear 
can treat far more area in less space - meeting 
treatment and volume control requirements. 

Residential 
Low to high density developments can benefit 
from the versatile design of the MWS Linear. 
The system can be used in both decentralized 
LID design and cost-effective end-of-the-line 
configurations. 

Parking Lots 
Parking lots are designed to maximize space and 
the MWS Linear's 4 ft. standard planter width 
allows for easy integration into parking lot islands 
and other landscape medians. 

Mixed Use 
The MWS Linear can be installed as a raised 
planter to treat runoff from rooftops or patios, 
making it perfect for sustainable "live-work " 
spaces. 

More applications are available on our website: www .ModularWetlands .com/Applications 

• Agriculture • Low Impact Development 

• Reuse • Waste Water 



Configurations 
The MWS Linear is the preferred biofiltration system of Civil Engineers across the country due to its versatile 

design. This highly versatile system has available "pipe-in" options on most models, along with built-in curb or 

grated inlets for simple integration into your stormdrain design. 

Curb Type 
The Curb Type configuration accepts sheet flow through a curb opening and is 

commonly used along road ways and parking lots. It can be used in sump or 
flow by conditions. Length of curb opening varies based on model and size. 

Grate Type 
The Grate Type configuration offers the same features and benefits as the Curb 

Type but with a grated/drop inlet above the systems pre-treatment chamber. 

It has the added benefit of allowing for pedestrian access over the inlet. ADA 

compliant grates are available to assure easy and safe access. The Grate Type 

can also be used in scenarios where runoff needs to be intercepted on both 

sides of landscape islands. 

Vault Type 
The system's patented horizontal flow biofilter is able to accept inflow pipes 

directly into the pre-treatment chamber, meaning the MWS Linear can be used 

in end-of-the-line installations. This greatly improves feasibility over typical 

decentralized designs that are required with other biofiltration/bio retention 

systems. Another benefit of the "pipe in" design is the ability to install the 

system downstream of underground detention systems to meet water quality 
volume requirements. 

Downspout Type 
The Downspout Type is a variation of the Vault Type and is designed to accept a 

vertical downspout pipe from rooftop and podium areas. Some models have 
the option of utilizing an internal bypass, simplifying the overall design. The 

system can be installed as a raised planter and the exterior can be stuccoed or 

covered with other finishes to match the look of adjacent buildings. 

www.ModularWetlands.com I Page 3 



Advantages & Operation 
The MWS Linear is the most efficient and versatile biofiltration system on the market, and the only system with 

horizontal flow which improves performance, reduces footprint, and minimizes maintenance . Figure-1 and 

Figure-2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 

Featured Advantages 
• Horizontal Flow Biofiltration • Patented Perimeter Void Area 

• Greater Filter Surface Area • Flow Control 
• Pre-Treatment Chamber • No Depressed Planter Area 

G) Pre-Treatment 

Separation 
• Trash, sediment, and debris are separated before 

entering the pre-filter cartridges 
• Designed for easy maintenance access 

Pre-Fitter Cartridges 
• Over 25 ft2 of surface area per cartridge 
• Utilizes BioMediaGREEN filter material 
• Removes over 80% of TSS & 90% of hydrocarbons 
• Prevents pollutants that cause clogging from 

migrating to the biofiltration chamber 

Curb Inlet 

Individual Media Filters 
Pre-filter Cartridge 

Vertical Underdrain 
Manifold 

l3ioMedioGREEN \\ktlond 
MEDIA 

Drain-



Perim eter Vo·d 1 Area 

Flow Control Riser 

2x to 3x More Surface Area Than Traditional Downward Flow Bioretention Systems. 

@ Biofiltration 
Horizontal Flow 
• Less clogging than downward flow biofilters 
• Water flow is subsurface 
• Improves biological filtration 

Patented Perimeter Void Area 
• Vertically extends void area between the walls 

and the WetlandMEDIA on all four sides. 
• Maximizes surface area of the media for higher 

treatment capacity 

WetlandMEDIA 
• Contains no organics and removes phosphorus 
• Greater surface area and 48% void space 
• Maximum evapotranspiration 
• High ion exchange capacity and light weight 

@ Discharge 

Flow Control 
• Orifice plate controls flow of water through 

WetlandMEDIA to a level lower than the 
media's capacity. 

• Extends the life of the media and improves 
performance 

Drain-Down Filter 
• The Drain-Down is an optional feature that 

completely drains the pre-treatment 
chamber 

• Water that drains from the pre-treatment 
chamber between storm events will be 
treated 

www.ModularWetlands.com I Page 5 



Orientations 

Side-By-Side 
The Side-By-Side orientation places the pre
treatment and discharge chamber adjacent to one 
another with the biofiltration chamber running 
parallel on either side. This minimizes the system 
Length, providing a highly compact footprint. It has 
been proven useful in situations such as streets with 
directly adjacent sidewalks, as half of the system can 
be placed under that sidewalk. This orientation also 
offers internal bypass options as discussed below. 

Bypass 
Internal Bypass Weir (Side-by-Side Only) 
The Side-By-Side orientation places the pre
treatment and discharge chambers adjacent to 
one another allowing for integration of internal 
bypass. The wall between these chambers can act 
as a bypass weir when flows exceed the system's 
treatment capacity, thus allowing bypass from the 
pre-treatment chamber directly to the discharge 
chamber. 

External Diversion Weir Structure 
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where runoff 
is being piped to the system. These simple and 
effective structures are generally configured with 
two outflow pipes. The first is a smaller pipe on the 
upstream side of the diversion weir - to divert Low 
flows over to the MWS Linear for treatment. The 
second is the main pipe that receives water once the 
system has exceeded treatment capacity and water 
flows over the weir. 

Flow By Design 
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush . Higher flows simply pass 
by the MWS Linear and into the standard inlet 
downstream. 

End-To-End 
The End-To-End orientation places the pre-treatment 
and discharge chambers on opposite ends of the 
biofiltration chamber therefore minimizing the 
width of the system to 5 ft (outside dimension). This 
orientation is perfect for linear projects and street 
retrofits where existing utilities and sidewalks limit 
the amount of space available for installation. One 
Limitation of this orientation is bypass must be 
external. 

OVERT Low Flow Diversion 

DVERT Trough 

This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the 
Low flows and channels them over to a connecting 
pipe exiting out the wall of the inlet and leading 
to the MWS Linear. The OVERT is perfect for retrofit 
and green street applications that allows the MWS 
Linear to be installed anywhere space is available. 



Performance 
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for TSS, 

heavy metals, nutrients, hydrocarbons and bacteria. Since 2007 the MWS Linear has been field tested on 

numerous sites across the country. With it's advanced pre-treatment chamber and innovative horizontal flow 

biofilter, the system is able to effectively remove pollutants through a combination of physical, chemical, and 

biological filtration processes. With the same biological processes found in natural wetlands, the MWS Linear 

harnesses natures ability to process, transform, and remove even the most harmful pollutants. 

Approvals 
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the most 

prestigious and demanding agencies in the nation, and perhaps the world. 

TSS 

85% 

Total 

Washington State TAPE Approved 
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, 

Enhanced, and Phosphorus treatment at 1 gpm/ft 2 loading rate. The highest performing 

BMP on the market for all main pollutant categories. 

Ortho Dissolved Total 

Phosphorus Phosphorus 
Nitrogen Dissolved Zinc 

Copper 
Total Zinc 

Copper 
Motor Oil 

64% 67% 45% 66% 38% 69% 50% 95% 

DEQ Assignment 
The Virginia Department of Environmental Quality assigned the MWS Linear, the highest 

phosphorus removal rating for manufactured treatment devices to meet the new Virginia 

Stormwater Management Program (VSMP) Technical Criteria . 

Maryland Department Of The Environment Approved 
Granted ESD (Environmental Site Design) status for new construction, redevelopment and 

retrofitting when designed in accordance with the Design Manual. 

MASTEP Evaluation 
The University of Massachusetts at Amherst - Water Resources Research Center, issued a 

technical evaluation report noting removal rates up to 84% TSS, 70% Total Phosphorus, 

68.5% Total Zinc, and more. 

Rhode Island DEM Approved 
Approved as an authorized BMP and noted to achieve the following minimum removal 

efficiencies: 85% TSS, 60% Pathogens, 30% Total Phosphorus, and 30% Total Nitrogen. 
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Flow Based Sizing 
The MWS Linear can be used in stand alone applications 
to meet treatment flow requirements. Since the MWS 
Linear is the only biofiltration system that can accept 
inflow pipes several feet below the surface it can be 
used not only in decentralized design applications but 
also as a large central end-of-the-line application for 
maximum feasibility. 

Treatment Flow Sizing Table 

Model# Dimensions 

MWS-L-4-4 4'x4' 

MWS-L-4-6 4'x 6' 

MWS-L-4-8 4'x 8' 

MWS-L-4-13 4' X 13' 

MWS-L-4-15 4'x 15' 

MWS-L-4-17 4'x 17' 

MWS-L-4-19 4'x 19' 

MWS-L-4-21 4' X 21' 

MWS-L-8-8 8'x 8' 

MWS-L-8- 12 8'x 12' 

MWS-L-8-16 8'x 16' 

Volume Based Sizing 

Wetland Media Treatment Flow 
Surface Area Rate (cfs) 

23 ft 2 0.052 

32 ft 2 0.073 

50 ft 2 0.115 

63 ft 2 0.144 

76 ft 2 0.175 

90 ft 2 0.206 

103 ft 2 0.237 

117ft 2 0.268 

100 ft 2 0.230 

151 ft 2 0.346 

201 ft 2 0.462 

Many states require treatment of a water quality volume and do not offer the option of flow based design. The 

MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume based design 

installed downstream of ponds, detention basins, and underground storage systems. 

Treatment Volume Sizing Table 

Model# 
Treatment Capacity (cu. ft .) Treatment Capacity (cu. ft.) 

@ 24-Hour Drain Down @ 48-Hour Drain Down 

MWS-L-4-4 1140 2280 

MWS-L-4-6 1600 3200 

MWS-L-4-8 2518 5036 

MWS-L-4-13 3131 6261 

MWS-L-4-15 3811 7623 

MWS-L-4-17 4492 8984 

MWS-L-4-19 5172 10345 

MWS-L-4-21 5853 11706 

MWS-L-8-8 5036 10072 

MWS-L-8-12 7554 15109 

MWS-L-8-16 10073 20145 



Installation 
The MWS Linear is simple, easy to install, and has a space efficient design that offers lower excavation and 

installation costs compared to traditional tree-box type systems. The structure of the system resembles pre

cast catch basin or utility vaults and is installed in a similar fashion. 

The system is delivered fully assembled for quick 
installation. Generally, the structure can be unloaded 
and set in place in 15 minutes. Our experienced 
team of field technicians are available to supervise 
installations and provide technical support. 

Maintenance 
Reduce your maintenance costs, man hours, and materials with the MWS Linear. Unlike other biofiltration 

systems that provide no pre-treatment, the MWS Linear is a self-contained treatment train which incorporates 

simple and effective pre-treatment. 

Maintenance requirements for the biofilter itself are almost completely 

eliminated, as the pre-treatment chamber removes and isolates trash, 

sediments, and hydrocarbons. What's left is the simple maintenance of 

an easily accessible pre-treatment chamber that can be cleaned by hand 

or with a standard vac truck. Only periodic replacement of low-cost 

media in the pre-filter cartridges is required for long term operation 

and there is absolutely no need to replace expensive biofiltration media. 

Plant Selection 
Abundant plants, trees, and grasses bring value and an aesthetic benefit to any urban setting, but those in 

the MWS Linear do even more - they increase pollutant removal. What's not seen, but very important, is that 

below grade the stormwater runoff/flow is being subjected to nature's secret weapon: a dynamic physical, 

chemical, and biological process working to break down and remove non-point source pollutants. The flow rate 

is controlled in the MWS Linear, giving the plants more "contact time" so that pollutants are more successfully 

decomposed, volatilized and incorporated into the biomass ofThe MWS 

Linear's micro/macro flora and fauna. 

A wide range of plants are suitable for use in the MWS Linear, but 

selections vary by location and climate. View suitable plants by 

selecting the list relative to your project location's hardy zone. 

Please visit www.ModularWetlands.com/Plants for more information 
and various plant lists. 
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Applicant: 
Applicant's Address: 

Application Documents: 

Modular Wetland Systems, Inc. 
PO. Box 869 
Oceanside, CA 92054 

• Original Application for Conditional Use Level Designation, Modular Wetland System, 
Linear Stormwater Filtration System Modular Wetland Systems, Inc., January 2011 

• Quality Assurance Project Plan: Modular Wetland system- Linear Treatment System 
performance Monitoring Project, draft, January 2011. 

• Revised Application for Conditional Use Level Designation, Modular Wetland System, 
Linear Stormwater Filtration System Modular Wetland Systems, Inc., May 2011 

• Memorandum: Modular Wetland System-Linear GULD Application Supplementa,y Data, 
April 2014 

• Technical Evaluation Report: Modular Wetland System Stormwater Treatment System 
Performance Monitoring, April 2014. 

Applicant's Use Level Request: 

General use level designation as a Basic, Enhanced, and Phosphorns treatment device in 

accordance with Ecology's Guidance for Evaluating Emerging Stonnwater Treatment 

Technologies Technology Assessment Protocol- Ecology (TAPE) Januaiy 2011 Revision. 

Applicant's Performance Claims: 

• The MWS - Linear Modular wetland is capable of removing a minimum of 80-percent 
of TSS from stormwater with influent concentrations between I 00 and 200 mg/1. 



• The MWS - Linear Modular wetland is capable of removing a minimum of 50-percent 
of Total Phosphorns from st01mwater with influent concentrations between 0.1 and 0.5 
mg/1. 

• The MWS -Linear Modular wetland is capable of removing a minimum of 30-percent 
of dissolved Copper from stormwater with influent concentrations between 0.005 and 
0.020 mg/1. 

• The MWS - Linear Modular wetland is capable of removing a minimum of 60-percent 
of dissolved Zinc from stormwater with influent concentrations between 0.02 and 0.30 

mg/1. 

Ecology Recommendations: 

• Modular Wetland Systems, Inc. has shown Ecology, through laboratory and field
testing, that the MWS - Linear Modular Wetland Stonnwater Treatment System filter 

system is capable of attaining Ecology's Basic, Total phosphorus, and Enhanced 
treatment goals. 

Findings of Fact: 

Laboratory Testing 

The MWS-Linear Modular wetland has the: 

• Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a 
quarter-scale model with influent concentrations of 270 mg/L. 

• Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in 
laboratory conditions with influent concentrations of 84.6 mg/Lat a flow rate of 3.0 
gpm per square foot of media. 

• Capability to remove 93 percent of dissolved Copper in a quarter-scale model with 
influent concentrations of 0.757 mg/L. 

• Capability to remove 79 percent of dissolved Copper in laboratory conditions with 
influent concentrations of 0.567 mg/Lat a flow rate of 3.0 gpm per square foot of 
media. 

• Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with 
influent concentrations of 0.95 mg/Lat a flow rate of 3.0 gpm per square foot of media. 

• Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent 
concentrations of 0.75 mg/Lat a flow rate of 3.0 gpm per square foot of media. 

Field Testing 

• Modular Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model 
# MWS-L-4-13) from April 2012 through May 2013, at a transp01iation maintenance 

facility in Portland, Oregon. The manufacturer collected flow-weighted composite 

samples of the system's influent and effluent during 28 separate st01m events. The 
system treated approximately 75 percent of the nmoff from 53.5 inches ofrainfall 

during the monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland 
media) and 3gpm/sq ft. (prefilter). 



• Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339 
mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7) 
averaged 85 percent. For influent concentrations in the range of20-100 mg/L (n=l8), 
the upper 95 percent confidence interval about the mean effluent concentration was 

12.8 mg/L. 

• Total phosphorns removal for 17 events with influent TP concentrations in the range of 
0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent 
confidence limit (LCL95) of the mean total phosphorns reduction was 58 percent. 

• The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for 
dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=l 1). 
The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for 

dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14) 
at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented 

the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93 
percent reduction in influent dissolved copper of 0. 7 57 mg/L ). 

Issues to be addressed by the Company: 

1. Modular Wetland Systems, Inc. should collect maintenance and inspection data for the 

first year on all installations in the Northwest in order to assess standard maintenance 
requirements for various land uses in the region. Modular Wetland Systems, hlc. should 

use these data to establish required maintenance cycles. 

2. Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth 
data for the first year of operation for all installations in the Northwest. Modular 

Wetland Systems, Inc. will use these data to create a con-elation between sediment depth 

and pre-filter clogging. 

Technology Description: 
Download at http://www.modularwetlands.com/ 

Contact Information: 
Applicant: Greg Kent 

Modular Wetland Systems, Inc. 
P.O. Box 869 
Oceanside, CA 92054 
gkent@biocleanen vironmen tal. net 

Applicant website: http:/ /www.modularwetlands.com/ 

Ecology web link: http://www.ecy.wa.gov/programs/wg/stonnwater/newtech/index.html 

Ecology: Douglas C. Howie, P .E. 
Depaitment of Ecology 
Water Quality Program 
(360) 407-6444 
douglas.howie@ecy. wa. gov 



R .. H. ev1s1on 1story 
Date Revision 

June 2011 Original use-level-designation document 

September 2012 Revised dates for TER and expiration 

January 2013 Modified Design Storm Description, added Revision Table, added 
maintenance discussion, modified fo1mat in accordance with Ecology 
standard 

December 2013 Updated name of Applicant 

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced 
treatment 



Compact (high rate) biofiltration BMPs have a media filtration rate greater than 5 in/hr. and a media 
surface area smaller than 3% of contributing area times adjusted runoff factor. Compact 
biofiltration BMPs are typically proprietary BMPs that may qualify as biofiltration. 

A compact biofiltration BMP may satisfy the pollutant control requirements for a OMA onsite in 
some cases. This depends on the characteristics of the OMA .aru!. the performance certification/data 
of the BMP. If the pollutant control requirements for a OMA are met onsite, then the OMA is not 
required to participate in an offsite storm water alternative compliance program to meet its 
pollutant control obligations. 

An applicant using a compact biofiltration BMP to meet the pollutant control requirements onsite 
must complete Section 1 of this form and include it in the PDP SWQMP. A separate form must be 
completed for each OMA. In instances where the City Engineer does not agree with the applicant's 
determination, Section 2 of this form will be com leted b the Ci and returned to the a licant. 

Section 1: Biofiltration Criteria Checklist (A endix F) 
Refer to Part 1 of the Storm Water Standards to complete this section. When separate 
forms/worksheets are referenced below, the applicant must also complete these separate 
forms/worksheets (as applicable) and include in the PDP SWQMP. The criteria numbers below 
corres ond to the criteria numbers in A endix F. 

Criteria 
Criteria 1 and 3: 

Answer 

0 Full Infiltration 
Condition 

Pro ression 
Stop. Compact biofiltration BMP is not allowed. 

What is the infiltration condition of i----------+-----------------------1 
the DMA? 

Refer to Section 5.4.2 and 
Appendix C of the BMP Design 
Manual (Part 1 of Storm Water O 
Standards) for guidance. 

Applicant must complete and 
include the following in the PDP 
SWQMP submittal to support the 
feasibility determination: 

Partial 
Infiltration 
Condition 

Compact biofiltration BMP is only allowed, if the 
target volume retention is met onsite (Refer to 
Table B.5-1 in Appendix B.5). Use Worksheet B.5-
2 in Appendix B.5 to estimate the target volume 
retention (Note: retention in this context means 
reduction). 

If the required volume reduction is achieved 
proceed to Criteria 2. 

• Infiltration 
Condition Letter; or 

If the required volume reduction is not achieved, 
com act biofiltration BMP is not allowed. Sto . 

Feasibility i----------+--~-------------~------1 
Compact biofiltration BMP is allowed if volume 

• Worksheet C.4-1 : Form l-8A 
and Worksheet C.4-2: Form 1-
8B. 

Applicant must complete and 
include all applicable sizing 
worksheets in the SWQMP 
submittal 

0 No Infiltration 
Condition 

1 The City of San Diego I Storm Water Standards 
Form 1-10 I January 2018 Edition 

retention criteria in Table B.5-1 in Appendix B.5 
for the no infiltration condition is met. 
Compliance with this criterion must be 
documented in the PDP SWQMP. 

If the criteria in Table B.5-1 is met proceed to 
Criteria 2. 

If the criteria in Table B.5-1 is not met, compact 
biofiltration BMP is not allowed. Stop. 



Provide basis for Criteria 1 and 3: 

Feasibility Analysis: 

Summarize findings and include either infiltration feasibility condition letter or Worksheet C.4-1: 

Form I-SA and Worksheet C.4-2: Form I-8B in the PDP SWQMP submittal. 

If Partial Infiltration Condition: 

Provide documentation that target volume retention is met (include Worksheet B.5-2 in the PDP 

SWQMP submittal). Worksheet B.5-7 in Appendix B.5 can be used to estimate volume retention 
benefits from landscape areas. 

If No Infiltration Condition: 

Provide documentation that the volume retention performance standard is met (include Worksheet 
B.5-2 in the PDP SWQMP submittal) in the PDP SWQMP submittal. Worksheet B.5-6 in Appendix B.5 
can be used to document that the performance standard is met. 

All applicable Appendix B.5 Worksheets including Worksheets B.5-2 and B.5-6 are included in the 
SWQMP Attachment 1 e which show that the performance standard has been met. 

Criteria 
Criteria 2: 
Is the compact biofiltration BMP 
sized to meet the performance 
standard from the MS4 Permit? 

Answer 

0 Meets Flow 
Refer to Appendix B.5 and based Criteria 
Appendix F.2 of the BMP Design 
Manual (Part 1 of Storm Water 
Standards) for guidance. 

0 Meets Volume 
based Criteria 

O Does not Meet 
either criteria 

2 The City of San Diego I Storm Water Standards 
Form 1-10 I January 2018 Edition 

Pro ression 
Use guidance from Appendix F.2.2 to size the 
compact biofiltration BMP to meet the flow 
based criteria. Include the calculations in the PDP 
SWQMP. 
Use parameters for sizing consistent with 
manufacturer guidelines and conditions of its 
third party certifications (i.e. a BMP certified at a 
loading rate of 1 gpm/sq. ft. cannot be designed 
using a loading rate of 1.5 gpm/sq. ft.) 
Proceed to Criteria 4. 
Provide documentation that the compact 
biofiltration BMP has a total static (i.e. non
routed) storage volume, including pore-spaces 
and pre-filter detention volume (Refer to 
Appendix B.5 for a schematic) of at least 0.75 
times the portion of the DCV not reliably retained 
onsite. 
Proceed to Criteria 4. 
Stop. Compact biofiltration BMP is not allowed. 



Provide basis for Criteria 2: 

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the 
manufacturer guidelines and conditions of its third-party certification (i.e., loading rate, etc., as 
applicable). 
Refer to Attachment 1 e for standard sheet provided by vendor. 

Criteria 
Criteria 4: 

Does the compact biofiltration 
BMP meet the pollutant treatment 
performance standard for the 
projects most significant 
pollutants of concern? 

Refer to Appendix B.6 and 
Appendix F.1 of the BM P Design 
Manual {Part 1 of Storm Water 
Standards) for guidance. 

Provide basis for Criteria 4: 

Answer 

0 Yes, meets the 
TAPE 
certification. 

O Yes, through 
other third-party 
documentation 

0 No 

Pro ression 

Provide documentation that the compact BMP 

has an appropriate TAPE certification for the 
projects most significant pollutants of concern. 

Proceed to Criteria 5. 

Acceptance of third-party documentation is at 

the discretion of the City Engineer. The City 
engineer will consider, {a) the data submitted; {bl 
representativeness of the data submitted; and {c) 

consistency of the BM P performance claims with 
pollutant control objectives in Table F.1-2 and 

Table F.1-1 while making this determination. If a 
compact biofiltration BMP is not accepted, a 
written explanation/ reason will be provided in 

Section 2. 

Proceed to Criteria 5. 

Stop. Compact biofiltration BMP is not allowed. 

Provide documentation that identifies the projects most significant pollutants of concern and TAPE 
certification or other third party documentation that shows that the compact biofiltration BMP 
meets the pollutant treatment performance standard for the projects most significant pollutants of 
concern. 

See Attachment 1 e for Tape Certification and Modular Wetland Calculations, Modular Wetland Brochure, 
Fact Sheet. 

3 The City of San Diego I Storm Water Standards 
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Criteria 5: 
Is the compact biofiltration BMP 

designed to promote appropriate 

biological activity to support and 

maintain treatment process? 

Refer to Appendix F of the BMP 

Design Manual (Part 1 of Storm 

Water Standards) for guidance. 

Provide basis for Criteria 5: 

0 Yes 

0 No 

Provide documentation that the compact 

biofiltration BMP support appropriate biological 

activity. Refer to Appendix F for guidance. 

Proceed to Criteria 6. 

Stop. Compact biofiltration BMP is not allowed. 

Provide documentation that appropriate biological activity is supported by the compact biofiltration 

BMP to maintain treatment process. 
A modular wetland systems will be utilized for pollutant treatment control. The BMP will have plants. Refer 
to the Criteria 5 Checklist from Appendix F and the MWS plant selection included in Attachment 1 e. 

Criteria Answer 
Criteria 6: 
Is the compact biofiltration BMP 

designed with a hydraulic loading O Yes 
rate to prevent erosion, scour and 

channeling within the BMP? 

0 No 

Provide basis for Criteria 6: 

Pro ression 

Provide documentation that the compact 

biofiltration BMP is used in a manner consistent 

with manufacturer guidelines and conditions of 

its third-party certification. 

Proceed to Criteria 7. 

Stop. Compact biofiltration BMP is not allowed. 

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the 
manufacturer guidelines and conditions of its third-party certification (i.e., maximum tributary area, 

maximum inflow velocities, etc., as applicable). 
Per Appendix B of the City BMP Design Manual, a proposed BMP should meet the performance standard 
(per Appendix B.6.2.2) as certified through a third party field scale evaluation. The MWS performance 
standard was conducted by the Washington State Department of Ecology. Their results are provided in the 
TAPE certification. Refer to Attachment 1 e. 

4 The City of San Diego I Storm Water Standards 
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Criteria 7: 
Is the compact biofiltration BMP 

maintenance plan consistent with 

manufacturer guidelines and 

conditions of its third-party 

certification {i.e., maintenance 

activities, frequencies)? 

Provide basis for Criteria 7: 

0 Yes, and the 
compact BMP is 
privately owned, 
operated and 
not in the public 
right of way. 

0 Yes, and the 
BMP is either 
owned or 
operated by the 
City or in the 
public right of 
way. 

0 No 

Submit a maintenance agreement that will also 

include a statement that the BMP will be 

maintained in accordance with manufacturer 

guidelines and conditions of third-party 

certification. 

Stop. The compact biofiltration BMP meets the 

required criteria. 

Approval is at the discretion of the City Engineer. 

The city engineer will consider maintenance 

requirements, cost of maintenance activities, 

relevant previous local experience with 

operation and maintenance of the BMP type, 

ability to continue to operate the system in event 

that the vending company is no longer operating 

as a business or other relevant factors while 

making the determination. 

Stop. Consult the City Engineer for a 

determination. 

Stop. Compact biofiltration BMP is not allowed. 

Include copy of manufacturer guidelines and conditions of third-party certification in the 
maintenance agreement. PDP SWQMP must include a statement that the compact BMP will be 
maintained in accordance with manufacturer guidelines and conditions of third-party certification. 

Refer to Attachment 3A for Maintenance Guidelines for the Modular Wetland System. 

5 The City of San Diego I Storm Water Standards 
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Section 2: Verification (For Cit 
Is the proposed compact BMP accepted by the City O Yes 
Engineer for onsite pollutant control compliance for O No, See explanation below 
the DMA? 

Explanation/reason if the compact BMP is not accepted by the City for onsite pollutant control 
compliance: 

6 The City of San Diego I Storm Water Standards 
Form 1-10 I January 2018 Edition 
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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. 



Attachment 
Sequence 

Attachment 2a 

Attachment 2b 

Attachment 2c 

Attachment 2d 

Attachment 2e 

Indicate which Items are Included: 

Contents 

Hydromodification Management Exhibit 

(Required) 

Management of Critical Coarse 

Sediment Yield Areas (WMM Exhibit is 

required, additional analyses are 
optional) 

See Section 6.2 of the BMP Design 
Manual. 

Geomorphic Assessment of Receiving 

Channels (Optional) 
See Section 6.3.4 of the BMP Design 

Manual. 

Flow Control Facility Design, including 

Structural BMP Drawdown Calculations 

and Overflow Design Summary 

(Required) 
See Chapter 6 and Appendix G of the 

BMP Design Manual 

Vector Control Plan (Required when 

structural BMPs will not drain in 96 

hours) 

Checklist 

~ Included 
See Hydromodification Management 

Exhibit Checklist on the back of this 

Attachment cover sheet. 

~ 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 

D Not performed 

□ Included 

~ Submitted as separate stand-alone 

document 

□ Included 

~ Submitted as separate stand-alone 

document 

□ Included 

~ Not required because BMPs will 

drain in less than 96 hours 



ATTACHMENT 2a 

Hydromodification Exhibit 



Use this checklist to ensure the required information has been included on the Hydromodification 
Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

lg] Underlying hydrologic soil group 
lg] Approximate depth to groundwater 

lg] Existing natural hydro logic features (watercourses, seeps, springs, wetlands) 
lg] Critical coarse sediment yield areas to be protected 
lg] Existing topography 

lg] Existing and proposed site drainage network and connections to drainage offsite 
lg] Proposed grading 
lg] Proposed impervious features 

lg] Proposed design features and surface treatments used to minimize imperviousness 
lg] Point(s) of Compliance (POC) for Hydromodification Management 
lg] Existing and proposed drainage boundary and drainage area to each POC (when necessary, create 

separate exhibits for pre-development and post-project conditions) 
lg] Structural BMPs for hydromodification management (identify location, type of BMP, and size/detail) 
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BMPNOTES: 
1. SITE DESIGN BMPS INCLUDE: 

- MINIMIZATION OF IMPERVIOUS FOOTPRINT 

2. SOURCE CONmOL BMPs FOR PROJECT INCLUDE: 
- INTEGRATED PEST MANAGEMENT PRINCIPLES 
- EFFICIENT LANDSCAPE AND /RR/GA TION DESIGN 
- STORMWATER EDUCATION 
- BUILDING MANAGEMENT PRACTICES (MANAGEMENT OF FIRE SPRINKLER SYSTEM 

DISCHARGES, AIR CONDITIONING CONDENSATE DISCHARGES, AND THE USE OF NON-TOXIC 
ROOFING MATERIALS.) 

3. THE TREATMENT BMPS SELECTED FDR THIS PROJECT ARE THREE LINED 
BIOFIL ffiA TION BASINS AND ONE MODULAR WETLAND UNIT. 

4. PROJECT VI/LL OUTLET TO ADJACENT CREEK AND IS SUBJECT TO HYDROMODIFICA TION 
REQUIREMENTS. 

5. THE NRCS SOIL SURVEY CLASSIFIES THE SITE SOILS AS HYDROLOGIC SOIL GROUP 'D'. 
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DMA ID DMA TYPE 

1 DRAINS TO BMP 

2 DRAINS TO BMP 

3 DRAINS TO BMP 

4 DRAINS TO BMP 

6. GROUNDWATER LEVEL VARIES, BUT WAS NOT ENCOUNTERED WITHIN 20' OF SURFACE NEAR UPPER PORTIONS OF PROJECT. 

7. FOR CRITICAL COARSE SEDIMENT YIELD AREAS SEE SEPARATE EXHIBIT LOCATED IN SVIQMP ATTACHMENT 28. 

8. FOR BMP SUMMARY TABLE SEE BMP SITE MAP LOCATED IN SWQMP ATTACHMENT TA,B. 

LEGEND: 
DRAINAGE MANAGEMENT AREA (DMA) 

SCALE: 1"=40' PREPARED BY: 

JOB I 4308 
' ~ PROJECT DESIGN CONSULTANTS r Planning I Landscape Architecture I Engineering I Su,vey 

CREATED: 09/24/18 

701 B Stroot, Suite 800 

San Diego, CA92101 

619.235.6471 T8I 

619.234.0349 Fax 
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BMP SUMMARY TABLE 

DMA SIZE (AC.) BMP ID BMP FOOTPRINT (SF) BMP TYPE 

1.25 

0.92 

2.25 

1.91 

OR MODEL# 

BMP 1/1 MWS-L-8-12 PROPRIETARY BIOFIL mA TION (BF-3) 

BIO #2 614 BIOFIL ffiA TION BASIN (BF-1) 

BIO #3 1458 BIOFIL mA TION BASIN (BF-1) 

BIO #4 1608 B/OF/LffiATION BASIN (BF-1) 

CITY OF SAN DIEGO 
SEABREEZE 

HYDROMODJFJCA TION MAP 
PROPOSED CONDmONS 



ATTACHMENT 2b 

CCSYA Documentation 



The new City BMP Design Manual provides methodologies for CCSYAs identification and analyses. 

Step 1 : Identify CCSY As 

After examination of Regional Watershed Management Area Analysis PCCSYA maps provided in Appendix 

H.6. of City BMP Design Manual, it is determined that multiple slivers of CCSYAs fall within the Seabreeze 

Senior Living project boundary. 

Step 2: Avoidance of Onsite CCSYAs (Storm Water Manual Appendix H.2) 

Based on Appendix H.6 of City BMP Design Manual (Page H-17), the PCCSYAs may be removed from the 

CCSYA mapping without performing GLU analysis if the areas are under 10% slope or are paved. 

As shown on the CCSYA exhibit, several slivers of CCSYA areas are part of the existing Farms Equestrian 

Center with flat conditions. These areas are going to be removed from the CCSYA mapping because of the 

existing flat slopes with the pre-project conditions. 

Step 3: Bypass Onsite and Upstream CCSY As (Storm Water Manual Appendix H.3) 

Bypass CCSYAs from Hills/opes 

The hillslope sediments have been conveyed through proposed hardened brow ditch to downstream waters 

with the condition of: 

• Peak velocity from the discrete 2-year, 24-hour runoff event is greater than 3fps. Minimum slope to 

maintain 3fps is 0.5% based on Manual Table (City BMP Manual, Appendix H Page H-7), which is 

met on project site. 

• The brow ditches conveying CCSYA sediment runoff are not routed through basins or any other 

restricted outlets that will trap sediment on project site. 

Thus the onsite hillside areas are excluded from WMM CCSYAs since these areas have been effectively 

bypassed through the project site. 

De Minimis Upstream CCSYA 

Several small slivers of CCSYAs on project site are determined as De Minimis CCSYAs as shown on the 

CCSYA exhibit. To show that they can be excluded they must be in compliance with section H.3.3 of the 

Storm Water Manual: 

• De minimis upstream CCSYA is not disturbed through the proposed project activities. 

Due to their small size the de minimis CCSYAs it would not be practicable to bypass them to the 

downstream waters. In addition, the CCSYAs are unlikely to make an impact on the downstream waters 

due to their negligible size. 

• De minimis upstream CCSYA is not part of an upstream drainage contributing more than 0.31 total 

acres to the project site. 

As shown on the CCSYA exhibit, all of the de minimis CCSYAs are less than 0.31 acres. Note that although 

section H.3.3 identifies this de minimus threshold as applicable to Upstream PCCSYAs, it is determined 



that the same criteria could be applied to onsite PCCSYAs because the threshold is based on limiting flow 

energy required to initiate sediment movement. If the flow energy (due to the existing condition drainage 

area to the PCCSYA) is not enough to be an existing source of bed sediment yield, the PCCSYAs can be 

omitted from consideration. Thus these areas should be excluded from the CCSYAs. 

• Multiple de minimis upstream CCSYAs cannot be adjacent to each other and hydraulically 

connected. 

Flow arrows on the CCSYA exhibit show that while some de minimis CCSYAs may be adjacent to each 

other, none of them are hydraulically connected. 

• The SWQMP must document the reason why each de minimis upstream CCSYA could not be 

bypassed to the downstream waters of the state. 

Because of the small size of the de minimis CCSYAs on the project, it would not be practical to bypass 

every CCSYA because there is a neglible impact on suspension in the downstream waters. 

Step 4: No Net Impact (Storm Water Manual Appendix H.4) 

All onsite CCSYAs are bypassed, PCCSYAs are remapped and removed, and onsite de minimis CCSYAs 

are excluded due to size. Therefore, a "No Net Impact" analysis is not required. 

Downstream System Sensitivity(Storm Water Manual Appendix H.7) 

Because all onsite PCCYSAs will be remapped because they lie on existing flat areas, Appendix H.7 does 

not apply to the project. 

Conclusions: 

The project complies with CCSYA requirements by remapping and bypassing upstream hillslope CCSYAs. 
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ATTACHMENT 3 

STRUCTURAL BMP MAINTENANCE 

INFORMATION 

This is the cover sheet for Attachment 3. 



Indicate which Items are Included behind this cover sheet: 

Attachment Contents Checklist 
Sequence 

Attachment 3a Structural BMP Maintenance Thresholds □ Included 
and Actions (Required) 

See Structural BMP Maintenance 
Information Checklist. 

Attachment 3b Draft Maintenance Agreement (when □ Included 
applicable) □ Not Applicable 



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) 

□ When applicable, frequency of bioretention soil media replacement 

□ 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 must include a Storm 

Water Management and Discharge Control Maintenance Agreement (Form DS-3247). The following 

information must be included in the exhibits attached to the maintenance agreement: 

□ Vicinity map 

□ Site design BMPs for which DCV reduction is claimed for meeting the pollutant control 

obligations. 

□ BMP and HMP location and dimensions 

□ BMP and HMP specifications/cross section/model 

□ Maintenance recommendations and frequency 

□ LID features such as (permeable paver and LS location, dim, SF). 



Attachment 3A: Structural BMP Maintenance Information Checklist 

BMP Type: Biofiltration (Lined) 

Inspection. Perform inspections monthly (or as needed) of the basins for sediment/trash accumulation, 
inlet and outlet structures, vegetation health, basin erosion and standing water in basins. 

Inspection Items Typical Maintenance Maintenance Actions 
lndicator(s) 

Mulch Insufficient cover or Remove and replace with fresh mulch every 3 
patchy in appearance. months, or as needed. 
Areas of bare earth are 

exposed, or mulch layer is 
less than 3 inches in 

depth. 
Trash and Debris Trash and debris Remove and dispose of properly. 

accumulated in area. 
Sedimentation Accumulation of Remove and properly dispose of accumulated 

sediment. (Overflow inlets materials, without damage to the vegetation. 
should be at least 6 inches Maintain integrity of side slopes. 

above bottom of basin). 
Vegetation Poor vegetation Re-seed, re-plant, or re-establish vegetation per 

establishment original plans. Maintain vegetation health. 
Overgrown vegetation Mow or trim as appropriate. 

Presence of weeds Remove weeds. 
Erosion Erosion due to Inspect soil and repair/re-seed/re-plant eroded 

concentrated irrigation areas after big storm events or as needed 
flow or storm water flow Repair energy dissipation (riprap or splash block). 

Inlet and outlet Check for clogging. Clear obstructions. 
structures 

Standing water Inspect perforated Make appropriate corrective measures such as 
(beyond 96 hours underdrain pipe using adjusting irrigation system, removing obstructions of 
after a rain event) cleanout riser and inspect debris or invasive vegetation, unclogging perforated 

downstream connection underdrain, 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. 



THE CITY OF SAN DIEGO 
RECORDING REQUESTED BY: 

THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

Click or tap here to enter text. 
Click or tap here to enter text. 
Click or tap here to enter text. (THIS SPACE IS FOR THE RECORDER'S USE ONLY) 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

APPROVAL NUMBER: ASSESSOR'S PARCEL NUMBER: PROJECT NUMBER: 
Click or tap here to enter text. Click or tap here to enter text. Click or tap here to enter text. 

This agreement is made by and between the City of San Diego, a municipal corporation [City] and Click or tap 
here to enter text. 

the owner or duly authorized representative of the owner [Property Owner] of property located at: 
Click or tap here to enter text. 

( PROPERTY ADDRESS) 

and more particularly described as: Click or tap here to enter text. 

(LEGAL DESCRIPTION OF PROPERTY) 

in the City of San Diego, County of San Diego, State of California. 

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, 
Chapter 14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards to enter into a 
Storm Water Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the 
installation and maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water 
BM P's] prior to the issuance of construction permits. The Maintenance Agreement is intended to ensure the 
establishment and maintenance of Permanent Storm Water BM P's onsite, as described in the attached 
exhibit(s), the project's Storm Water Quality Management Plan [SWQMP] and Grading and/or Improvement 
Plan Drawing No(s), or Building Plan Project No(s): Click or tap hereto enter text. 
Property Owner wishes to obtain a building or engineering permit according to the Grading and/or 
Improvement Plan Drawing No(s) or Building Plan Project No(s): Click or tap here to enter text. 

Continued on Pa e 2 



Page 2 of 2 I City of San Diego • Development Services Department • Storm Water Requirements Applicability Checklist 

NOW, THEREFORE, the parties agree as follows: 

1. Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure 
[OMP] for Permanent Storm Water BMP's, satisfactory to the City, according to the attached exhibit(s), 
consistent with the Grading and/ or Improvement Plan Drawing No(s), or Building Plan Project No(s):Click or 
tap here to enter text.. 

2. Property Owner shall install, maintain and repair or replace all Permanent Storm Water BMP's within their 
property, according to the OMP guidelines as described in the attached exhibit(s), the project's WQTR and 
Grading and/ or Improvement Plan Drawing No(s), or Building Plan Project No(s)Click or tap here to enter 
text .. 

3. Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall 
be made available to the City for inspection upon request at any time. 

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, 
and shall run with the land. 

Executed by the City of San Diego and by Property Owner in San Diego, California. 

{Owner Signature) 

Click or tap here to enter text. 

{Print Name and Title) 

Click or tap here to enter text. 

(Company/Organization Name) 

Click or tap to enter a date. 

(Date) 

See Attached Exhibits(s):Click or tap here to enter text. 

THE CITY OF SAN DIEGO 

APPROVED: 

{City Control engineer Signature 

(Print Name) 

(Date) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDMENTS PER CIVIL CODE SEC. 1180 ET.SEQ 
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Maintenance Guidelines for 
Modular Wetland System - Linear 

Maintenance Summary 

~ 
MODULAR 

WETLANDS 

o Remove Trash from Screening Device - average maintenance interval is 6 to 12 months. 

• (5 minute average service time). 

o Remove Sediment from Separation Chamber - average maintenance interval is 12 to 24 months. 

• ( 10 minute average service time). 

o Replace Cartridge Filter Media - average maintenance interval 12 to 24 months. 

• ( 10-15 minute per cartridge average service time). 

o Replace Drain Down Filter Media - average maintenance interval is 12 to 24 months. 

• (5 minute average service time). 

o Trim Vegetation - average maintenance interval is 6 to 12 months. 

• ( Service time varies). 

System Diagram 

Inflow Pipe 

(optional) 

Access to screening device, separation 

chamber and cartridge filter 

Biofiltration Chamber 

www.modularwetlands.com 

Discharge 

Chamber 

Access to drain 

down filter 
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MODULAR 

WETLANDS 
Maintenance Procedures 

Screening Device 

1. Remove grate or manhole cover to gain access to the screening device in the Pre
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry. 

2. Remove all pollutants collected by the screening device. Removal can be done 
manually or with the use of a vacuum truck. The hose of the vacuum truck will not 
damage the screening device. 

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

Separation Chamber 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber. 

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters. 

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 

Cartridge Filters 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters. 

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place. 
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants. 
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase. 
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed. 

Drain Down Filter 

1. Remove hatch or manhole cover over discharge chamber and enter chamber. 
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place. 
3. Exit chamber and replace hatch or manhole cover. 

www.modularwetlands.com 
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MODULAR 

WETLANDS 
Maintenance Notes 

1. Following maintenance and/or inspection, it is recommended the maintenance 
operator prepare a maintenance/inspection record. The record should include any 
maintenance activities performed, amount and description of debris collected, and 
condition of the system and its various filter mechanisms. 

2. The owner should keep maintenance/inspection record(s) for a minimum of five 
years from the date of maintenance. These records should be made available to 
the governing municipality for inspection upon request at any time. 

3. Transport all debris, trash, organics and sediments to approved facility for disposal 
in accordance with local and state requirements. 

4. Entry into chambers may require confined space training based on state and local 
regulations. 

5. No fertilizer shall be used in the Biofiltration Chamber. 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 
architect. Amount of irrigation required is dependent on plant species. Some plants 
may require irrigation. 

www.modularwetlands.com 



Maintenance Procedure Illustration 

Screening Device 

The screening device is located directly 
under the manhole or grate over the 
Pre-Treatment Chamber. It's mounted 
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck. 

Separation Chamber 

The separation chamber is located 
directly beneath the screening device. 
It can be quickly cleaned using a 
vacuum truck or by hand. A pressure 
washer is useful to assist in the 
cleaning process. 

www.modularwetlands.com 
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Cartridge Filters 

The cartridge filters are located in the 
Pre-Treatment chamber connected to 
the wall adjacent to the biofiltration 
chamber. The cartridges have 
removable tops to access the 
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand 
or a vacuum truck. 

Drain Down Filter 

The drain down filter is located in the 
Discharge Chamber. The drain filte r 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with 
new block. 

www .modularwet la nds.com 

~ 
MODULAR 

WETLANDS 



Trim Vegetation 

Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall 
be used on the plants . Irrigation 
per the recommendation of the 
manufacturer and or landscape 
architect. Different types of vegetation 
requires different amounts of 
irrigation. 

www.modularwetlands.com 
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Inspection Form 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. lnfo@modularwetlands.com 

www.modularwetlands.com 

MODULAP. 

WETLANDS 



Inspection Report 
Modular Wetlands System 

lk_ 
MODUf.AA. 

WETLANDS 

Project Name 

ProjectAddress ---------------------------------~----------
(city) (Zip Code) 

Owner/ Management Company ____________________________________ _ 

Contact Phone ( -----------------------
Inspector Name ____________________ _ Date Time AM/PM -------
Type of Inspection D Routine D FollowUp D Complaint D Storm Storm Event in Last 72-hours? D No D Yes 

Weather Condition Additional Notes 

Inspection Checklist 

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.): 

Structural Integrity: Yes No Comments 

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure? 
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure? 

Does the MWS unit show signs of structural deterioration (cracks in the wall, damage to frame)? 

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly? 

Working Condition: 

Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging th, 
unit? 

Is there standing water in inappropriate areas after a dry period? 

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system? 

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter? If yes I Depth: 

specify which one in the comments section. Note depth of accumulation in in pre-treatment chamber. 
Chamber: 

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber? 

Any signs of improper functioning in the discharge chamber? Note issues in comments section. 

Other Inspection Items: 

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)? 

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below. 

Is there a septic or foul odor coming from inside the system? 

Waste: Yes No Recommended Maintenance Plant Information 

Sediment/ Silt/ Clay No Cleaning Needed 
Damaae to Plants 

Trash / Bags/ Bottles Schedule Maintenance as Planned 
Plant Replacement 

Green Waste / Leaves / Foliage Needs Immediate Maintenance 
Plant Trimmina 

Additional Notes: 

2972 San Luis Rey Road, Oceanside, CA 92058 P (760) 433-7640 F (760) 433-3176 



Maintenance Report 

Modular Wetland System, Inc. 
P .. 760.433-7640 
F. 760-433-3176 

E. I nfo@modularwetlands .. com 

www.modularwetlands.com 
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Cleaning and Maintenance Report 
Modular Wetlands System 

Project Name ---------------------------------------

Project Address ---------------------------------------
(city) {Zip Code) 

Owner I Management Company----------------------------------

Contact Phone ( ---------------------
Date Time 

jk_ 
MODULAR 

WETLANDS 

AM/PM Inspector Name __________________ _ 
------

Type of Inspection D Routine D FollowUp D Complaint Dstorm Storm Event in Last 72-hours? D No D Yes 

Weather Condition Additional Notes 

Condition of Media Operational Per 
Site GPS Coordinates Manufacturer / Trash Foliage Sediment Total Debris 25/50/75/100 Manufactures' 

Map# of Insert Description / Sizing Accumulation Accumulation Accumulation Accumulation (will be changed Specifications 
@75%) (If not, why?) 

Lat: MWS 
Catch Basins 

LonQ: 

MWS 
Sedimentation 

Basin 

Media Filter 
Condition 

Plant Condition 

Drain Down Media 
Condition 

Discharge Chamber 
Condition 

Drain Down Pipe 
Condition 

Inlet and Outlet 
Pipe Condition 

Comments: 

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176 





ATTACHMENT 4 

COPY OF PLAN SHEETS SHOWING PERMANENT 

STORM WATER BMPS 

This is the cover sheet for Attachment 4. 



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 1-6 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. Braucher photocopies are not allowed. 
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SEABREEZE SENIOR LIVING 
LAND USE PLAN NO. 2123271, EASEMENT VACATION NO. 2123272, CONDITIONAL USE PERMIT NO. 2123276 AND SITE DEVELOPMENT PERMIT NO. 2123277 

SLOPE 
PER PLAN 

FG PER 
PLAN 

6" PONDING 
DEPTH 

IMPERMEABLE 
LINER 

ELEV=246.0 

ELEV. 245.2 

1.5" ORIFICE (SEE DETAIL HEREON) 

SLOPE 
PER PLAN 

6" PONDING 
DEPTH 

IMPERMEABLE 
LINER 

ELEV=2460 

~1'' 

/" ORIFICE (SEE DETAIL HEREON) 

0 

G-1 RISER 

SOLID !PE RISER 
OBSERVA T/ON WELL 
Vi/ REMOVABLE 
WATERTIGHT CAP 

~-

BASIN BOT=244.8 

8" SOLID 
. PVC RISER 

2470 FG 
PER PLAN 

78" THK. BIOFIL TRA TION 
SOIL MEDIA 

J" THK. WASHED SAND 
J" THK. CHOKING STONE 

8" PVC SCH 40 
PERFORATED 
UNDERDRAIN 

BIOFIL TRA TION BASIN #2 

G-1 RISER 

SOLID PIPE RISER 
OBSERVATION WELL 
W/ REMOVABLE 
WATERTIGHT CAP 

248.0 FG 
PER PLAN 

SLOPE 

NOT TO SCAL£ 

PER PLAN 

MULCH 

18" THK. BIOFIL TRA TION 
SOIL MEDIA 

1 3" THK. WASHED SAND 
3" THK. CHOKING STONE 

12" THK. GRAVEL 

8" PVC SCH 40 
PERFORATED 
UNOERDRAIN 

SLOPE 
PER PLAN 

FG PER 
PLAN 

6" PONDING 
DEPTH 

[LEV=246.0 

ELEV. 245.0 o 

_¢2" o 

1.5" ORIFICE (SEE DETAIL HEREON) 

G-1 RISER 

SOLID PIPE RISER 
OBSERVA TION WELL 
W/ REMOVABLE 
VIA TERTIGHT CAP 

__ . ,' / '_, 

. BASIN BOT.=243.0 

8" SOLID 
PVC RISER 

48. FG 
PER PLAN 

SLOPE 
PER PLAN 

18" THK. BIOFIL TRA TION 
SOIL MEDIA 

1 J" THK. WASHED SAND 
J" THK. CHOKING STONE 

12" THK. GRAVEL 

8" PVC SCH 40 
PERFORATED 
UNDERDRAIN 

BIOFIL TRA TION BASIN fl:3 BIOFIL TRA TION BASIN #4 
NOT TO SCALE 

NOTE: 
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2017 BMP OESIGN MANUAL GUIDELINES. SPECIFICATIONS MUST 8£ PROVIDED BY THE 
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brick. 
1266 66th street, suite 1 
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510.516.0167 
www.brick~inc.com 
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seabreeze farms senior living 

PROJECT DESIGN CONSULTANTS 
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ATTACHMENT 5 

DRAINAGE REPORT 

Attach project's drainage report. Refer to Drainage Design Manual to determine the reporting 

requirements. 
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ATTACHMENT 6 

GEOTECHNICAL AND GROUNDWATER 

INFILTRATION FEASIBILITY CONDITION LETTER 

Project Geotechnical Infiltration Feasibility Condition Letter with Addendum is included in this section 



INFILTRATION FEASIBILITY 
CONDITION LETTER 

CARMEL VALLEY ASSISTED LIVING 
5720 OLD CARMEL VALLEY ROAD 

SAN DIEGO, CALIFORNIA 

PREPARED FOR 

SRM CARMEL VALLEY, LP 
SPOKANE, WASHINGTON 

SEPTEMBER 18, 2018 
PROJECT NO. G2242-42-01 



GEOCON 
INCORPORATED 

GEOTECHNICAL ■ 

Project No. G2242-42-0l 
September 18, 2018 

SRM Carmel Valley, LP 
111 North Post, Suite 200 
Spokane, Washington 99201 

Attention: Mr. Eric Kimmelshue 

Subject: INFILTRATION FEASIBILITY CONDITION LETTER 
CARMEL VALLEY ASSISTED LIVING 
5720 OLD CARMEL VALLEY ROAD 
SAN DIEGO, CALIFORNIA 

References: 1. Geotechnical Investigation, Carmel Valley Assisted Living, 5720 Old Carmel Valley 
Road, San Diego, California, prepared by Geocon Incorporated, dated February 23, 
2018 (Project No. G2242-42-01). 

2. Drainage Management Area and BMP Site Map, Exhibit B, Seabreeze Senior 
Living, prepared by Project Design Consultants, plot date September 17, 2018. 

Dear Mr. Kimmelshue: 

In accordance with the request of Project Design Consultants, we have prepared this report regarding 

storm water management for the subject project. Previous recommendations specific to storm water 

management, as well as a summary of expected soil conditions, is provided in the Reference 1. We are 

recommending the site be classified as a "No Infiltration" condition. 

SITE AND PROJECT DESCRIPTION 

The property consists existing barns; dressage and jumping arenas; a club house; and a single-family 

residence. Other wood-framed structures also exist on the property along with private/public utilities 

and an unpaved driveway. The site is bordered to the north by Cathedral Catholic High School, to the 

east and south by the Seabreeze residential development, and to the west by a canyon and residential 

homes. Existing grade slopes from north to south with elevation varying from approximately 293 feet 

Mean Sea Level (MSL) at the north end to approximately 242 feet MSL at the south end. 

We understand the project will consist of constructing a two-story, 118-unit, senior-living complex 

and 5, single-story, duplex casitas. A paved driveway, access roads, parking stalls, site walls, and 

associated utilities will also be constructed. Four storm water basins are also planned as well as a 

retaining wall. Grading will result in cuts and fills of approximately 5 feet or less. 
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PREVIOUS SITE DEVELOPMENT 

The site was previously graded in 2000 to 2001 during grading of the Seabreeze Farms residential 

subdivision located east of the site. Grading consisted of placing approximately 3 to 30 feet of fill to 

construct the existing equestrian center. Fill slopes were constructed along the western side of the site 

to heights ranging from approximately 5 feet to 50 feet. A 16-foot-high cut slope was constructed on 

the east side of the site. 

PREVIOUS GEOTECHNICAL STUDIES 

We prepared a geotechnical investigation in February 2018 (see Reference 1). Recommendations for 

storm water management were included in Appendix C of the report. This information was provided 

as part of the discretionary review process. The site is underlain by previously placed fill overlying the 

Torrey Standstone formation. The fill was placed during previous site development and generally 

consists of clayey sand, sandy clay and sandy silt. The fill possesses a "medium" expansion potential. 

The Torrey Sandstone consists primarily of dense, silty, fine- to medium-grained sandstone. A 

Geologic Map is provided on Figure 1 and shows the locations of borings, trench logs, and infiltration 

test locations. 

HYDROLOGIC SOIL GROUP 

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 

provides general information regarding soil conditions for areas within the United States. The USDA 

website also provides the Hydrologic Soil Group. Table 1 presents the descriptions of the hydrologic 

soil groups. 

TABLE 1 
HYDROLOGIC SOIL GROUP DEFINITIONS 

Soil Group Soil Group Definition 

Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
A mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a 

high rate of water transmission. 

Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 

B 
moderately deep or deep, moderately well drained or well drained soils that have moderately 
fine texture to moderately coarse texture. These soils have a moderate rate of water 
transmission. 

Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a 
C layer that impedes the downward movement of water or soils of moderately fine texture or fine 

texture. These soils have a slow rate of water transmission. 

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 

D 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, 
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over 
nearly impervious material. These soils have a very slow rate of water transmission. 
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The property is underlain by man-made previously placed fill and should be classified as Soil 

Group D. Table 2 presents the information from the USDA website for the subject property. 

TABLE2 
USDA WEB SOIL SURVEY - HYDROLOGIC SOIL GROUP 

Map Unit Approximate Hydrologic ksAT of Most 
Map Unit Name Percentage Limiting Layer Symbol of Property Soil Group (inches/ hour) 

Las Flores loamy fine sand, 
LeC2 34.5 D 0.00-0.06 5 to 9 percent slopes, eroded 

Loamy alluvial land-Huerohuero complex, LvF3 65.5 D 0.00-0.06 9 to 50 percent slopes, severely eroded 

GROUNDWATER ELEVATIONS 

Groundwater was not encountered in our field exploration. Ground water is expected to be at depths 

greater than 50 feet below the property. 

INFILTRATION RATES 

We performed 4 field-saturated, hydraulic conductivity tests at the site using a Soil Moisture Corp 

Aardvark Permeameter at the locations presented on the Geologic Map, Figure 2. All of the borings 

were drilled with a truck-mounted drill rig equipped with 8-inch diameter augers. Table 3 presents the 

results of the saturated hydraulic conductivity testing. 

We used the guidelines presented in the Riverside County Low Impact Development BMP Design 

Handbook which references the United States Bureau of Reclamation Well Permeameter Test Method 

(USBR 7300-89). Based on this widely accepted guideline, the saturated hydraulic conductivity (Ksat) 

is equal to the infiltration rate. Therefore, the Ksat value determined from the Aardvark Pe1meameter 

test is the unfactored infiltration rate. The Ksat (infiltration rate) equation provided in the Riverside 

County Handbook was used to compute the unfactored infiltration rate. 

TABLE3 
UNFACTORED, FIELD-SATURATED, INFILTRATION TEST RESULTS 

USING THE SOILMOISTURE CORP AARDVARK PERMEAMETER 

Test No. Depth (inches) Surficial Soil or Field Infiltration Factored* Field 
Geologic Unit Rate, I (in/hr) Infiltration Rate, I (in/hr) 

A-1 61.5 Tt 0.019 0.0095 

A-2 71 Qcf 0.131 0.0665 

A-3 131 Tt 0.015 0.0075 

A-4 127 Tt 0.031 0.0155 

*Factor of Safety of 2.0 for feasibility determination. 
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STORM WATER DESIGN NARRATIVE 

We evaluated the site for areas of potential infiltration. The entire site is underlain by compacted fill 

placed during previous grading overlying dense Torrey Sandstone formational soils. Based on 

infiltration testing and our experience in the area, the compacted fill and Torrey Sandstone soils do not 

exhibit infiltration rates high enough to support infiltration. In addition, the compacted fill exhibits a 

potential for expansion. Infiltrating into the compacted fill will cause soil movement and potential 

distress to structural improvements. Infiltrating into the compacted fill or Torrey Sandstone Formation 

is not recommended. 

The western perimeter of the site consists of an approximate 65-foot-high slope with the upper 

approximate 12 to 30 feet comprised of compacted fill. The lower portions of the slope consist of the 

Torrey Sandstone Formation. Approximately 3 to 30 feet fill was placed during original grading to 

construct the existing equestrian center. Infiltration should not be allowed in areas underlain by greater 

than 5 feet of fill or within 50 feet of existing slopes. In our opinion, there are no areas on the site that 

will support full or partial infiltration considering the infiltration rate of the existing soil conditions, 

locations of existing and proposed buildings and improvements, and the presence of large slopes that 

support the existing property. 

Below is information provided by the civil engineer (Project Design Consultants) regarding design 

discussions and final BMPs location determination. 

On-site BMPs were designed at low points in the topography and near proposed paved 

areas so as to capture as much of the onsite flow as possible. Additionally, BMPs were 

located near the existing storm drain system because the proposed storm drain must tie into 

the existing system. The onsite BMPs were located such that the area was used as efficiently 

as possible. 

Results of infiltration testing pe1formed at different locations throughout the site showed 

that infiltration would be less than 0. 05 in/hr. Because of this, the no-infiltration condition 

was proven to be the best option for BMP design on the project and there were no 

opportunities onsite to locate BMPs for either fitll or partial infiltration. 

Site design BMPs including impervious area dispersion and limiting impervious area were 

included in the overall design to increase evapotranspiration. 
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Below is a summary of each BMP and existing site conditions that prevent full or partial infiltration. 

BMP #1 - Modular Wetland Unit 

BMP #1 is located at the north end of the property and when constructed should be underlain by native 

Torrey Sandstone Formation. We understand the BMP will be a modular wetland unit. 

Infiltration test A-1 is located near the DMA area. Test results indicate a factored infiltration rate of 

0.0095 in/hr. This value is below the minimum 0.05 in/hr required for partial infiltration. It is our 

opinion infiltration within the DMA #1 area is not feasible due to the low infiltration rate of the soil. 

DMA #1 area should be considered as a "No Infiltration" condition. 

Biofiltration Basin #2 

Biofiltration Basin #2 is located in the northwest portion of the property and is underlain by previous 

placed compacted fill. Based on the closest boring, the fill is expected to be approximately 8 to 10 feet 

deep below the bottom of the basin. The detention basin is located approximately 10 feet from a 

proposed building. Infiltration test A-2 is located within the biofiltration basin. Test results indicate a 

factored infiltration rate of 0.0665 in/hr. 

It is our opinion infiltration at Biofiltration Basin #2 is not feasible due to the presence of compacted 

fill. Infiltrating into the compacted fill could cause settlement and distress to the adjacent building and 

site improvements. Biofiltration Basin #2 should be considered as a "No Infiltration" condition. 

Biofiltration Basin #3 

Biofiltration Basin #3 is located on the west side of the property and when constructed should be 

underlain by native Torrey Sandstone Formation within the northern half and previously placed 

compacted fill in the southern half. The fill depth is expected to be up to 8 feet in depth. 

Infiltration test A-3 is located within the biofiltration basin and was performed in the Torrey 

Sandstone Formation. Test results indicate a factored infiltration rate of 0.0075 in/hr. This value is 

below the minimum 0.05 in/hr required for partial infiltration. It is our opinion infiltration at 

Biofiltration Basin #3 is not feasible due to the low infiltration rate of the presence of compacted fill. 

Biofiltration Basin #3 should be considered as a "No Infiltration" condition. 

Biofiltration Basin #4 

Biofiltration Basin #4 is located in the southwest portion of the property and when constructed should 

be underlain by native Torrey Sandstone Formation or compacted fill that is less than 5 feet thick. 

Infiltration test A-4 is located within the biofiltration basin. Test results indicate a factored infiltration 
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rate of 0.016 in/hr. This value is below the minimum 0.05 in/hr required for partial infiltration. It is our 

opinion infiltration at Biofiltration Basin #4 is not feasible due to the low infiltration rate of the soil. 

Biofiltration Basin #4 should be considered as a "No Infiltration" condition. 

GEOLOGIC MAP AND DMA EXHIBIT 

We have appended to this report a copy of the geologic map showing the locations of borings, 

trenches, and infiltration tests, slopes, and the locations of utilities, existing and proposed structures 

and improvements. We have also appended a copy of the DMA map, Reference 2. 

STORM WATER MANAGEMENT DEVICES 

We recommended liners and subdrains within each BMP basin. The liner should be impermeable (e.g. 

High-density polyethylene, HDPE, with a thickness of about 30 mil or equivalent Polyvinyl Chloride, 

PVC). The subdrain should be perforated within the liner area, installed at the base and above the 

liner, be at least 3 inches in diameter and consist of Schedule 40 PVC pipe. The subdrains outside of 
the liner should consist of solid pipe. The penetration of the liners at the subdrains should be properly 

waterproofed. The subdrains should be connected to a proper outlet. The devices should also be 

installed in accordance with the manufacturer's recommendations. 

CONCLUSIONS AND RECOMMENDATIONS 

Our results indicate the site has very slow infiltration characteristics due to the dense nature of the 

Torrey Sandstone Formation. Additionally, the site is underlain by compacted fill ranging from depth 

of approximately 3 feet to 30 feet. Large slopes have been constructed during previous grading along 

the west and east sides of the property. Because of the slow infiltration characteristics and the presence 

of compacted fill, full and partial infiltration is infeasible on this site. 

In our professional opinion and based on our site-specific investigation, there are no areas of the site 

where any amount of stonn water infiltration is feasible. The infiltration rates are too low and/or there 

is an un-mitigatable risk of lateral flow to adjacent slopes, rights-of-way, utility trenches, and 

buildings, as well as a potential for settlement within compacted fills. 
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If you have any questions regarding this letter, or if we may be of further service, please contact the 

undersigned at your convenience. 

Very truly yours, 

GEOCON INCORPORATED 

' 
~-~ 

~y 'c: Mikesell 
GE2533 

RCM:dmc 

(e-mail) 
(2/del) 

Addressee 
Project Design Consultants 
Attention: Ms. Chalisa Pack 
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GEOCON 
INCORPORATED 

GEOTECHNICAL ■ ENVIRONMENTAL ■ MA 

Project No. G2242-42-01 
September 24, 2018 

SRM Carmel Valley, LP 
111 North Post, Suite 200 
Spokane, Washington 99201 

Attention: Mr. Eric Kimmelshue 

Subject: ADDENDUM TO GEOTECHNICAL INVESTIGATION 
CARMEL VALLEY ASSISTED LIVING 
5720 OLD CARMEL VALLEY ROAD 
SAN DIEGO, CALIFORNIA 

References: 1. Geotechnicallnvestigation, Carmel Valley Assisted Living, 5720 Old Carmel Valley 
Road, San Diego, California, prepared by Geocon Incorporated, dated February 23, 
2018 (Project No. G2242-42-01). 

2. Infiltration Feasibility Condition Letter, Carmel Valley Assisted Living, 5720 Old 
Carmel Valley Road, San Diego, California, prepared by Geocon Incorporated, 
dated September 18, 2018 (Project No. G2242-42-01). 

Dear Mr. Kimmelshue: 

In accordance·with the request of Project Design Consultants, we have prepared this addendum report 
to provide updated C.4-1 forms for storm water management for the project. The formsare appended. 

If you have any questions regarding this· letter, or if we may be of further· service, please contact the 
undersigned at your convenience. · 

Very truly yours, 

GEOCON INCORPORATED 

' 
·~.~ 

~yt. Mikesell 
GE2533 

RCM:dmc 

Attachments: Worksheet C.4-1 (2) 

(e-mail) 
(e-mail) 

Addressee 
Project Design Consultants 
Attention: Ms. Chalisa Pack 

69e0 Flanders Drive ■ Sen Diego;Califomia 9212V2974 ■ Telephone 858.558.690() ■ fox 858.558.6159 



1A 

1B 

lC 

1D 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data 11? 

□Yes; the OMA may feasibly support full infiltration. Answer "Yes11 to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

□No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

Ill No; the mapped soil types are C, D, or "urban/unclassified" and is corroborated by 
available site soil data. Answer "No 11 to Criteria 1 Result. 

□No; the mapped soil types are C, D, or "urban/unclassified" but is not corroborated by 
available site soil data (continue to Step lB). 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
□Yes; Continue to Step 1c. 

□ No; Skip to Step 1D. 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
□Yes; the OMA may feasibly support full infiltration. Answer "Yes11 to Criteria 1 Result. 

□ No; full infiltration is not required. Answer "No11 to Criteria 1 Result. 

Inflltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 
□Yes; continue to Step 1E. 
□ No; select an appropriate infiltration testing method. 

Note that it is not required to investigate each and every criterion in the worksheet, a single "no 11 

answer in Part 11 Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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lE 

IF 

1G 

Criteria 1 
Result 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 
□Yes; continue to Step 1F. 
□ No; conduct appropriate number of tests. 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form l-9). 
□Yes; continue to Step 1G. 
□ No; select appropriate factor of safety. 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 
□Yes; answer "Yes» to Criteria 1 Result. 
□No; answer "No» to Criteria 1 Result. 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 
□Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

'21 No; full infiltration is not required. Skip to Part 1 Result. 

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should 
be included in project geotechnical report. 

In the areas of BMP #1, BMP#3, and BMP #4 located within or near DMA #1, DMA #3, and DMA #4, we performed 
field-saturated, hydraulic conductivity tests, A-1, A-3, and A-4, using a Soil Moisture Corp Aardvark Permeameter. The 
test holes were drilled with a truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test results 
of the saturated hydraulic conductivity testing for A-1 is 0.019 in/hr, A-3 is 0.015 in/hr and A-4 is 0.031 in/hr. Factored 
rates are 0.01, 0.0075, and 0.016 in/hr for A-1, A-3, and A-4, respectively, using a factor of 2.0. 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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2A 

2A-1 

2A-2 

2A-3 

2B 

2B-1 

2B-2 

If all questions in Step 2A are answered "Yes," continue to Step 2B. 

For any "No" answer in Step 2A answer "No11 to Criteria 21 and submit an "Infiltration 
Feasibility Condition Letter,, that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes □ No 

□Yes □ No 

□Yes □ No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 2B are answered "Yes,,, then answer "Yes,, to Criteria 2 Result. 
If there are "No11 answers continue to Step 2c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs. 

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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□Yes 

□ No 

□No 



2B-3 

2B-4 

2B-5 

2B-6 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition). Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities. 

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
{2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report. 

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

The City of San Diego I Storm Water Standards I November 2017 Edition 
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□Yes □ No 
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2c 

Criteria 2 
Result 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered "Yes,n then answer "Yesn 
to Criteria 2 Result. 
If the question in Step 2c is answered "No,11 then answer "No" to 
Criteria 2 Result. 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

If answers to both Criteria 1 and Criteria 2 are "Yes'>, a full 

□Yes □ No 

□Yes □No 

infiltration design is potentially feasible based on Geotechnical □Full infiltration Condition 
conditions only. 

If either answer to Criteria 1 or Criteria 2 is "Non, a full infiltration 
design is not required. 

@Complete Part 2 

12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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OMA #1, OMA #3, AND OMA #4 

3B 

NRCS Type C, D, or "urban/unclassified": Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
"urban/unclassified 11 and corroborated by available site soil data? 
□ Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer "Yes11 to Criteria 3 Result. 

□ Yes; the site is mapped as D soils or "urban/unclassified 11 and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer "Yes11 to Criteria 3 
Result. 

121 No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B. 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr? 

□ Yes; the site may support partial infiltration. Answer "Yes,, to Criteria 3 Result. 
~ No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer "No11 to Criteria 3 Result. 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 

Criteria 3 within each DMA where runoff can reasonably be routed to a BMP? 
Result 

□ Yes; Continue to Criteria 4. 

~ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate . 

In the areas of BMP #1, BMP #3, and BMP #4 located within or near OMA #1, OMA #3, and OMA #4, we performed 
field-saturated, hydraulic conductivity tests, A-1, A-3, and A-4, using a Soil Moisture Corp Aardvark Permearneter. The 
test holes were drilled with a truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test results 
of the saturated hydraulic conductivity testing for A-1 is 0.019 in/hr, A-3 is 0.015 in/hr and A-4 is 0.031 in/hr. Factored 
rates are 0.01, 0.0075, and 0.016 in/hr for A-1, A-3, and A-4, respectively, using a factor of 2.0. 
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4A 

4A-1 

4A-2 

4A-3 

4B 

4B-1 

4B-2 

If all questions in Step 4A are answered "Yes,11 continue to Step 2B. 

For any "No11 answer in Step 4A answer "Noll to Criteria 4 Result, and submit an "Infiltration 
Feasibility Condition Letter,, that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes 

□Yes 

□Yes 

□ No 

□No 

□No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 

If all questions in Step 4B are answered "Yes," then answer "Yes" to Criteria 4 Result. 
If there are any "Noll answers continue to Step 4c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 
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□Yes 

□Yes 

□No 

□No 



4B-3 

4B-4 

4B-5 

4B-6 

4C 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report. 

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4c is answered "Yes," then answer 
"Yes» to Criteria 4 Result. 
If the question in Step 4c is answered "No,>' then answer "No" to 
Criteria 4 Result. 
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□Yes □ No 

□Yes □No 

□Yes □ No 

□Yes □No 

□Yes □ No 



Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

□Yes □ No 

Test results indicate infiltration rates less than 0.05 in/hr, which are not high enough to support infiltration. 

; . , 

. Part2~ Partial lnfiltrationGeote:chnic:al Screenil'lgResult13 . 

If answers to both Criteria 3 and Criteria 4 are "Yes11
, a partial infiltration 

design is potentially feasible based on geotechnical conditions only. 

If answers to either Criteria 3 or Criteria 4 is "No11
, then infiltration of any 

volume is considered to be infeasible within the site. 

Result 

□ Partial Infiltration 
Condition 

bZl No Infiltration 
Condition 

13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Dfv1A(s) Being Analyzed: 

DMA#2 

Criteria ·1: lnfiltratioh RateScreehi~g 

1A 

1B 

lC 

1D 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data 11? 

□Yes; the DMA may feasibly support full infiltration. Answer "Yes" to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

□ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

Ill No; the mapped soil types are C, D, or "urban/unclassified» and is corroborated by 
available site soil data. Answer "No" to Criteria 1 Result. 

□No; the mapped soil types are C, D, or "urban/unclassified» but is not corroborated by 
available site soil data (continue to Step 1B). 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
□Yes; Continue to Step 1c. 

□ No; Skip to Step 1D. 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
□Yes; the DMA may feasibly support full infiltration. Answer "Yes» to Criteria 1 Result. 

□ No; full infiltration is not required. Answer "No" to Criteria 1 Result. 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 
□Yes; continue to Step 1E. 
□ No; select an appropriate infiltration testing method. 

Note that it is not required to investigate each and every criterion in the worksheet, a single "no» 
answer in Part 1, Part 2, Part 31 or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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lE 

IF 

1G 

Criteria 1 
Result 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 
□Yes; continue to Step 1F. 
□ No; conduct appropriate number of tests. 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 
□Yes; continue to Step 1G. 
□ No; select appropriate factor of safety. 

Full Inflltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 
□Yes; answer "Yes" to Criteria 1 Result. 
□ No; answer "Non to Criteria 1 Result. 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 
□Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

Ill No; full infiltration is not required. Skip to Part 1 Result. 

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should 
be included in project geotechnical report. 

In the area of BMP#2 located within OMA 2, we performed a field-saturated, hydraulic conductivity test, A-2, using a 
Soil Moisture Corp Aardvark Permeameter (see OMA and BMP Site Map). The test hole was drilled with a 
truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test result of the saturated hydraulic 
conductivity testing for A-2 is 0.131 in/hr. The factored value is 0.065 in/hr using a factor of 2.0. 
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-~ . 

C:riteria2:• Geologic/Geotechr1ical Screening 

2A 

2A-1 

2A-2 

2A-3 

2B 

2B-1 

2B-2 

If all questions in Step 2A are answered "Yes,11 continue to Step 2B. 

For any "No" answer in Step 2A answer "No11 to Criteria 21 and submit an "Infiltration 
Feasibility Condition Letter 11 that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

Can the proposed full infiltration BMP(s) avoid placement within to 
feet of existing underground utilities, structures, or retaining walls? 

Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

□Yes □ No 

□Yes □ No 

□Yes □No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 2B are answered "Yes," then answer "Yes" to Criteria 2 Result. 
If there are "No" answers continue to Step 2c. 

Hydroconsolldation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs. 

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 
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□Yes 

□Yes 

□ No 

□No 



2B-3 

2B-4 

2B-5 

2B-6 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6 .4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition). Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities. 

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report. 

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 
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□Yes □ No 

□Yes □ No 

□Yes □No 

□ Yes □ No 



2c 

Criteria 2 
Result 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered "Yes,11 then answer "Yes,, 
to Criteria 2 Result. 
If the question in Step 2C is answered "No,,, then answer "No 11 to 
Criteria 2 Result. 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

□Yes □ No 

□Yes □No 

If answers to both Criteria 1 and Criteria 2 are ''Yes", a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only. 

If either answer to Criteria 1 or Criteria 2 is "No", a full infiltration 
design is not required. 

□Full infiltration Condition 

lllComplete Part 2 

12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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DMA#2 

qiteria 3:ln~ltr:ation Rate.s~reening 

3B 

NRCS Type C, D, or "urban/unclassified": Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
"urban/unclassified" and corroborated by available site soil data? 
□Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer "Yes" to Criteria 3 Result. 

Ill Yes; the site is mapped as D soils or "urban/unclassified" and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer "Yes" to Criteria 3 
Result. 

D No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B. 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr? 

□Yes; the site may support partial infiltration. Answer "Yes,, to Criteria 3 Result. 
□ No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer "No,, to Criteria 3 Result. 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 

Criteria 3 within each DMA where runoff can reasonably be routed to a BMP? 
Result 

!ill Yes; Continue to Criteria 4. 

□ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration r te . 
In the area of BMP#2 located within DMA 2, we performed a field-saturated, hydraulic conductivity test, A-2, using a 
Soil Moisture Corp Aardvark Permeameter (see DMA and BMP Site Map). The test hole was drilled with a 
truck-mounted drill rig equipped with 8-inch diameter augers. The unfactored test result of the saturated hydraulic 
conductivity testing for A-2 is 0.131 in/hr. The factored value is 0.065 in/hr using a factor of 2.0. 
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Cri~eria 4: ~eologidGeotechnical.Scr.~er:iing. 

4A 

4A-1 

4A-2 

4A-3 

4B 

4B-1 

4B-2 

If all questions in Step 4A are answered "Yes,» continue to Step 2B. 

For any "No» answer in Step 4A answer "No 11 to Criteria 4 Result, and submit an "Infiltration 
Feasibility Condition Letter,, that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance ofl.5H from fill 
slopes where H is the height of the fill slope? 

□Yes LZlNo 

ll!Yes □No 

ll!Yes □No 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 

If all questions in Step 4B are answered "Yes,11 then answer "Yes,, to Criteria 4 Result. 
If there are any "No,, answers continue to Step 4c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs. 

Can partial infiltration BMPs be proposed within the OMA without 
increasing expansive soil risks? 

The City of San Diego I Storm Water Standards I November 2017 Edition 
Part 1: BMP Design Manual 

□Yes 

□Yes 

□ No 

□No 



4B-3 

4B-4 

4B-5 

4B-6 

4C 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 1171 Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix c.2.1). 

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report. 

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered "Yes,U then answer 
"Yes11 to Criteria 4 Result. 
If the question in Step 4C is answered "No," then answer "No" to 
Criteria 4 Result. 
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□Yes □No 

□Yes □ No 

□Yes □ No 

□Yes □ No 

□Yes □ No 



Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 
DMA #2 area is underlain by compacted fill that with depths of 8 to 1 O feet. 

If answers to both Criteria 3 and Criteria 4 are "Yes,,, a partial infiltration 
design is potentially feasible based on geotechnical conditions only. 

If answers to either Criteria 3 or Criteria 4 is "No,,, then infiltration of any 
volume is considered to be infeasible within the site. 

□Yes □ No 

Result•· 

□ Partial Infiltration 
Condition 

121 No Infiltration 
Condition 

13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

The City of San Diego I Storm Water Standards I November 2017 Edition 
Part 1: BMP Design Manual 





 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-17-2793 
  Seabreeze Senior Living 

N:\2793\Report\4th Submittal\2793.Report.docx 

ii 

EXECUTIVE SUMMARY 
Linscott, Law & Greenspan, Engineers (LLG) has been retained to assess the traffic impacts 
associated with Seabreeze Senior Project (hereby referred to as the proposed “Project”). The site is 
located at 5720 Old Carmel Valley Road within the Community of Pacific Highlands Ranch in the 
City of San Diego.  

The Project proposes the redevelopment of an existing equestrian facility with a senior living 
community. The Project site is currently fully developed with an equestrian facility, which includes 
barns, garages, housing, arenas, 80 barn stalls for boarding, pastures, a hotwalker, and associated 
riding paths, outbuildings, and facilities. The Project requires a Conditional Use Permit within the 
underlying AR-1-1 zoning to allow for a residential care facility. A Site Development Permit is 
required due to the presence of adjacent off-site Environmentally Sensitive Lands. A Community 
Plan Amendment and General Plan Amendment are required to change the existing land use 
designation from RA—Recreational Area Equestrian Facility to Senior Residential Care Facility. 

The Project proposes the demolition of the existing equestrian facility and construction of a 128-unit 
senior residential care facility. A two-story main building would be located in the northern portion of 
the Project site and would be approximately 110,263 square feet in size, providing 104 assisted 
living units and 14 assisted living memory care units. Of the 104 assisted living units, 55 are one-
bedroom units, 13 are two-bedroom units, and 36 are studios. Five (5) single-story duplex casitas 
would be located in the southern portion of the Project site, totaling approximately 11,607 square 
feet. Each duplex would include two (2) two-bedroom units. Residential amenities would include a 
dining area, a large central open courtyard with additional outdoor courtyards on the perimeter of the 
building, scenic overlooks, internal walking trails, and connections to an off-site regional trail. 
Access to the project site would remain via an improved full-width paved private drive off Old 
Carmel Valley Road, as it exists today, with the addition of sidewalk from Old Carmel Valley Road 
to the buildings.  

The Project proposes to provide a private shuttle service for residents. It is anticipated that a 14-
passenger van would serve the Project and would operate primarily during daytime hours (generally 
between 9:00 AM and 5:00 PM) with service provided outside that period for special events, as 
needed. The shuttle service would include regularly scheduled outings to local/regional events and 
activities such as concerts, sporting events, shopping, festivals, and church services. Shuttle 
arrangements can also be made for grocery shopping, doctor’s visits, or other individual errands and 
activities. As with the existing land use, no trip credits were taken for the shuttle service. 

No trip credits have been taken for the existing equestrian land use nor the shuttle service to provide 
a conservative analysis. The Project is anticipated to generate 394 ADT, with a total of 12 trips 
during the AM peak hour (7 inbound/ 5 outbound trips) and 31 total trips during PM peak hour 
(17 inbound/ 14 outbound).  

Near-term cumulative conditions represent the Opening Year anticipated for the Project, Year 2019. 
Eleven (11) projects were identified for inclusion in the analysis using the City’s Open DSD website. 
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These projects were selected given they were assumed to be constructed and generating traffic in the 
study area vicinity of the proposed Project.  

Year 2050 conditions assume the on-the-ground street network in the study area vicinity.  

The results of the capacity analyses presented in this report show no significant transportation 
impacts would occur as a result of the Project.  
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TRANSPORTATION IMPACT ANALYSIS 
SEABREEZE SENIOR LIVING 

San Diego, California 
December 19, 2018 

 
 
1.0 INTRODUCTION 
The following transportation impact study has been prepared to determine and evaluate the 
transportation impacts on the local circulation system due to the redevelopment of an existing 
equestrian facility with the proposed Seabreeze Senior Living Project (proposed “Project”) in the 
Community of Pacific Highlands Ranch, north of State Route 56 in the City of San Diego. The 
purpose of this study is to assess the potential impacts to the local circulation system as a result of 
the Project. 

Included in this traffic study are the following: 

 Project Description 
 Existing Conditions Discussion 
 Study Area, Analysis Approach & Methodology 
 Significance Criteria 
 Analysis of Existing Conditions 
 Trip Generation, Distribution & Assignment 
 Analysis of Existing + Project Scenario 
 Near-Term (Opening Day Year 2019) Conditions Discussion 
 Analysis of Near-Term (Opening Day Year 2019) Scenarios 
 Horizon Year (Year 2050)  Conditions Discussion 
 Analysis of Horizon Year (Year 2050) Scenarios 
 Access and On-Site Circulation Assessment  
 Parking Discussion 
 Significance of Impacts and Mitigation Measures 
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2.0 PROJECT DESCRIPTION 
2.1 Project Location 
The Project is located at 5720 Old Carmel Valley Road within the Community of Pacific Highlands 
Ranch in the City of San Diego.  

Figure 2–1 shows the vicinity map. Figure 2–2 shows a more detailed Project area map. 

2.2 Project Description 
The Project proposes the redevelopment of an existing equestrian facility with a senior living 
community. The Project site is currently fully developed with an equestrian facility, which includes 
barns, garages, housing, arenas, 80 barn stalls for boarding, pastures, a hotwalker, and associated 
riding paths, outbuildings, and facilities. The Project requires a Conditional Use Permit within the 
underlying AR-1-1 zoning to allow for a residential care facility. A Site Development Permit is 
required due to the presence of adjacent off-site Environmentally Sensitive Lands. A Community 
Plan Amendment and General Plan Amendment are required to change the existing land use 
designation from RA—Recreational Area Equestrian Facility to Senior Residential Care Facility. 

The Project proposes the demolition of the existing equestrian facility and construction of a 128-unit 
senior residential care facility. A two-story main building would be located in the northern portion of 
the Project site and would be approximately 110,263 square feet in size, providing 104 assisted 
living units and 14 assisted living memory care units. Of the 104 assisted living units, 55 are one-
bedroom units, 13 are two-bedroom units, and 36 are studios. Five (5) single-story duplex casitas 
would be located in the southern portion of the Project site, totaling approximately 11,607 square 
feet. Each duplex would include two (2) two-bedroom units. Residential amenities would include a 
dining area, a large central open courtyard with additional outdoor courtyards on the perimeter of the 
building, scenic overlooks, internal walking trails, and connections to the off-site regional trail. 
Access to the project site would remain via an improved full-width paved private drive off Old 
Carmel Valley Road, as it exists today with the addition of a sidewalk from Old Carmel Valley Road 
to the buildings.  

Figure 2–3 shows the conceptual site plan. 
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3.0 EXISTING CONDITIONS 
3.1 Existing Street System 
The following provides a brief description of the street system in the Project area. Figure 3–1 
illustrates existing conditions in terms of traffic lanes and intersection controls. 

State Route 56 (SR 56) is an east/west four-lane freeway between Interstate 5 and Interstate 15 
providing two travel lanes in each direction. SR 56 is planned to be widened to six lanes in the 
future, however, full funding is not yet identified for this improvement and the widening is not 
programmed in the SANDAG Regional Transportation Plan until Year 2040. It should be noted that 
Caltrans and the City of San Diego are currently working on a Project Study Report for SR 56. 

Del Mar Heights Road is classified as a Six-Lane Major roadway on the Pacific Highlands Ranch 
Community Plan Circulation Element from the Community Plan boundary on the west to its 
terminus at Carmel Valley Road. It is currently built to its ultimate classification from the plan 
boundary to Seagrove Street where it then narrows to a five-lane divided roadway with three (3) 
eastbound travel lanes and two (2) westbound to Old Carmel Valley Road. From Old Carmel Valley 
Road to Carmel Valley Road, it is a four-lane divided roadway. Per the Pacific Highlands Ranch 
Public Facilities Financing Plan (PFFP) (FY 2016) Project No. T-3, Del Mar Heights Road is 
planned to be improved to six lanes to Carmel Valley Road. However, per that document, the 
widening project is deemed completed with 100% financing allocated from the Facilities Benefit 
Assessment (FBA). As discussed above, the roadway narrows east of Seagrove Street to five lanes, 
and ultimately four lanes approaching Carmel Valley Road. Based on the PFFP document 
concluding the roadway is built to its maximum capacity, it was assumed this portion of the roadway 
will remain in its current configuration. 

The posted speed limit is 45 miles per hour (mph). Class II bike lanes and contiguous sidewalks are 
provided along both sides of the roadway and curbside parking is prohibited. No public transit 
currently serves the area.  

Carmel Valley Road is classified as a Six-Lane Major roadway on the Pacific Highlands Ranch 
Community Plan Circulation Element from Del Mar Heights Road to SR 56. It is currently striped to 
provide four (4) travel lanes (two northbound/two southbound) separated by a raised median. The 
curb-to-curb width is that of a six-lane road at 126 feet (per the cross-section from the Pacific 
Highlands Ranch Community Plan Circulation Element), with the raised median measuring 
approximately 28 to 60 feet. The posted speed limit is 55 mph. Class II bike lanes and sidewalks are 
provided on both sides of the roadway. The sidewalks vary between contiguous and non-contiguous 
along the roadway. Curbside parking is prohibited and no public transit currently serves the area. 

Old Carmel Valley Road is classified as a Two-Lane Collector roadway on the Pacific Highlands 
Ranch Community Plan Circulation Element from Del Mar Heights Road to to Sandown Way. It is 
currently built to its ultimate classification with one (1) northbound and one (1) southbound travel 
lane divided by a painted median. The posted speed limit is 25 mph. Class II bike lanes and 
sidewalks are provided on both sides of the roadway. The sidewalks vary between contiguous and 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-17-2793 
  Seabreeze Senior Living 

N:\2793\Report\4th Submittal\2793.Report.docx 

7 

non-contiguous along the roadway. Curbside parking is prohibited and no public transit currently 
serves the area.  

3.2 Existing Bicycle Network 
Based on a review of the City of San Diego Bicycle Master Plan, Pacific Highlands Ranch 
Community Plan and field observations, there are existing Class II bike lanes provided along Del 
Mar Heights Road, Carmel Valley Road and Old Carmel Valley Road within the study area, none of 
which provide buffers from the vehicular travel lanes.  

3.3 Existing Transit Conditions 
Based on the most recent information on the San Diego Metropolitan Transit System (MTS) website, 
no public transit is currently provided within the study area.  

3.4 Existing Pedestrian Conditions 
Based on field observations within the study area, the following pedestrian conditions are noted: 

Del Mar Heights Road: Contiguous five-foot sidewalks are provided along both sides of Del Mar 
Heights Road from Lansdale Drive to Valerio Gate. Non-contiguous sidewalks are provided from 
Valerio Gate to Carmel Valley Road with the exception of the bridge section just east of Old Carmel 
Valley Road.  

Carmel Valley Road: Non-contiguous 10-foot sidewalks are provided on both sides of Carmel 
Valley Road from Del Mar Heights Road to the SR 56 westbound ramps.  

Old Carmel Valley Road: The sidewalks vary between contiguous and non-contiguous along the 
roadway. From Del Mar Heights Road to the Project access road just south of Gamay Way, the 
sidewalks are non-contiguous. South of the Project access, the sidewalk on the west side of the 
roadway transitions to a five-foot contiguous sidewalk. 

In addition, as required by the Pacific Highlands Ranch Community Plan, a trail plan assuring the 
connection between neighborhoods and within the overall community is required of all developed 
and currently developing areas. Currently, an equestrian trail parallels the property off-site to the 
west. 

3.5 Existing Traffic Volumes 
Existing AM and PM peak hour traffic volumes at key area intersections and 24-hour street segment 
counts were collected on Thursday September 7, 2017 while schools were in session. Table 3–1 
shows the existing street segment Average Daily Traffic (ADT) volumes in the Project area. 
Figure 3–2 shows the existing AM/PM peak hour turning movements and ADTs.  

Appendix A contains the peak hour intersection and daily segment count sheets. 
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TABLE 3–1 
EXISTING TRAFFIC VOLUMES 

Street Segments ADT a 
Del Mar Heights Road  

1. Lansdale Drive (West) to Carmel Canyon Road 20,500 
2. Carmel Canyon Road to Seagrove Street 23,660 
3. Seagrove Street to Old Carmel Valley Road 22,610 
4. Old Carmel Valley Road to Carmel Valley Road 25,060 

Old Carmel Valley Road  
5. Del Mar Heights Road to Project Access 5,580 

Carmel Valley Road  
6. Del Mar Heights Road to SR-56  31,660 

Footnotes: 
a. Average Daily Traffic Volumes. Data collected by LLG, Engineers on Thursday September 7, 

2017 while schools were in session. 
 



!( !( !( !( !( !(654321

!(1

!(2
!(3

!(4

!(5

!(6

Del M
ar Heig

hts
Rd

Carmel CanyonRd

Seagrove St

Old Carm
el

Va
lle

y R
d

Ca
rm

el
Va

lle
y R

d

Del Mar Heights Rd

Village Center Loop Rd

}56

Del Mar Heights Rd Del Mar Heights Rd Del Mar Heights Rd SR-56 WB Ramps
Ca

rm
el 

Cy
n R

d

Se
ag

ro
ve

 S
t

Ol
d C

ar
me

l 
Va

lle
y R

d

Ca
rm

el 
Vl

ly 
Rd

Ca
rm

el 
Vl

ly 
Rd

Ca
rm

el 
Vl

ly 
Rd

Village Cntr Loop RdDel Mar Heights Rd SR-56 EB Ramps

Lansdale Dr
Project Site

45

Existing Conditions Diagram

Figure 3-1N:\2793\Figures
Date: 10/01/18

Seabreeze Senior Living

Freeway Mainline
Right Turn OverlapRTOL

Intersection Control

Posted Speed LimitXX

D / U Divided / Undivided Roadway
# Number of Travel Lanes

Turn Lane Configurations

Study Intersections

ML

45

25

65

55








RT

OL 





 





RTOL












RT
OLRTOL

RT
OL

  
 RTOL

 






6D

6D

5D
4D

4M
L

4ML

4D

2U



22,610

5,5
80

20,500

23
,6

60

31
,66

0

25,060

Existing Traffic Volumes
Seabreeze Senior

Figure 3-2N:\2793\Figures
Date: 10/01/18

[

!( !( !( !( !( !(




 










 




 







 






 






 

 






  

9 / 9

1 /
 0

1 / 5

5 / 2

7 / 17 10
 / 73 / 44

20
 / 1

725 / 21

27
 / 1

7

30
 / 1

5

42
 / 2

0

72 / 38

82 / 85

94 / 39

11
4 /

 36

393 / 94

15
9 /

 72

28
3 /

 60
43

2 /
 14

5

41
4 /

 48
4

40
1 /

 15
0

33
9 /

 80
4

32
1 /

 79
6

268 / 313

20
7 /

 10
6

202 / 155

455 / 242

486 / 810

490 / 129

50
6 /

 12
9568 / 907

63
7 /

 73
4

746 / 624

859 / 24287
2 /

 28
8

94
7 /

 33
8

1,278 / 839

1,2
83

 / 4
52

1,3
00

 / 8
42

1,461 / 734 1,844 / 5652,062 / 653

983 / 1,475 1,378 / 2,196
1,350 / 2,094

654321

!(1

!(2
!(3

!(4

!(5

!(6

Del M
ar Heig

hts
Rd

Seagrove St

Old Carm
el

Va
lle

y R
d

Ca
rm

el
Va

lle
y R

d

Del Mar Heights Rd

Village Center Loop Rd

}56

Del Mar Heights Rd Del Mar Heights Rd Del Mar Heights Rd SR-56 WB Ramps
Ca

rm
el 

Cy
n R

d

Se
ag

ro
ve

 S
t

Ol
d C

ar
me

l 
Va

lle
y R

d

Ca
rm

el 
Vl

ly 
Rd

Ca
rm

el 
Vl

ly 
Rd

Ca
rm

el 
Vl

ly 
Rd

Village Cntr Loop RdDel Mar Heights Rd SR-56 EB Ramps

AM / PM Intersection
Peak Hour VolumesAM / PM

Study Intersections!!#





Average Daily
Traffic VolumesX,XXX



Project Site

Carmel CanyonRd

Lansdale Dr



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-17-2793 
  Seabreeze Senior Living 

N:\2793\Report\4th Submittal\2793.Report.docx 

11 

4.0 STUDY AREA, ANALYSIS APPROACH AND METHODOLOGY 
4.1 Study Area 
As stated in the City of San Diego Traffic Impact Study Manual, July 1998, the study area must 
include “all regionally significant arterial system segments and intersections, including freeway 
on/off ramp intersections, where the proposed project will add 50 or more peak hour trips in either 
direction to the adjacent street traffic. Mainline freeway locations where the project will add 150 or 
more peak hour trips in either direction [must also be considered].” Based on this criteria, the traffic 
study evaluates all adjacent intersections plus the first major signalized intersection in each direction 
of the site. Beyond this minimum requirement, all known congested or potentially congested 
locations that may be impacted by the proposed development should be studied.  

The study area was selected to include major signalized intersections along the main roadways in the 
area (Del Mar Heights Road and Carmel Valley Road), and the Project access roadway was 
evaluated.  

No analyses of freeway mainlines or ramps meters were included since less than 150 and 50 peak 
hour Project trips would be added to these facilities, respectively. 

The Project study area includes the following locations: 

Intersections 

1. Del Mar Heights Road/ Carmel Canyon Road (signalized) 
2. Del Mar Heights Road/ Seagrove Street (signalized) 
3. Del Mar Heights Road/ Old Carmel Valley Road (signalized) 
4. Del Mar Heights Road/ Carmel Valley Road (signalized) 
5. Carmel Valley Road/ SR 56 Westbound Ramps (signalized) 
6. Carmel Valley Road/ SR 56 Eastbound Ramps (signalized) 

Segments 

Del Mar Heights Road 
1. Lansdale Drive (West) to Carmel Canyon Road  
2. Carmel Canyon Road to Seagrove Street 
3. Seagrove Street to Old Carmel Valley Road 
4. Old Carmel Valley Road to Carmel Valley Road 

Old Carmel Valley Road 
5. Del Mar Heights Toad to Project Access Driveway 

Carmel Valley Road 
6. Del Mar Heights Road to SR 56 
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4.2 Analysis Approach 
The Project site is currently developed as an equestrian facility. As such, the site is currently 
generating traffic. The Project proposes to redevelop the site with assisted senior living uses. 
However, in order to provide a conservative analysis, no trip credits were taken for the existing uses.  

Table 4–1 shows the analyses performed for each of the scenarios to determine the potential impacts 
to the road network. A Year 2050 analysis was conducted (as opposed to Year 2035) since the 
Project is processing a community plan amendment. 

TABLE 4–1 
ANALYSIS SCENARIOS 

Scenario Analysis Performed 
Existing & Near-Term Conditions  

 Existing 
 Existing + Project 
 Near-Term (Opening Day 2019) 
 Near-Term (Opening Day 2019) + Project 

AM/PM Peak Hour Intersection Level of Service Analysis 

Daily Street Segment Level of Service Analysis  

Year 2050 Conditions  

 Year 2050 Without Project 
 Year 2050 With Project 

AM/PM Peak Hour Intersection Level of Service Analysis 

Daily Street Segment Level of Service Analysis 

 

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

4.3.1 Intersections 
Signalized intersections were analyzed under weekday 7:00-9:00 AM and 4:00-6:00 PM peak hour 
conditions. Average vehicle delay was determined utilizing the methodology found in Chapter 18 of 
the Highway Capacity Manual (HCM) 6, with the assistance of the Synchro (version 10) computer 
software. The delay values (represented in seconds) were qualified with a corresponding intersection 
Level of Service (LOS). City of San Diego and Caltrans location-specific signal timing information 
such as minimum greens, cycle lengths, phasing, and splits for the freeway interchanges, where 
available, and real-time peak hour field observations were included in the analysis. 
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4.3.2 Street Segments 
Street segment ultimate classifications were taken from the Pacific Highlands Ranch Community 
Plan Circulation Element. Street segment analysis is based upon the comparison of daily traffic 
volumes (ADTs) to the functional classification of the roadway based on the City of San Diego’s 
Roadway Classification, Level of Service, and ADT Table. This table provides segment capacities for 
different street classifications, based on traffic volumes and roadway characteristics. Copies of the 
Community Plan Circulation Element map and the City of San Diego roadway classification table 
are attached in Appendix B. 
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5.0 SIGNIFICANCE CRITERIA 
According to the City of San Diego’s Significance Determination Thresholds report dated July 2016, 
a project is considered to have a significant impact if the new project traffic has decreased the 
operations of surrounding roadways by a City defined threshold. For projects deemed complete on or 
after January 1, 2011, the City defined threshold by roadway type or intersection is shown in 
Table 5–1. 

The impact is designated either a “direct” or “cumulative” impact. According to the City’s 
Significance Determination Thresholds report, 

“Direct traffic impacts are those projected to occur at the time a proposed development becomes 
operational, including other developments not presently operational but which are anticipated to be 
operational at that time (near term).” 

“Cumulative traffic impacts are those projected to occur at some point after a proposed development 
becomes operational, such as during subsequent phases of a project and when additional proposed 
developments in the area become operational (short-term cumulative) or when affected community 
plan area reaches full planned build-out (long-term cumulative).” 

“It is possible that a project’s near term (direct) impacts may be reduced in the long term, as future 
projects develop and provide additional roadway improvements (for instance, through implementation 
of traffic phasing plans). In such a case, the project may have direct impacts but not contribute 
considerably to a cumulative impact.” 

“For intersections and roadway segments affected by a project, LOS D or better is considered 
acceptable under both direct and cumulative conditions.” 

If the project exceeds the thresholds in Table 5–1, then the project may be considered to have a 
significant “direct” or “cumulative” project impact. A significant impact can also occur if a project 
causes the LOS to degrade from D to E, even if the allowable increases in Table 5–1 are not 
exceeded. A feasible mitigation measure will need to be identified to return the impact within the 
City thresholds, or the impact will be considered significant and unmitigated. 
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TABLE 5–1 
CITY OF SAN DIEGO 

TRAFFIC IMPACT SIGNIFICANT THRESHOLDS 

Level of 
Service with 

Project b 

Allowable Increase Due to Project Impacts a 

Roadway Segments Intersections 

V/C Delay (sec.) 

E 0.02 2.0 

F 0.01 1.0 

Footnotes:  
a. If a proposed project’s traffic causes the values shown in the table to be exceeded, the 

impacts are determined to be significant. The project applicant shall then identify feasible 
improvements (within the Traffic Impact Study) that will restore/and maintain the traffic 
facility at an acceptable LOS. If the LOS with the proposed project becomes unacceptable 
(see note b), the project applicant shall be responsible for mitigating the project’s direct 
significant and/or cumulatively considerable traffic impacts. 

b. All LOS measurements are based upon Highway Capacity Manual procedures for peak-
hour conditions. However, V/C ratios for roadway segments are estimated on an ADT/24-
hour traffic volume basis (using Table 2 of the City’s Traffic Impact Study Manual). The 
acceptable LOS for roadways, and intersections is generally “D” (“C” for undeveloped 
locations).  

General Notes:  
1. Delay = Average control delay per vehicle measured in seconds for intersections  
2. LOS = Level of Service 
3. V/C = Volume to Capacity ratio  
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6.0 ANALYSIS OF EXISTING CONDITIONS 
The following section presents the analysis of existing study area locations.  

6.1 Peak Hour Intersection Operations 
Table 6–1 summarizes the existing intersections LOS. As seen in Table 6–1, all intersections are 
calculated to currently operate at LOS D or better except for the following: 

 Intersection #4. Del Mar Heights Road / Carmel Valley Road – LOS F during the 
AM/PM peak hours 
 

Appendix C contains the Existing intersection analysis worksheets. 

6.2 Daily Street Segment Operations 
Table 6–2 summarizes the existing roadway segment operations. As seen in Table 6–2, all study area 
segments are calculated to currently operate at LOS D or better. 
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SIGNALIZED  
 

DELAY/LOS THRESHOLDS  
Delay LOS  

0.0   ≤  10.0 A  
10.1 to  20.0 B  
20.1 to  35.0 C  
35.1 to  55.0 D  
55.1 to  80.0 E  
        ≥  80.1 F  

 

TABLE 6–1 
EXISTING INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Existing  

Delay a LOS b 
     
1. Del Mar Heights Rd/ Carmel Canyon Rd Signal 

AM 26.7 C 
PM 27.9 C 

       
2. Del Mar Heights Rd/ Seagrove St Signal 

AM 7.1 A 
PM 5.6 A 

       
3. Del Mar Heights Rd/ Old Carmel Valley Rd Signal 

AM 47.7 D 

PM 23.3 C 
       
4. Del Mar Heights Rd/ Carmel Valley Rd Signal 

AM 90.7 F 

PM 96.3 F 
       
5. Carmel Valley Rd/ SR 56 WB Ramps Signal 

AM 40.1 D 

PM 24.6 C 
       
6. Carmel Valley Rd/ SR 56 EB Ramps Signal 

AM 41.3 D 

PM 52.3 D 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service. 
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TABLE 6–2 
EXISTING DAILY STREET SEGMENT OPERATIONS 

Street Segment Currently Built 
As 

Capacity 
(LOS E) a ADT b LOS c V/C d 

Del Mar Heights Road      

1. Lansdale Dr to Carmel Canyon Rd 6-Ln Divided 50,000 20,500 B 0.410 

2. Carmel Canyon Rd to Seagrove St 6-Ln Divided 50,000 23,660 B 0.473 

3. Seagrove St to Old Carmel Valley Rd e 5-Ln Divided 45,000 22,610 B 0.502 

4. Old Carmel Valley Rd to Carmel Valley Rd 4-Ln Divided 40,000 25,060 C 0.627 

Old Carmel Valley Road      

5. Del Mar Heights Rd to Project Access 2-Ln Undivided 10,000 5,580 C 0.558 

Carmel Valley Road      
6. Del Mar Heights Rd to SR 56 4-Ln Divided 40,000 31,660 D 0.792 

Footnotes: 
a. Capacities based on functional classifications per City of San Diego Roadway Classification & LOS table (See Appendix B). 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity. 
e. Del Mar Heights Road from Seagrove Street to Old Carmel Valley Road currently provides three lanes in the westbound direction and two lanes 

eastbound which translates to an increased capacity of 45,000 ADT.  
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7.0 TRIP GENERATION/DISTRIBUTION/ASSIGNMENT 
7.1 Trip Generation 
As discussed in Section 2.2 of this report, the Project site is currently developed with an existing 
equestrian facility. The Project proposes to redevelop the site with 104 assisted living units (55 one-
bedroom units, 13 two-bedroom units, and 36 studios), 14 memory care units and 10 two-bedroom 
units within 5 duplex casitas. In order to provide a conservative analysis, no existing trip credits 
were taken for the equestrian facility. 

The City of San Diego Trip Generation Manual, May 2003, provides rates for “congregate care 
facility” and “retirement/senior citizen housing”. A congregate care facility is defined in the City’s 
manual as “…typically consisting of one or more multi-unit buildings designed for elderly living.” 
Senior housing is defined as “…a development occupied almost exclusively by retired people. 
Retirement communities may resemble single dwelling unit or multiple dwelling developments. 
Occupants are of retirement age and make very few work trips.” 

For the purposes of calculating the Project trip generation, a combination of the congregate care 
facility and senior housing rate was applied to the assisted living units at three (3) weekday trips per 
dwelling unit. The duplexes use the four (4) weekday trips per unit to account for residents that may 
still be independent in everyday activities.  

The Project proposes to provide a private shuttle service for residents. It is anticipated that a 14-
passenger van would serve the Project and would operate primarily during daytime hours (generally 
between 9:00 AM and 5:00 PM) with service provided outside that period for special events, as 
needed. The shuttle service would include regularly scheduled outings to local/regional events and 
activities such as concerts, sporting events, shopping, festivals, and church services. Shuttle 
arrangements can also be made for grocery shopping, doctor’s visits, or other individual errands and 
activities. To continue to provide a conservative analysis, no trip credits were taken for the shuttle 
service.  

Using the trip generation rates above, the Project is calculated to generate 394 ADT, with a total of 
12 trips during the AM peak hour (7 inbound/ 5 outbound trips) and 31 total trips during PM peak 
hour (17 inbound/ 14 outbound). Table 7–1 shows the calculated trip generation for the proposed 
Project. 
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TABLE 7–1 
PROJECT TRIP GENERATION 

Land Use Size 

Daily Trip Ends 
(ADTs) a AM Peak Hour PM Peak Hour 

Rate b Volume % of 
ADT c 

In:Out Volume % of 
ADT c 

In:Out Volume 
Split In Out Total Split In Out Total 

Assisted “Independent” Living 
Duplexes (two-bedroom units) 10 units 4 /DU 40 4% 6:4 1 1 2 8% 5:5 2 1 3 

Assisted Living 
Main Building (55 one-bedroom 
units, 13 two-bedroom units, and 
36 studios 

104 units 3 /DU 312 3% 6:4 5 4 9 8% 5:5 13 12 25 

Memory Care Units 
Main Building 14 units 3 /DU 42 3% 6:4 1 0 1 8% 5:5 2 1 3 

Total Trip Generation 128 units — 394 — — 7 5 12 — — 17 14 31 

Footnotes: 
a. ADT = Average Daily Traffic. 
b. Trip rates taken from City of San Diego Trip Generation Manual, May 2003 and Planning Commission Resolution No. 4896-PC for Independent living and Memory Care. 
c. Peak hour rates not provided. Therefore, peak hour percentages for Congregate Care Facility from the City’s manual were used. 
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7.2 Trip Distribution/Assignment 
The Project trip distribution was prepared based on observed existing travel patterns in the area and 
the distinct travel patterns of assisted living community residents and employees. The majority of 
residents would likely avoid freeway travel in the peak hours of the morning and evening, but 
employees would likely use SR 56 to reach the site. Given these factors, approimately 65% of trips 
were distributed to SR 56 and 28% were assigned to Del Mar Heights and Carmel Valley Road. 
Approximlately 7% of trips were distributed to local uses off Carmel Canyon Road (2%) and Village 
Center Loop Road (5%). 

Figure 7–1 shows the Project Trip Distribution. Figure 7–2 depicts the proposed Project traffic 
assignment. Figure 7–3 depicts the Existing + Project traffic volumes. 
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8.0 ANALYSIS OF EXISTING + PROJECT CONDITIONS 
The following section presents the analysis of Existing + Project study area locations. The Existing + 
Project condition represents the effect of Project traffic on the existing street network, at the time of 
traffic data collection (September 2017). 

8.1 Peak Hour Intersection Operations 
Table 8–1 summarizes the existing intersections LOS. As seen in Table 8–1, with the addition of 
Project traffic, all intersections are calculated to continue to operate at LOS D or better except for the 
following: 

 Intersection #1. Del Mar Heights Road/ Carmel Valley Road – LOS F during the AM/PM 
peak hours 

Based on City of San Diego significance criteria, no significant direct impacts were calculated with 
the addition of Project traffic, as the increase in delay associated with the Project is less than the 
allowable threshold of 1.0 second.  

Appendix D contains the Existing + Project intersection analysis worksheets. 

8.2 Daily Street Segment Operations 
Table 8–2 summarizes the existing roadway segment operations. As seen in Table 8–2, with the 
addition of Project traffic, the study area segments are calculated to continue to operate at LOS D or 
better. 

Based on City of San Diego significance criteria, no significant direct impacts were calculated with 
the addition of Project traffic on the street segments.  
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SIGNALIZED  
 

DELAY/LOS THRESHOLDS  
Delay LOS  

0.0   ≤  10.0 A  
10.1 to  20.0 B  
20.1 to  35.0 C  
35.1 to  55.0 D  
55.1 to  80.0 E  
        ≥  80.1 F  

 

TABLE 8–1 
EXISTING + PROJECT INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak 
Hour 

Existing  Existing + Project Delay 
Δ c Sig? 

Delay a LOS b Delay  LOS  
         
1. Del Mar Heights Rd/  

Carmel Canyon Rd Signal 
AM 26.7 C 26.7 C 0.0 

No 
PM 27.9 C 27.9 C 0.0 

         
2. Del Mar Heights Rd/ Seagrove St Signal 

AM 7.1 A 7.3 A 0.2 
No PM 5.6 A 5.9 A 0.3 

         
3. Del Mar Heights Rd/  

Old Carmel Valley Rd Signal 
AM 47.7 D 48.2 D 0.5 

No 
PM 23.3 C 25.3 C 2.0 

         
4. Del Mar Heights Rd/  

Carmel Valley Rd Signal 
AM 90.7 F 91.1 F 0.4 

No 
PM 96.3 F 96.8 F 0.5 

         
5. Carmel Valley Rd/ SR 56 WB Ramps Signal AM 40.1 D 41.3 D 1.2 

No PM 24.6 C 25.1 C 0.5 
         
6. Carmel Valley Rd/ SR 56 EB Ramps Signal 

AM 41.3 D 41.4 D 0.1 
No 

PM 52.3 D 52.6 D 0.3 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service. 
c. Δ denotes the increase in delay due to Project. 

General Notes: 
1. Sig = Significant impact, yes or no. 
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TABLE 8–2 

EXISTING + PROJECT STREET SEGMENT OPERATIONS 

Street Segment 
Existing 
Capacity 
(LOS E)a 

Existing Existing + Project 
Δ e Sig? 

ADT b LOS c V/C d ADT LOS V/C 

Del Mar Heights Road          

1. Lansdale Dr to Carmel Canyon Rd 50,000 20,500 B 0.410 20,591 B 0.412 0.002 No 

2. Carmel Canyon Rd to Seagrove St 50,000 23,660 B 0.473 23,759 B 0.475 0.002 No 

3. Seagrove St to Old Carmel Valley Rd f 45,000 22,610 B 0.502 22,709 B 0.505 0.003 No 

4. Old Carmel Valley Rd to Carmel Valley Rd 40,000 25,060 C 0.627 25,356 C 0.634 0.007 No 

Old Carmel Valley Road          

5. Del Mar Heights Rd to Project Access 10,000 5,580 C 0.558 5,974 C 0.597 0.039 No 

Carmel Valley Road          

6. Del Mar Heights Rd to SR 56 40,000 31,660 D 0.792 31,917 D 0.798 0.006 No 

Footnotes: 
a. Capacities based on City of San Diego Roadway Classification & LOS table (See Appendix B). 
b. Average Daily Traffic. 
c. Level of Service. 
d. Volume to Capacity ratio. 
e. Δ denotes a Project-induced increase in the Volume to Capacity ratio. 
f. Del Mar Heights Road from Seagrove Street to Old Carmel Valley Road currently provides three lanes in the westbound direction and two lanes eastbound which translates to an increased 

capacity of 45,000 ADT. 

General Notes:  
1. Sig = Significant impact, yes or no. 
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9.0 NEAR-TERM (OPENING YEAR 2019) CONDITIONS 
Cumulative projects are other projects in the study area that will add traffic to the local circulation 
system in the near future. LLG reviewed the City’s Open DSD website to identify relevant, pending 
cumulative projects in the study area that could be constructed and generating traffic in the study 
area vicinity by the Project’s opening day. Based on this research, eleven (11) cumulative projects 
are planned nearby that would add traffic to study area intersections and street segments. Figure 9–1 
shows the locations of the cumulative development projects.  

Traffic generated by these projects was added to the existing traffic volumes to develop the Near-
Term (Opening Year 2019) condition. Project traffic was added to the near-term traffic volumes to 
arrive at the Near-Term (Opening Year 2019) + Project condition. The following is a brief 
description of each of the cumulative projects. Table 9–1 provides a summary of the cumulative 
project trip generation summary. 

9.1 Description of Cumulative Projects 
It should be noted that the majority of the projects listed below are part of the overall Pacific 
Highlands Ranch (PHR) Subarea III Plan. The PHR Subarea Plan was adopted by the City Council 
on July 28, 1998. As part of that process, a Community Plan traffic study was prepared by Urban 
Systems, approved in March 1998. Trip generation and distribution assumptions for each individual 
project listed below that was originally part of the overall PHR Subarea Plan was developed using 
professional engineering judgment since no individual transportation analysis was conducted for 
each project.  

1. The Elms & Ivy is part of the greater Pacific Highlands Ranch Specific Plan. This project 
proposes to develop 146 single-family residential units with 32 affordable units. The project, 
PTS#296644, was approved by City Council on March 4, 2014. The project was included in 
both the near-term and horizon year analyses. The project is calculated to generate 
approximately 178 ADT with 43 inbound and 99 outbound trips in the AM peak hour, and 
125 inbound and 53 outbound trips in the PM peak hour. Trip generation was based on City 
of San Diego trip rates. Trip distribution and assignment was based on professional 
engineering judgment. 

2. Rancho Milagro is part of the greater Pacific Highlands Ranch Specific Plan. This project 
proposes to develop 31 multi-family units with four (4) affordable units. The project, 
PTS#535820, was approved by Hearing Officer on November 15, 2017. The project was 
included in both the near-term and horizon year analysis. The project is calculated to 
generate approximately 280 ADT with 4 inbound and 18 outbound trips in the AM peak 
hour, and 20 inbound and 8 outbound trips in the PM peak hour. Trip generation was based 
on City of San Diego trip rates. Trip distribution and assignment was based on professional 
engineering judgment. 
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3. YYPacific Highlands Ranch Units 5-11 is part of the greater Pacific Highlands Ranch 
Specific Plan. This project proposes to develop 1,002 single-family units, an elementary 
school and a park. The project, PTS#1409, was approved by City Council on September 24, 
2002. The project is currently under construction. 20% of this project’s traffic was included 
in the near-term analysis, with 100% assumed in the horizon year analysis. The project is 
calculated to generate approximately 11,225 ADT with 462 inbound and 707 outbound trips 
in the AM peak hour, and 792 inbound and 436 outbound trips in the PM peak hour. Trip 
generation was based on City of San Diego trip rates. Trip distribution and assignment was 
based on professional engineering judgment. 

4. PHR Units 8 & 9 is part of the greater Pacific Highlands Ranch Specific Plan. This project 
proposes to develop 515 single-family units. The project, PTS#500058, was approved by 
City Council on April 11, 2017. The project was included in both the near-term and horizon 
year analysis. The project is calculated to generate approximately 5,150 ADT with 124 
inbound and 288 outbound trips in the AM peak hour, and 361 inbound and 154 outbound 
trips in the PM peak hour. Trip generation was based on City of San Diego trip rates. Trip 
distribution and assignment was based on professional engineering judgment. 

5. PHR Village Commercial II is part of the greater Pacific Highlands Ranch Specific Plan. 
This project proposes to develop 23,200 square feet (SF) of retail with a parking garage. The 
project, PTS#519369, was approved by City Council on March 5, 2018. The project was 
included in both the near-term and horizon year analysis. The project is calculated to 
generate approximately 928 ADT with 17 inbound and 11 outbound trips in the AM peak 
hour, and 42 inbound and 42 outbound trips in the PM peak hour.  Trip generation was based 
on City of San Diego trip rates. Trip distribution and assignment was based on professional 
engineering judgment. 

6. Corallina is part of the greater Pacific Highlands Ranch Specific Plan. This project proposes 
to develop 109 multi-family units, 21 affordable units, and 30,000 SF of retail. The project, 
PTS#335613, was approved by City Council on November 7, 2017. The project was included 
in both the near-term and horizon year analysis. The project is calculated to generate 
approximately 2,240 ADT with 39 inbound and 80 outbound trips in the AM peak hour, and 
127 inbound and 85 outbound trips in the PM peak hour. Trip generation was based on City 
of San Diego trip rates. Trip distribution and assignment was based on professional 
engineering judgment. 

7. PHR Unit 13 is part of the greater Pacific Highlands Ranch Specific Plan. This project 
proposes to develop 280 apartments with 198 affordable detached units. The project, 
PTS#277182, was approved by Hearing Officer on May 2, 2013. The project was included in 
both the near-term and horizon year analysis. The project is calculated to generate 
approximately 3,660 ADT with 74 inbound and 218 outbound trips in the AM peak hour, and 
245 inbound and 104 outbound trips in the PM peak hour. Trip generation was based on City 
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of San Diego trip rates. Trip distribution and assignment was based on professional 
engineering judgment. 

8. PHR Village Residential is part of the greater Pacific Highlands Ranch Specific Plan. This 
project proposes to develop 22 single-family residential units. The project, PTS#7029, was 
approved by City Council on January 26, 2010. The project was included in both the near-
term and horizon year analysis. The project is calculated to generate approximately 220 ADT 
with 5 inbound and 13 outbound trips in the AM peak hour, and 15 inbound and 7 outbound 
trips in the PM peak hour. Trip generation was based on City of San Diego trip rates. Trip 
distribution and assignment was based on professional engineering judgment. 

9. Unitas is part of the greater Pacific Highlands Ranch Specific Plan. This project proposes to 
develop five (5) single-family units. The project, PTS#375001, was approved by City 
Council on July 11, 2017. The project is currently under construction and was included in 
both the near-term and horizon year analysis. The project is calculated to generate 
approximately 50 ADT with 1 inbound and 3 outbound trips in the AM peak hour, and 4 
inbound and 1 outbound trips in the PM peak hour. Trip generation was based on City of San 
Diego trip rates. Trip distribution and assignment was based on professional engineering 
judgment. 

10. Meadowood II is part of the greater Pacific Highlands Ranch Specific Plan. This project 
proposes to develop 20 residential units with 17 single-family detached units and one (1) tri-
plex. The project, PTS#432080, was approved by City Council on July 26, 2016. The project 
is currently under construction and was included in both the near-term and horizon year 
analysis. The project is calculated to generate approximately 200 ADT with 5 inbound and 
11 outbound trips in the AM peak hour, and 14 inbound and 6 outbound trips in the PM peak 
hour. Trip generation was based on City of San Diego trip rates. Trip distribution and 
assignment was based on professional engineering judgment. 

11. Lighthouse Ridge proposes to develop 10 single-family units. The project, PTS#513356 was 
approved by the Planning Commission on August 23, 2018. The project was included in both 
the near-term and horizon year analysis. The project is calculated to generate approximately 
100 ADT with 2 inbound and 6 outbound trips in the AM peak hour, and 7 inbound and 3 
outbound trips in the PM peak hour. Trip generation was based on City of San Diego trip 
rates. Trip distribution and assignment was based on professional engineering judgment. 
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TABLE 9–1 
NEAR-TERM CUMULATIVE DEVELOPMENT PROJECTS SUMMARY 

No. Name Project  ADT a 
AM PM 

Status 
In Out In Out 

1.  The Elms & Ivy 146 SFDU, 32 
Affordable 1,780 43 99 125 53 Approved 

PTS# 296644 

2.  Rancho Milagro 31 MFDU, 4 
Affordable 280 4 18 20 8 Approved 

PTS# 535820 

3.  YYPacific Highlands 
Ranch Units 5-11 b 

1,002 SFDU, 108 
Affordable, School, 

Park 
11,225 462 707 792 436 Under Construction 

PTS# 1409 

4.  PHR Units 8 & 9 515 SFDU 5,150 124 288 361 154 Approved 
PTS# 500058 

5.  PHR Village 
Commercial Ph II 

23.2KSF Retail, 
Parking Garage 928 17 11 42 42 Approved 

PTS# 519369 

6.  Corallina 
109 MFDU, 21 

Affordable, 30KSF 
Retail 

2,240 39 80 127 85 Approved 
PTS# 335613 

7.  PHR Unit 13 
280 Apartments, 
198 Affordable 

SFDU 
3,660 74 218 245 104 Approved 

PTS# 277182 

8.  PHR Village 22 SFDU 220 5 13 15 7 Approved 
PTS# 7029 

9.  Unitas 5 SFDU 50 1 3 4 1 Under Construction 
PTS# 375001 

10.  Meadowood II 17 SFDU, 1 Tri-
Plex 200 5 11 14 6 Under Construction 

PTS# 432080 

11.  Lighthouse Ridge 10 SFDU 100 2 6 7 3 Approved 
PTS# 513356 

Total Cumulative Projects 25,833 776 1,454 1,752 899 – 
Footnotes: 

a. Average daily traffic. 
b. Only 20% assumed constructed by near-term conditions. 

General Notes: 
1. SFDU = Single-family dwelling units 
2. MFDU = Multi-family dwelling units 
3. KSF = Thousand square feet 
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Figure 9–1 shows the locations of the cumulative projects and Figure 9–2 depicts the cumulative 
projects traffic volumes. Figure 9–3 depicts the Near-Term (Opening Year 2019) traffic volumes 
and Figure 9–4 depicts the Near-Term (Opening Year 2019) + Project traffic volumes. 

Appendix E contains the cumulative projects assignment sheets. 
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10.0 ANALYSIS OF NEAR-TERM (OPENING YEAR 2019) SCENARIOS 
All near-term analyses were completed assuming the existing lane geometries.  

10.1 Near-Term (Opening Year 2019) 
10.1.1 Intersection Analysis 
Table 10–1 summarizes the peak hour intersection operations for the Near-Term (Opening Year 
2019) condition. As seen in Table 10–1, with the addition of cumulative projects traffic, study area 
intersections are calculated to operate at LOS D or better except for the following: 

 Intersection #3. Del Mar Heights Road/ Old Carmel Valley Road – LOS E during the AM 
peak hour 

 Intersection #4. Del Mar Heights Road/ Carmel Valley Road – LOS F during the AM/PM 
peak hours 

 Intersection #5. Carmel Valley Road/ SR 56 WB Ramps – LOS F during the AM peak 
hour 

 Intersection #6. Carmel Valley Road/ SR 56 EB Ramps – LOS E/F during the AM/PM 
peak hours 

Appendix F contains the peak hour intersection analysis worksheets for the Near-Term (Opening 
Year 2019) condition. 

10.1.2 Segment Operations 
Table 10–2 summarizes the key segment operations in the study area for the Near-Term (Opening 
Year 2019) condition. As seen in Table 10–2, with the addition of cumulative projects traffic, the 
following study area segment is calculated to operate at LOS F: 

 Street Segment #6. Carmel Valley Road: Del Mar Heights Road to SR 56 – LOS F 

10.2 Near-Term (Opening Year 2019) + Project 
10.2.1 Intersection Analysis 
Table 10–1 summarizes the peak hour intersection operations for Near-Term (Opening Year 2019) + 
Project conditions. As seen in Table 10–1, with the addition of cumulative projects and Project 
traffic, study area intersections are calculated to continue to operate at LOS D or better except for the 
following: 

 Intersection #3. Del Mar Heights Road/ Old Carmel Valley Road – LOS E during the AM 
peak hour 

 Intersection #4. Del Mar Heights Road/ Carmel Valley Road – LOS F during the AM/PM 
peak hours 

 Intersection #5. Carmel Valley Road/ SR 56 WB Ramps – LOS F during the AM peak 
hour 
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 Intersection #6. Carmel Valley Road/ SR 56 EB Ramps – LOS E/F during the AM/PM 
peak hours 
 

Based on City of San Diego significance criteria, no significant direct impacts were calculated with 
the addition of Project traffic, as the increase in delay associated with the Project is less than the 
allowable thresholds (2.0 seconds for LOS E, 1.0 seconds for LOS F).  

Appendix G contains the peak hour intersection analysis worksheets for the Near-Term (Opening 
Year 2019) + Project condition. 

10.2.2 Segment Operations 
Table 10–2 summarizes the key segment operations in the study area for the Near-Term (Opening 
Year 2019) + Project conditions. As seen in Table 10–2, with the addition of cumulative projects and 
project traffic, the following study area segment is calculated to continue operate at LOS F: 

 Street Segment #6. Carmel Valley Road: Del Mar Heights Road to SR 56 – LOS F 

Based on City of San Diego significance criteria, no significant direct impacts were calculated with 
the addition of Project traffic since the change in V/C is less than 0.01.  
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SIGNALIZED  

DELAY/LOS THRESHOLDS 

Delay LOS 

0.0   ≤  10.0 A 
10.1 to  20.0 B 
20.1 to  35.0 C 
35.1 to  55.0 D 
55.1 to  80.0 E 
        ≥  80.1 F 

 

TABLE 10–1 
NEAR-TERM (OPENING YEAR 2019) INTERSECTION OPERATIONS 

Intersection Control  
Type 

Peak 
Hour 

Near-Term 
(Opening Year 

2019) 

Near-Term (Opening 
Year 2019) + Project Delay 

Δ c Sig? 

Delay a LOS b Delay  LOS  
         1. Del Mar Heights Rd/  

Carmel Canyon Rd Signal 
AM 27.8 C 27.8 C 0.0  

No PM 29.9 C 29.9 C 0.0  
              
2. Del Mar Heights Rd/ Seagrove St Signal 

AM 7.6 A 7.6 A 0.0  
No PM 6.5 A 6.5 A 0.0  

              
3. Del Mar Heights Rd/  

Old Carmel Valley Rd Signal 
AM 78.8 E 79.2 E 0.4  

No 
PM 49.5 D 50.2 D 0.7  

              4. Del Mar Heights Rd/  
Carmel Valley Rd Signal 

AM 140.8 F 141.2 F 0.4  
No PM 129.8 F 130.2 F 0.4  

              
5. Carmel Valley Rd/ SR 56 WB Ramps Signal 

AM 117.3 F 118.1 F 0.8  
 No PM 38.9 D 40.0 D 1.1  

              
6. Carmel Valley Rd/ SR 56 EB Ramps Signal 

AM 57.4 E 58.0 E 0.6  
No PM 132.7 F 133.1 F 0.4  

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service. 
c. Δ denotes the increase in delay due to Project. 

General Notes: 
1. Sig = Significant impact, yes or no. 
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TABLE 10–2 
NEAR-TERM (OPENING YEAR 2019) STREET SEGMENT OPERATIONS 

Street Segment 
Existing 
Capacity 
(LOS E)a 

Near-Term (Opening Year 
2019) 

Near-Term (Opening Year 
2019) + Project Δ e Sig? 

ADT b LOS c V/C d ADT LOS V/C 

Del Mar Heights Road          

1. Lansdale Dr to Carmel Canyon Rd 50,000 24,955 B 0.499 25,046 B 0.501 0.002 No 

2. Carmel Canyon Rd to Seagrove St 50,000 28,155 C 0.563 28,254 C 0.565 0.002 No 

3. Seagrove St to Old Carmel Valley Rd f 45,000 27,085 C 0.602 27,184 C 0.604 0.002 No 

4. Old Carmel Valley Rd to Carmel Valley Rd 40,000 29,535 C 0.738 29,831 C 0.746 0.008 No 

Old Carmel Valley Road         No 

5. Del Mar Heights Rd to Project Access 10,000 5,680 C 0.568 6,074 C 0.607 0.039 No 

Carmel Valley Road         No 

6. Del Mar Heights Rd to SR 56 40,000 41,715 F 1.043 41,972 F 1.049 0.006 No 

Footnotes: 
a. Capacities based on City of San Diego Roadway Classification & LOS table (See Appendix B). 
b. Average Daily Traffic. 
c. Level of Service. 
d. Volume to Capacity ratio. 
e. Δ denotes a Project-induced increase in the Volume to Capacity ratio. 
f. Del Mar Heights Road from Seagrove Street to Old Carmel Valley Road currently provides three lanes in the westbound direction and two lanes eastbound which translates to an increased 

capacity of 45,000 ADT. 

General Notes:  
1. Sig = Significant impact, yes or no. 
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11.0 HORIZON YEAR (YEAR 2050) CONDITIONS 
The “Series 12” SANDAG traffic forecast model series was used to develop the Year 2050 
conditions. The forecast model is completed in two stages. During the first stage, SANDAG 
produces a region-wide forecast based on existing demographic and economic trends. During the 
second stage, a sub-regional forecast is developed by working with local jurisdictions to understand 
existing and General Plan land use plans (including Community Plans). These land use plans then 
become an input to a sub-regional forecast model that uses data on existing development, future land 
use plans, proximity to existing job centers, past development patterns, and travel times to predict 
where growth is likely to occur in the future. Based on LLG’s review of the SANDAG model, full 
buildout of Pacific Highlands Ranch is included in the Year 2050 scenario. 

11.1 Horizon Year (Year 2050) Network Conditions 
According to the Pacific Highlands Ranch (PFFP), Fiscal Year 2016, several roadway 
improvements within the study area are planned for the future. The improvements are listed below 
along with notes on the construction status/funding: 

 SR 56 improvements to six lanes are not currently funded, and not programmed in the 
Regional Transportation Plan until 2040.  

 Del Mar Heights Road improved from four to six lanes within the Pacific Highlands Ranch 
Community Plan. Pacific Highlands Ranch PFFP Project No. T-3 identifies this project as 
being fully funded and completed. However, there are portions of Del Mar Heights Road 
where the roadway narrows to four lanes (the bridge crossing over the open space corridor). 
In order to provide a conservative analysis, the existing four-lane capacity was assumed in 
Year 2050. 

 Carmel Valley Road south of Del Mar Heights Road is planned to be a six/four-lane road per 
the Pacific Highlands Ranch PFFP Project No. T-4.2. The expanded right-of-way 
approaching the SR 56 interchange will allow for a future transit-oriented facility. Phase I is 
complete and Phase II is fully funded, with funding advanced by developer (Pardee) to be 
reimbursed from the Pacific Highlands Ranch Facilities Benefit Assessment under the terms 
of the reimbursement agreement. Phase II will occur as required by the transportation and 
facilities phasing plan. In order to provide a conservative analysis, the transit facility was not 
assumed in the Year 2050. 

 According to the Pacific Highlands Ranch Community Plan and the City of San Diego 
Bicycle Master Plan, December 2013, bicycle lanes are proposed within Pacific Highlands 
Ranch on all “cross-sections of roadway types, pending feasibility.”  

Existing on-the-ground conditions were assumed in the Year 2050 analyses of study area 
intersections and streets segments included in this report. 

Table 11–1 provides a summary of the Community Plan Roadway Classifications and capacities 
assumed in the analysis.   
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TABLE 11–1 
COMMUNITY PLAN ROADWAY CLASSIFICATIONS 

Street Segment Currently Built As  
(Assumed in Year 2050 Analysis) 

Community Plan 
Classification a 

Del Mar Heights Road   
1. Lansdale Dr to Carmel Canyon Rd 6-Ln Major 6-Ln Major 

2. Carmel Canyon Rd to Seagrove St 6-Ln Major 6-Ln Major 

3. Seagrove St to Old Carmel Valley Rd f 5-Ln Major 6-Ln Major 

4. Old Carmel Valley Rd to Carmel Valley Rd 4-Ln Major 6-Ln Major 

Old Carmel Valley Road   

5. Del Mar Heights Rd to Project Access 2-Ln Collector 2-Ln Collector 

Carmel Valley Road   

6. Del Mar Heights Rd to SR 56 4-Ln Major 6-Ln Major 

Footnotes: 
a. City of San Diego General Plan Classification based on Pacific Highlands Ranch Community Plan. 

General Notes: 
1. The traffic analysis in this report utilized the current network configurations in the Year 2050 analysis. 

11.2 Horizon Year (Year 2050) Traffic Volumes 
The Year 2050 volumes were obtained from the SANDAG Series 12 Year 2050 forecast traffic 
model to project the roadway segment baseline traffic volumes representing the Year 2050 Without 
Project conditions.  

In accordance with the City’s preferred methodology for forecasting Year 2050 volumes, LLG 
compared the Series 12 Year 2008 (base year) volumes to the Series 12 Year 2050 forecast volumes 
on study area roadway segments and calculated the annual growth rate of the 42-year period for the 
major road through the study area, Del Mar Heights Road. This growth rate was applied to the 
Existing (Year 2017) traffic volumes used in this study for a period of 33 years to arrive at Year 
2050 without Project traffic volumes. Appendix H contains the details of this calculation. 

The model-generated peak hour volumes are not considered accurate as the primary purpose of the 
model is to forecast average daily traffic volumes and not predict volumes on an hourly basis. 
Therefore, the peak hour turning movement volumes at an intersection were estimated from future 
ADT volumes, calculated using the process described, using the relationship between existing peak 
hour turning movements and the existing ADT volumes. This same relationship can be assumed to 
generally continue in the future. 

The increase in traffic with the proposed Project was then added to the baseline Year 2050 traffic 
volumes to arrive at Year 2050 With Project conditions.  

Figure 11–1 depicts the Year 2050 Without Project traffic volumes. Figure 11–2 depicts the Year 
2050 With Project traffic volumes.   
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12.0 ANALYSIS OF HORIZON YEAR (YEAR 2050) SCENARIOS 
12.1 Horizon Year (Year 2050) Without Project 
12.1.1 Intersection Analysis 
Table 12–1 summarizes the peak hour intersection operations for the Year 2050 Without Project 
condition. As seen in Table 12–1, study area intersections are calculated to continue to operate at 
LOS D or better except for the following: 

 Intersection #3. Del Mar Heights Road/ Old Carmel Valley Road – LOS F during the 
AM/PM peak hours 

 Intersection #4. Del Mar Heights Road/ Carmel Valley Road – LOS F during the AM/PM 
peak hours 

 Intersection #5. Carmel Valley Road/ SR 56 WB Ramps – LOS F/E during the AM/PM 
peak hour 

 Intersection #6. Carmel Valley Road/ SR 56 EB Ramps – LOS F during the AM/PM peak 
hours 

Appendix I contains the peak hour intersection analysis worksheets for the Year 2050 Without 
Project condition. 

12.1.2 Segment Operations 
Table 12–2 summarizes the key segment operations in the study area for the Year 2050 Without 
Project condition. As seen in Table 12–2, the following study area segment is calculated to operate at 
LOS F: 

 Street Segment #6. Carmel Valley Road: Del Mar Heights Road to SR 56 – LOS F 

12.2 Horizon Year (Year 2050) With Project 
12.2.1 Intersection Analysis 
Table 12–1 summarizes the peak hour intersection operations for the Year 2050 With Project 
condition. As seen in Table 12–1, with the addition of Project traffic, study area intersections are 
calculated to continue to operate at LOS D or better except for the following: 

 Intersection #3. Del Mar Heights Road/ Old Carmel Valley Road – LOS F during the 
AM/PM peak hours 

 Intersection #4. Del Mar Heights Road/ Carmel Valley Road – LOS F during the AM/PM 
peak hours 

 Intersection #5. Carmel Valley Road/ SR 56 WB Ramps – LOS F/E during the AM/PM 
peak hour 

 Intersection #6. Carmel Valley Road/ SR 56 EB Ramps – LOS F during the AM/PM peak 
hours 
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Based on City of San Diego significance criteria, no significant cumulative impacts were 
calculated with the addition of Project traffic, as the increase in delay associated with the Project is 
less than the allowable thresholds (2.0 seconds for LOS E, 1.0 second for LOS F).  

Appendix J contains the peak hour intersection analysis worksheets for the Year 2050 With Project 
condition. 

12.2.2 Segment Operations 
Table 12–2 summarizes the key segment operations in the study area for the Year 2050 With Project 
condition. As seen in Table 12–2, with the addition of Project traffic, the following study area 
segment is calculated to continue to operate at LOS F: 

 Street Segment #6. Carmel Valley Road: Del Mar Heights Road to SR 56 – LOS F. 

Based on City of San Diego significance criteria, no significant cumulative impacts were 
calculated with the addition of Project traffic since the change in V/C with the Project is less than 
0.01. 
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TABLE 12–1 
HORIZON YEAR (YEAR 2050) INTERSECTION OPERATIONS 

Intersection Control  
Type 

Peak 
Hour 

Year 2050  
Without Project  

Year 2050  
With Project Delay 

Δ c Sig? 
Delay  LOS  Delay  LOS  

         
1. Del Mar Heights Rd/ Carmel Canyon Rd Signal 

AM 46.1 D 46.2 D 0.1 
No PM 42.0 D 42.1 D 0.1 

         
2. Del Mar Heights Rd/ Seagrove St Signal 

AM 15.5 B 15.5 B 0.0 
No PM 13.2 B 13.2 B 0.0 

         
3. Del Mar Heights Rd/ Old Carmel Valley Rd Signal 

AM 101.7 F 102.3 F 0.6 
No 

PM 109.2 F 109.9 F 0.7 
         
4. Del Mar Heights Rd/ Carmel Valley Rd Signal 

AM 321.5 F  322.2 F 0.7 
No PM 233.1 F  233.3 F 0.2 

         
5. Carmel Valley Rd/ SR 56 WB Ramps Signal 

AM 218.8 F 219.6 F 0.8 
No PM 78.0 E 79.1 E 1.1 

         
6. Carmel Valley Rd/ SR 56 EB Ramps Signal 

AM 157.0 F 157.6 F 0.6 
No PM 220.7 F 221.4 F 0.7 

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service. 
c. Δ denotes the increase in delay due to Project. 

General Notes: 
1. Sig = Significant impact, yes or no. 

 

 
SIGNALIZED  

 
DELAY/LOS THRESHOLDS  

Delay LOS  
0.0   ≤  10.0 A  
10.1 to  20.0 B  
20.1 to  35.0 C  
35.1 to  55.0 D  
55.1 to  80.0 E  
        ≥  80.1 F  
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TABLE 12–2 
HORIZON YEAR (YEAR 2050) STREET SEGMENT OPERATIONS 

Street Segment General Plan 
Capacity 

Existing 
Capacity 
(LOS E) a 

Year 2050  
Without Project 

Year 2050 
With Project Δ e Sig? 

ADT b LOS c V/C d ADT LOS V/C 

Del Mar Heights Road           
1. Lansdale Dr to Carmel Canyon Rd 50,000 50,000  27,500 B  0.550  27,591 B  0.552 0.002 No 

2. Carmel Canyon Rd to Seagrove St 50,000 50,000  31,700 C  0.634  31,799 C  0.636 0.002 No 

3. Seagrove St to Old Carmel Valley Rd f 50,000 45,000  30,300 C  0.673  30,399 C  0.676  0.003 No 

4. Old Carmel Valley Rd to Carmel Valley Rd 50,000 40,000  33,600 D  0.840  33,896 D  0.847  0.007 No 

Old Carmel Valley Road           

5. Del Mar Heights Rd to Project Access 10,000 10,000  7,500 C  0.750  7,894 D  0.789 0.039 No 

Carmel Valley Road           

6. Del Mar Heights Rd to SR 56 40,000 40,000  42,500 F  1.063  42,757 F  1.069 0.006 No 

Footnotes: 
a. Capacities based on City of San Diego Roadway Classification & LOS table (See Appendix B). 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity. 
e. Δ denotes a Project-induced increase in the Volume to Capacity ratio. 
f. Del Mar Heights Road from Seagrove Street to Old Carmel Valley Road currently provides three lanes in the westbound direction and two lanes eastbound which translates to an increased capacity of 

45,000 ADT. 
General Notes  

1. Sig = Significant impact, yes or no. 
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13.0 ACCESS AND ON-SITE CIRCULATION ASSESSMENT 
Existing site access for equestrian facility is provided via a private driveway approximately 320 feet 
south of Gamay Way on Old Carmel Valley Road. This access driveway will be maintained in its 
current configuration providing a shared left/right-turn movement in the eastbound direction 
controlled by a stop-sign onto Old Carmel Valley Road. Gated access currently serves the equestrian 
facility. With the redevelopment of the site, the gate may remain intact, however, it will be open 
during all hours of the day. The gate is located approximately 200 feet west of Old Carmel Valley 
Road. It would not be expected that queues would spill into the public right-of-way given the 
volume of trips using this driveway and since the gate will remain open.  

As previously mentioned, no trip credits were taken for the existing land use. With the number of 
peak hour trips forecasted to use this driveway with redevelopment of the site (12 AM/31 PM trips), 
no operational impacts would be expected to occur.  

The Project proposes to provide a private shuttle service for residents. It is anticipated that a 14-
passenger van would serve the Project and would operate primarily during daytime hours (generally 
between 9:00 AM and 5:00 PM) with service provided outside that period for special events, as 
needed. The shuttle service would include regularly scheduled outings to local/regional events and 
activities such as concerts, sporting events, shopping, festivals, and church services. Shuttle 
arrangements can also be made for grocery shopping, doctor’s visits, or other individual errands and 
activities. As with the existing land use, no trip credits were taken for the shuttle service. 

On-site improvements to connect pedestrians to the public right-of-way (Old Carmel Valley Road) 
are proposed via a sidewalk parallel to the Project driveway.  

Off-site trails exist to the west of the site. The Project proposes three (3) open space trail heads on 
the property connecting to the existing open space trail. These trail heads are depicted on Sheet L-1 
of the Project Tentative Map. A copy of this sheet is provided in Appendix K.  
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14.0 PARKING DISCUSSION 
14.1 Minimum Required Parking 
According to the City of San Diego Municipal Code, the AR-1-1 zoning requirement requires that 
the Project must provide one (1) space per three (3) beds in the main building, as well as one (1) 
space per employee. In total, 77 total spaces (47 resident + 30 employee spaces) would be required 
for the main building. The duplex casitas are required to provide one (1) space per unit with 10 
spaces required. This brings the total required spaces to 87 spaces. 

14.2 Proposed Parking 
The Project proposes to provide a total of 92 spaces (including 3 standard and 2 van accessible 
stalls). Therefore, the Project provides the appropriate amount of parking spaces in accordance with 
the City of San Diego Municipal Code. Table 14–1 summarizes the required and provided parking 
space count. 

TABLE 14–1 
PARKING SUMMARY  

AR-1-1 Zoning  
(Assisted Living Facility) 

# 
Units 

# 
Beds 

Minimum 
Required 
Parking 

Proposed 
Ratio 

Proposed 
Parking 

Assisted Living (main building) –– –– 

Main 
Building: 1 
space per 3 

beds 
 

–– 

–– 
1 Bedroom 55 55 

–– 

2 Bedrooms 13 26 
Studio 36 36 

Assisted Living (memory care) –– –– 
Private 6 6 
Shared 8 16 

Total Assisted Living Units 118 139 47 –– 52 

Employees (full-time) 30 –– 1 space per 
employee 

1 space per 
employee –– 

Total Employees (full-time) 30 –– 30 –– 30 
Duplex Casitas 
(garage spaces) 

10 20 1 space per 
unit 

1 space per 
unit 10 

Total Vehicular Spaces   87 –– 92 
Accessible Spaces (included in counts above) 4  5 
Source: brick. July 19, 2018. 
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15.0 CONSTRUCTION TRAFFIC ASSESSMENT 
15.1 Purpose 
This section provides a general overview of the Project’s onsite and offsite grading and construction 
activities. 

15.2 Onsite Construction Activities 
Onsite grading is expected to last 15 days during which 5,340 cubic yards (cy) of fill will be 
imported to the site. Material import will be conducted using 18 cy trucks, resulting in 297 truck 
round trips over the grading period, an average of about 20 per day. On average, 15-20 construction 
staff are expected to be on-site during site grading. 

Thereafter, Project construction would entail an average of 10-20 construction staff on-site, with a 
peak of up to 50 during periods of highest activity. The total duration of construction activity is 
anticipated to be 16 months. 

15.3 Construction Traffic Trip Generation 
Table 15–1 summarizes the maximum daily construction trips associated with the Project, which 
will occur during the onsite grading phase. Table 15–1 accounts for both construction workers and 
truck trips associated with hauling and/or material delivery. A passenger car equivalent (PCE) factor 
of 2.0 is applied to truck trips to account for the reduced performance characteristics (stopping, 
starting, maneuvering, etc.) of heavy vehicles in the traffic flow. 

 
TABLE 15–1 

CONSTRUCTION TRAFFIC GENERATION 

  
Daily Volumes 

Rate a PCE b Quantity Volume 

Construction Truck Trips 2 /RTc 2.0 20 80 

Worker Trips 2 /RTc 1.0 20 40 

Total — — — 120 

Footnotes: 
a. Estimated weekday vehicle trip generation rate per project-specific 

construction schedule. 
b. Passenger Car Equivalent 
c. RT = round trip 
 

 
The calculated maximum construction traffic trip generation of 120 ADT is less than the Project trip 
generation of 394 ADT and therefore no significant impacts are expected during construction. It is 
recommended that during peak periods of construction activity, to the extent feasible, construction 
shifts should be staggered such that worker and contractor arrivals and departures from the project 
site avoid peak commute hours of the day (i.e., arrive by 7:00 am and leave by 4:00 pm). 
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16.0 SIGNIFICANCE OF IMPACTS AND MITIGATION MEASURES 
Per City of San Diego significance thresholds and the analysis methodology presented in this report, 
no significant direct or cumulative project impacts to study area intersections or roadway segments 
were calculated under existing, near-term cumulative or horizon year conditions. Therefore, no 
mitigation measures are required. 
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

Location: @

Thru Left Right Left Right Thru TOTAL

7:00 AM 190 25 38 43 6 102 404

7:15 AM 301 48 72 99 28 236 784

7:30 AM 292 139 199 60 34 408 1,132

7:45 AM 444 167 114 26 10 254 1,015

8:00 AM 424 136 29 22 10 85 706

8:15 AM 298 85 27 29 21 74 534

8:30 AM 287 100 18 24 19 91 539

8:45 AM 287 106 26 15 18 82 534

Total 2,523 806 523 318 146 1,332 5,648
  

Intersection PHF : 0.80 

Thru Left Right Left Right Thru

Volume 1,461 490 414 207 82 983 3,637

PHF 0.82 0.73 0.52 0.52 0.60 0.60 0.80

Movement PHF 0.80

Thru Left Right Left Right Thru TOTAL

4:00 PM 161 21 92 25 17 275 591

4:15 PM 157 27 98 29 24 276 611

4:30 PM 186 26 107 24 22 345 710

4:45 PM 188 34 140 28 22 384 796

5:00 PM 204 40 111 30 15 368 768

5:15 PM 156 29 126 24 26 378 739

5:30 PM 129 38 134 20 13 365 699

5:45 PM 132 23 126 17 21 347 666

Total 1,313 238 934 197 160 2,738 5,580
  

Intersection PHF : 0.95 

Thru Left Right Left Right Thru

Volume 734 129 484 106 85 1475 3013

PHF 0.9 0.806 0.864 0.883 0.817 0.96 0.95

Movement PHF 0.95

 
 

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
Westbound Northbound Eastbound

Eastbound

0.80 0.60 0.60

4:30 PM - 5:30 PM

Westbound Northbound

0.88 0.88 0.96

Westbound Northbound Eastbound

PM Intersection Peak Hour :

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)
EastboundWestbound

Del Mar Heights Road 

7:15 AM - 8:15 AM

Carmel Canyon Road

Northbound
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

Location: @

Thru Left Right Left Right Thru U-Turn TOTAL

7:00 AM 181 2 9 6 2 115 0 315

7:15 AM 354 7 10 10 1 289 2 673

7:30 AM 467 12 55 13 2 562 2 1,113

7:45 AM 646 22 30 6 2 358 8 1,072

8:00 AM 595 31 19 1 2 141 13 802

8:15 AM 423 15 11 9 0 93 9 560

8:30 AM 351 5 3 4 1 79 5 448

8:45 AM 367 4 4 5 3 84 10 477

Total 3,384 98 141 54 13 1,721 49 5,460
  

Intersection PHF : 0.82 

Thru Left Right Left Right Thru U-Turn

Volume 2,062 72 114 30 7 1,350 25 3,660

PHF 0.80 0.58 0.52 0.58 0.88 0.60 0.48 0.82

Movement PHF 0.82

Thru Left Right Left Right Thru U-Turn TOTAL

4:00 PM 145 4 10 4 3 330 10 506

4:15 PM 138 8 8 5 6 347 5 517

4:30 PM 160 15 7 8 1 425 3 619

4:45 PM 176 10 8 3 2 554 5 758

5:00 PM 192 14 6 4 4 518 3 741

5:15 PM 164 7 13 3 4 524 10 725

5:30 PM 121 7 9 5 7 498 3 650

5:45 PM 140 14 11 6 2 481 14 668

Total 1,236 79 72 38 29 3,677 53 5,184
  

Intersection PHF : 0.95 

Thru Left Right Left Right Thru U-Turn

Volume 653 38 36 15 17 2094 21 2874

PHF 0.85 0.679 0.692 0.75 0.607 0.945 0.525 0.95

Movement PHF 0.95

 
 

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
Westbound Northbound Eastbound

Eastbound

0.80 0.53 0.61

4:45 PM - 5:45 PM

Westbound Northbound

0.84 0.80 0.95

Westbound Northbound Eastbound

PM Intersection Peak Hour :

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)
EastboundWestbound

Del Mar Heights Road 

7:15 AM - 8:15 AM

Seagrove Street

Northbound
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

Location: @

Thru Left Right Left Right Thru TOTAL

7:00 AM 227 30 24 25 14 94 414

7:15 AM 316 66 55 38 34 270 779

7:30 AM 434 136 108 45 53 475 1,251

7:45 AM 550 157 149 118 110 368 1,452

8:00 AM 544 34 120 82 5 265 1,050

8:15 AM 343 17 14 18 3 138 533

8:30 AM 315 9 17 27 3 98 469

8:45 AM 358 10 22 22 7 107 526

Total 3,087 459 509 375 229 1,815 6,474
  

Intersection PHF : 0.78 

Thru Left Right Left Right Thru

Volume 1,844 393 432 283 202 1,378 4,532

PHF 0.84 0.63 0.72 0.60 0.46 0.73 0.78

Movement PHF 0.78

Thru Left Right Left Right Thru TOTAL

4:00 PM 137 28 35 15 33 374 622

4:15 PM 154 28 38 18 26 394 658

4:30 PM 136 8 34 16 34 463 691

4:45 PM 141 29 42 15 36 591 854

5:00 PM 170 21 37 20 32 543 823

5:15 PM 138 18 35 11 50 538 790

5:30 PM 116 26 31 14 37 524 748

5:45 PM 121 15 40 8 34 488 706

Total 1,113 173 292 117 282 3,915 5,892
  

Intersection PHF : 0.94 

Thru Left Right Left Right Thru

Volume 565 94 145 60 155 2196 3215

PHF 0.831 0.81 0.863 0.75 0.775 0.929 0.94

Movement PHF 0.94

 
 

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
Westbound Northbound Eastbound

Eastbound

0.79 0.67 0.75

4:45 PM - 5:45 PM

Westbound Northbound

0.86 0.90 0.94

Westbound Northbound Eastbound

PM Intersection Peak Hour :

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)
EastboundWestbound

Del Mar Heights Road 

7:15 AM - 8:15 AM

Old Carmel Valley Road

Northbound
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Turn Count Summary
Accurate Video Counts Inc
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 104 149 28 2 47 34 59 103 106 36 47 35 750

7:15 AM 161 205 37 11 89 86 76 169 132 102 128 95 1,291

7:30 AM 215 204 42 11 146 122 168 191 209 172 240 161 1,881

7:45 AM 264 196 49 27 341 116 108 243 102 126 238 153 1,963

8:00 AM 232 342 31 45 283 131 49 34 63 86 140 159 1,595

8:15 AM 235 425 5 15 82 96 25 78 43 20 30 102 1,156

8:30 AM 246 402 3 5 21 39 17 44 57 31 18 66 949

8:45 AM 294 404 5 0 29 42 12 69 45 34 17 78 1,029

Total 1,751 2,327 200 116 1,038 666 514 931 757 607 858 849 10,614
  

Intersection PHF : 0.86 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 872 947 159 94 859 455 401 637 506 486 746 568 6,730

PHF 0.83 0.69 0.81 0.52 0.63 0.87 0.60 0.66 0.61 0.71 0.78 0.88 0.86

Movement PHF 0.86

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 67 118 4 3 60 58 30 110 38 120 101 188 897

4:15 PM 90 92 9 3 58 54 31 158 34 146 104 182 961

4:30 PM 73 113 3 9 48 80 23 153 23 160 90 247 1,022

4:45 PM 72 72 13 6 70 63 28 167 28 226 173 234 1,152

5:00 PM 85 82 16 10 79 53 39 157 27 205 162 213 1,128

5:15 PM 72 105 23 8 54 82 48 221 30 193 138 242 1,216

5:30 PM 59 79 20 15 39 44 35 189 44 186 151 218 1,079

5:45 PM 55 91 35 7 51 48 60 210 30 160 157 211 1,115

Total 573 752 123 61 459 482 294 1,365 254 1,396 1,076 1,735 8,570
  

Intersection PHF : 0.94 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 288 338 72 39 242 242 150 734 129 810 624 907 4575

PHF 0.85 0.805 0.783 0.65 0.766 0.738 0.781 0.83 0.733 0.896 0.902 0.937 0.94

Movement PHF 0.94

 
 

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)
Eastbound  Southbound Westbound

 Del Mar Heights Road 

7:15 AM - 8:15 AM

 Carmel Valley Road

Northbound

0.87 0.91 0.85 0.92

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

0.82 0.73 0.68 0.79

4:45 PM - 5:45 PM

  Southbound Westbound Northbound
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 172 63 1 76 1 5 0 178 13 0 0 0 509

7:15 AM 373 50 0 77 1 4 0 325 10 0 0 0 840

7:30 AM 369 109 0 81 1 3 0 476 2 0 0 0 1,041

7:45 AM 289 80 1 67 2 1 0 312 4 0 0 0 756

8:00 AM 252 100 0 43 1 1 0 110 3 0 0 0 510

8:15 AM 261 76 0 36 0 2 0 97 8 0 0 0 480

8:30 AM 259 51 0 31 5 0 0 66 4 0 0 0 416

8:45 AM 228 57 0 48 3 2 0 80 2 0 0 0 420

Total 2,203 586 2 459 14 18 0 1,644 46 0 0 0 4,972
  

Intersection PHF : 0.76 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 1,283 339 1 268 5 9 0 1,223 19 0 0 0 3,147

PHF 0.86 0.78 0.25 0.83 0.63 0.56 ##### 0.64 0.48 ##### ##### ##### 0.76

Movement PHF 0.76

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 130 114 0 58 0 0 0 104 5 0 0 0 411

4:15 PM 99 134 0 70 0 1 0 148 3 0 0 0 455

4:30 PM 113 180 0 43 0 1 0 140 5 0 0 0 482

4:45 PM 118 231 0 57 0 2 0 184 3 0 0 0 595

5:00 PM 104 221 0 66 0 1 0 188 2 0 0 0 582

5:15 PM 114 224 0 86 1 2 0 195 5 0 0 0 627

5:30 PM 128 179 0 71 0 4 0 217 4 0 0 0 603

5:45 PM 106 180 0 90 1 2 0 242 6 0 0 0 627

Total 912 1463 0 541 2 13 0 1,418 33 0 0 0 4,382
  

Intersection PHF : 0.97 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 452 804 0 313 2 9 0 842 17 0 0 0 2439

PHF 0.88 0.897 ##### 0.869 0.5 0.563 ##### 0.87 0.708 ##### ##### ##### 0.97

Movement PHF 0.97

 
 

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)
Eastbound  Southbound Westbound

SR 56 WB Ramps

7:15 AM - 8:15 AM

 Carmel Valley Road

Northbound

0.93 0.87 0.87 #DIV/0!

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

0.85 0.83 0.65 #DIV/0!

5:00 PM - 6:00 PM

  Southbound Westbound Northbound
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Vehicular Count 
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

Location: @

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

7:00 AM 0 10 58 0 0 0 4 15 0 1 0 176 264

7:15 AM 0 4 50 0 0 0 2 10 0 0 1 325 392

7:30 AM 0 7 105 0 0 0 1 7 0 0 1 471 592

7:45 AM 0 3 78 0 0 0 3 10 0 0 1 306 401

8:00 AM 0 5 96 0 0 0 2 3 0 0 0 110 216

8:15 AM 0 4 74 0 0 0 1 8 1 1 1 97 187

8:30 AM 0 3 48 0 0 0 1 4 0 2 0 66 124

8:45 AM 0 3 56 0 0 0 1 5 0 0 0 77 142

Total 0 39 565 0 0 0 15 62 1 4 4 1,628 2,318
  

Intersection PHF : 0.70 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 0 24 291 0 0 0 10 42 0 1 3 1,278 1,649

PHF ##### 0.60 0.69 ##### ##### ##### 0.63 0.70 ##### 0.25 0.75 0.68 0.70

Movement PHF 0.70

Right Thru Left Right Thru Left Right Thru Left Right Thru Left TOTAL

4:00 PM 0 0 114 0 0 0 2 6 0 2 8 103 235

4:15 PM 0 2 133 0 0 0 4 3 0 1 14 148 305

4:30 PM 0 0 181 0 0 0 3 5 0 2 12 140 343

4:45 PM 0 4 229 0 0 0 1 6 0 3 7 181 431

5:00 PM 0 4 218 0 0 0 2 1 0 2 10 189 426

5:15 PM 0 5 221 0 0 0 3 7 0 3 7 193 439

5:30 PM 0 4 179 0 0 0 1 6 0 0 21 215 426

5:45 PM 0 4 178 0 0 0 1 6 0 0 6 242 437

Total 0 23 1453 0 0 0 17 40 0 13 85 1,411 3,042
  

Intersection PHF : 0.98 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left

Volume 0 17 796 0 0 0 7 20 0 5 44 839 1728

PHF ##### 0.85 0.9 ##### ##### ##### 0.583 0.714 ##### 0.417 0.524 0.867 0.98

Movement PHF 0.98

 
 

AM Intersection Peak Hour :

AM Period (7:00 AM - 9:00 AM)
Eastbound  Southbound Westbound

SR 56 EB Ramps

7:00 AM - 8:00 AM

 Carmel Valley Road

Northbound

0.90 #DIV/0! 0.68 0.90

  Southbound Westbound Northbound Eastbound

PM Intersection Peak Hour :

PM Period (4:00 PM - 6:00 PM)

TOTAL

TOTAL
  Southbound Westbound Northbound Eastbound

Eastbound

0.70 #DIV/0! 0.68 0.68

5:00 PM - 6:00 PM

  Southbound Westbound Northbound
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 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

EB WB Total EB WB Total
12:00 AM - 1:00 AM 29 17 46 12:00 PM - 1:00 PM 470 431 901
1:00 AM - 2:00 AM 8 8 16 1:00 PM - 2:00 PM 491 480 971
2:00 AM - 3:00 AM 7 7 14 2:00 PM - 3:00 PM 805 776 1,581
3:00 AM - 4:00 AM 3 4 7 3:00 PM - 4:00 PM 882 766 1,648
4:00 AM - 5:00 AM 14 15 29 4:00 PM - 5:00 PM 1,365 798 2,163
5:00 AM - 6:00 AM 61 62 123 5:00 PM - 6:00 PM 1,533 712 2,245
6:00 AM - 7:00 AM 177 203 380 6:00 PM - 7:00 PM 867 472 1,339
7:00 AM - 8:00 AM 1,078 1,455 2,533 7:00 PM - 8:00 PM 480 450 930
8:00 AM - 9:00 AM 400 1,386 1,786 8:00 PM - 9:00 PM 314 217 531
9:00 AM - 10:00 AM 342 702 1,044 9:00 PM - 10:00 PM 220 160 380

10:00 AM - 11:00 AM 314 401 715 10:00 PM - 11:00 PM 99 64 163
11:00 AM - 12:00 PM 406 451 857 11:00 PM - 12:00 AM 54 42 96

2,839 4,711 7,550 7,580 5,368 12,948

EB Volume 10,419 WB Volume 10,07924-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 17-0745

24 Hour Segment Volume 20,498

Total

Time
  Hourly Volume

Total

Time
  Hourly Volume

Analysts: DASH

Orientation: East-West

Location: 

Date of Count: Thursday, September 07, 2017

A. Del Mar Heights Road - West of Carmel Canyon Road
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7:00 - 9:00 4:00 - 6:00

www.accuratevideocounts.com P.O. Box 261425 San Diego CA 92196 9/17/2017



 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

EB WB Total EB WB Total
12:00 AM - 1:00 AM 31 22 53 12:00 PM - 1:00 PM 491 487 978
1:00 AM - 2:00 AM 10 7 17 1:00 PM - 2:00 PM 468 558 1,026
2:00 AM - 3:00 AM 9 4 13 2:00 PM - 3:00 PM 843 880 1,723
3:00 AM - 4:00 AM 4 7 11 3:00 PM - 4:00 PM 1,007 901 1,908
4:00 AM - 5:00 AM 15 12 27 4:00 PM - 5:00 PM 1,717 800 2,517
5:00 AM - 6:00 AM 73 70 143 5:00 PM - 6:00 PM 1,955 751 2,706
6:00 AM - 7:00 AM 189 198 387 6:00 PM - 7:00 PM 1,101 519 1,620
7:00 AM - 8:00 AM 1,423 1,606 3,029 7:00 PM - 8:00 PM 525 528 1,053
8:00 AM - 9:00 AM 432 1,723 2,155 8:00 PM - 9:00 PM 300 246 546
9:00 AM - 10:00 AM 368 965 1,333 9:00 PM - 10:00 PM 244 185 429

10:00 AM - 11:00 AM 330 453 783 10:00 PM - 11:00 PM 115 74 189
11:00 AM - 12:00 PM 410 497 907 11:00 PM - 12:00 AM 53 45 98

3,294 5,564 8,858 8,819 5,974 14,793

EB Volume 12,113 WB Volume 11,53824-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 17-0745

24 Hour Segment Volume 23,651

Total

Time
  Hourly Volume

Total

Time
  Hourly Volume

Analysts: DASH

Orientation: East-West

Location: 

Date of Count: Thursday, September 07, 2017

B. Del Mar Heights Road btw Carmel Canyon Road to Seagrove Street
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EB WB Total

7:00 - 9:00 4:00 - 6:00

www.accuratevideocounts.com P.O. Box 261425 San Diego CA 92196 9/17/2017



 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

EB WB Total EB WB Total
12:00 AM - 1:00 AM 23 17 40 12:00 PM - 1:00 PM 404 384 788
1:00 AM - 2:00 AM 10 4 14 1:00 PM - 2:00 PM 488 529 1,017
2:00 AM - 3:00 AM 8 5 13 2:00 PM - 3:00 PM 1,072 701 1,773
3:00 AM - 4:00 AM 2 3 5 3:00 PM - 4:00 PM 1,019 851 1,870
4:00 AM - 5:00 AM 18 9 27 4:00 PM - 5:00 PM 1,689 656 2,345
5:00 AM - 6:00 AM 83 50 133 5:00 PM - 6:00 PM 2,060 659 2,719
6:00 AM - 7:00 AM 182 263 445 6:00 PM - 7:00 PM 903 515 1,418
7:00 AM - 8:00 AM 1,428 1,691 3,119 7:00 PM - 8:00 PM 479 524 1,003
8:00 AM - 9:00 AM 434 1,791 2,225 8:00 PM - 9:00 PM 278 237 515
9:00 AM - 10:00 AM 369 682 1,051 9:00 PM - 10:00 PM 228 130 358

10:00 AM - 11:00 AM 338 349 687 10:00 PM - 11:00 PM 95 75 170
11:00 AM - 12:00 PM 384 400 784 11:00 PM - 12:00 AM 44 40 84

3,279 5,264 8,543 8,759 5,301 14,060

EB Volume 12,038 WB Volume 10,565

Time
  Hourly Volume

Analysts: DASH

Orientation: East-West

Location: 

Date of Count: Thursday, September 07, 2017

C. Del Mar Heights Road btw Seagrove Street to Old Carmel Valley Road

24-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 17-0745

24 Hour Segment Volume 22,603

Total

Time
  Hourly Volume

Total
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EB WB Total

7:00 - 9:00 4:00 - 6:00

www.accuratevideocounts.com P.O. Box 261425 San Diego CA 92196 9/17/2017



 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

EB WB Total EB WB Total
12:00 AM - 1:00 AM 26 26 52 12:00 PM - 1:00 PM 451 425 876
1:00 AM - 2:00 AM 13 8 21 1:00 PM - 2:00 PM 500 579 1,079
2:00 AM - 3:00 AM 6 8 14 2:00 PM - 3:00 PM 1,277 796 2,073
3:00 AM - 4:00 AM 4 5 9 3:00 PM - 4:00 PM 1,172 927 2,099
4:00 AM - 5:00 AM 19 10 29 4:00 PM - 5:00 PM 1,971 661 2,632
5:00 AM - 6:00 AM 79 51 130 5:00 PM - 6:00 PM 2,236 625 2,861
6:00 AM - 7:00 AM 193 228 421 6:00 PM - 7:00 PM 1,064 543 1,607
7:00 AM - 8:00 AM 1,543 1,916 3,459 7:00 PM - 8:00 PM 497 647 1,144
8:00 AM - 9:00 AM 781 1,630 2,411 8:00 PM - 9:00 PM 309 296 605
9:00 AM - 10:00 AM 440 779 1,219 9:00 PM - 10:00 PM 241 188 429

10:00 AM - 11:00 AM 365 354 719 10:00 PM - 11:00 PM 101 99 200
11:00 AM - 12:00 PM 437 424 861 11:00 PM - 12:00 AM 50 53 103

3,906 5,439 9,345 9,869 5,839 15,708

EB Volume 13,775 WB Volume 11,27824-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 17-0745

24 Hour Segment Volume 25,053

Total

Time
  Hourly Volume

Total

Time
  Hourly Volume

Analysts: DASH

Orientation: East-West

Location: 

Date of Count: Thursday, September 07, 2017

D. Del Mar Heights Road btw Old Carmel Valley Road to Carmel Valley Road
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EB WB Total

7:00 - 9:00 4:00 - 6:00

www.accuratevideocounts.com P.O. Box 261425 San Diego CA 92196 9/17/2017



 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

NB SB Total NB SB Total
12:00 AM - 1:00 AM 53 36 89 12:00 PM - 1:00 PM 701 796 1,497
1:00 AM - 2:00 AM 22 13 35 1:00 PM - 2:00 PM 805 1,003 1,808
2:00 AM - 3:00 AM 17 8 25 2:00 PM - 3:00 PM 1,253 1,373 2,626
3:00 AM - 4:00 AM 21 7 28 3:00 PM - 4:00 PM 1,100 1,985 3,085
4:00 AM - 5:00 AM 35 44 79 4:00 PM - 5:00 PM 823 1,302 2,125
5:00 AM - 6:00 AM 150 156 306 5:00 PM - 6:00 PM 1,090 1,328 2,418
6:00 AM - 7:00 AM 636 499 1,135 6:00 PM - 7:00 PM 1,071 805 1,876
7:00 AM - 8:00 AM 1,666 1,548 3,214 7:00 PM - 8:00 PM 770 785 1,555
8:00 AM - 9:00 AM 536 2,052 2,588 8:00 PM - 9:00 PM 508 370 878
9:00 AM - 10:00 AM 623 1,364 1,987 9:00 PM - 10:00 PM 343 288 631

10:00 AM - 11:00 AM 523 933 1,456 10:00 PM - 11:00 PM 209 154 363
11:00 AM - 12:00 PM 676 980 1656 11:00 PM - 12:00 AM 104 92 196

4,958 7,640 12,598 8,777 10,281 19,058

NB Volume 13,735 SB Volume 17,92124-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 17-0745

24 Hour Segment Volume 31,656

Total

Time
  Hourly Volume

Total

Time
  Hourly Volume

Analysts: DASH

Orientation: North-South 

Location: 

Date of Count: Thursday, September 07, 2017

E. Carmel Valley Road btw Del Mar Heights Road to SR 56 Ramps
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7:00 - 9:00 4:00 - 6:00

www.accuratevideocounts.com P.O. Box 261425 San Diego CA 92196 9/17/2017



 24 Hour Segment Count  
Accurate Video Counts Inc

info@accuratevideocounts.com
(619) 987-5136

NB SB Total NB SB Total
12:00 AM - 1:00 AM 3 10 13 12:00 PM - 1:00 PM 106 112 218
1:00 AM - 2:00 AM 1 5 6 1:00 PM - 2:00 PM 95 123 218
2:00 AM - 3:00 AM 1 3 4 2:00 PM - 3:00 PM 539 390 929
3:00 AM - 4:00 AM 0 0 0 3:00 PM - 4:00 PM 146 168 314
4:00 AM - 5:00 AM 7 5 12 4:00 PM - 5:00 PM 213 222 435
5:00 AM - 6:00 AM 17 17 34 5:00 PM - 6:00 PM 196 233 429
6:00 AM - 7:00 AM 68 40 108 6:00 PM - 7:00 PM 136 172 308
7:00 AM - 8:00 AM 562 600 1,162 7:00 PM - 8:00 PM 63 141 204
8:00 AM - 9:00 AM 322 88 410 8:00 PM - 9:00 PM 35 78 113
9:00 AM - 10:00 AM 101 56 157 9:00 PM - 10:00 PM 28 70 98

10:00 AM - 11:00 AM 84 55 139 10:00 PM - 11:00 PM 12 37 49
11:00 AM - 12:00 PM 89 91 180 11:00 PM - 12:00 AM 13 18 31

1,255 970 2,225 1,582 1,764 3,346

NB Volume 2,837 SB Volume 2,73424-Hour 24-Hour 

Weather: Sunny

AVC Proj. No: 17-0745

24 Hour Segment Volume 5,571

Total

Time
  Hourly Volume

Total

Time
  Hourly Volume

Analysts: DASH

Orientation: North-South 

Location: 

Date of Count: Thursday, September 07, 2017

F. Old Carmel Valley Road - south of Del Mar Heights Road
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www.accuratevideocounts.com P.O. Box 261425 San Diego CA 92196 9/17/2017
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APPENDIX B 
CITY OF SAN DIEGO ROADWAY CLASSIFICATION TABLE, 

PACIFIC HIGHLANDS RANCH COMMUNITY PLAN 
CIRCULATION ELEMENT 





8

TABLE 2
Roadway Classifications, Levels of Service (LOS)

and Average Daily Traffic (ADT)

LEVEL OF SERVICE

STREET
CLASSIFICATION LANES

CROSS
SECTIONS A B C D E

Freeway 8 lanes 60,000 84,000 120,000 140,000 150,000

Freeway 6 lanes 45,000 63,000 90,000 110,000 120,000

Freeway 4 lanes 30,000 42,000 60,000 70,000 80,000

Expressway 6 lanes 102/122 30,000 42,000 60,000 70,000 80,000

Primary Arterial 6 lanes 102/122 25,000 35,000 50,000 55,000 60,000

Major Arterial 6 lanes 102/122 20,000 28,000 40,000 45,000 50,000

Major Arterial 4 lanes 78/98 15,000 21,000 30,000 35,000 40,000

Collector 4 lanes 72/92 10,000 14,000 20,000 25,000 30,000

Collector (no center lane)
continuous left-turn lane)

4 lanes
2 lanes

64/84
50/70

5,000 7,000
10,000

13,000 15,000

Collector
(no fronting property) 2 lanes 40/60 4,000 5,500 7,500 9,000 10,000

Collector
(commercial-industrial fronting) 2 lanes 50/70 2,500 3,500 5,000 6,500 8,000

Collector
(multifamily) 2 lanes 40/60 2,500 3,500 5,000 6,500 8,000

Sub-Collector
(single-family) 2 lanes 36/56 — — 2,200 — —

LEGEND:

XXX/XXX = Curb to curb width (feet)/right-of-way width (feet): based on the City of San Diego Street Design.
Manual

XX/XXX= Approximate recommended ADT based on the City of San Diego Street Design Manual.

NOTES:

1. The volumes and the average daily level of service listed above are only intended as a general planning
guideline.

2. Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not
carry through traffic. Levels of service normally apply to roads carrying through traffic between major trip
generators and attractors.
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Exhibit 4-2: Interchange - Alignment “F”
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APPENDIX C 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

EXISTING 
 
 





1: Carmel Canyon Rd & Del Mar Heights Rd Existing AM
HCM 6th Signalized Intersection Summary 11/30/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Existing AM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 983 82 490 1461 207 414
Future Volume (veh/h) 983 82 490 1461 207 414
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1068 89 533 1588 225 450
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1516 126 565 3434 761 851
Arrive On Green 0.32 0.32 0.32 0.67 0.22 0.22
Sat Flow, veh/h 4971 400 1781 5274 3456 1585
Grp Volume(v), veh/h 757 400 533 1588 225 450
Grp Sat Flow(s),veh/h/ln 1702 1798 1781 1702 1728 1585
Q Serve(g_s), s 21.5 21.6 32.1 16.3 6.0 20.2
Cycle Q Clear(g_c), s 21.5 21.6 32.1 16.3 6.0 20.2
Prop In Lane 0.22 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1074 568 565 3434 761 851
V/C Ratio(X) 0.70 0.71 0.94 0.46 0.30 0.53
Avail Cap(c_a), veh/h 1074 568 625 3434 1099 1007
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.1 33.1 36.6 8.6 35.8 16.5
Incr Delay (d2), s/veh 3.9 7.2 22.0 0.4 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 10.1 16.6 5.1 2.5 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.0 40.4 58.6 9.0 36.0 17.0
LnGrp LOS D D E A D B
Approach Vol, veh/h 1157 2121 675
Approach Delay, s/veh 38.2 21.5 23.3
Approach LOS D C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 39.3 41.2 80.5 29.5
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 38.6 30.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 34.1 23.6 18.3 22.2
Green Ext Time (p_c), s 0.8 3.6 16.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.7
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2: Seabreeze St & Del Mar Heights Rd Existing AM
HCM 6th Signalized Intersection Summary 11/30/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Existing AM.syn Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1350 7 72 2062 0 30 0 114 0 0 0
Future Volume (veh/h) 0 1350 7 72 2062 0 30 0 114 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 0 1467 8 78 2241 0 33 0 124
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 2 2 2 2 0 0 2 0
Cap, veh/h 0 3056 17 109 3678 0 44 0 163
Arrive On Green 0.00 0.58 0.58 0.06 0.72 0.00 0.13 0.00 0.13
Sat Flow, veh/h 0 5409 29 1781 5274 0 341 0 1282
Grp Volume(v), veh/h 0 953 522 78 2241 0 157 0 0
Grp Sat Flow(s),veh/h/ln 0 1702 1865 1781 1702 0 1623 0 0
Q Serve(g_s), s 0.0 9.6 9.6 2.5 12.9 0.0 5.5 0.0 0.0
Cycle Q Clear(g_c), s 0.0 9.6 9.6 2.5 12.9 0.0 5.5 0.0 0.0
Prop In Lane 0.00 0.02 1.00 0.00 0.21 0.79
Lane Grp Cap(c), veh/h 0 1985 1088 109 3678 0 207 0 0
V/C Ratio(X) 0.00 0.48 0.48 0.72 0.61 0.00 0.76 0.00 0.00
Avail Cap(c_a), veh/h 0 3194 1750 346 5351 0 535 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 7.1 7.1 27.3 4.1 0.0 24.9 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.2 0.3 8.5 0.2 0.0 5.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.2 2.5 1.2 1.4 0.0 2.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 7.3 7.5 35.8 4.3 0.0 30.5 0.0 0.0
LnGrp LOS A A A D A A C A A
Approach Vol, veh/h 1475 2319 157
Approach Delay, s/veh 7.4 5.3 30.5
Approach LOS A A C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 8.1 39.0 47.1 12.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 11.5 55.5 62.0 19.5
Max Q Clear Time (g_c+I1), s 4.5 11.6 14.9 7.5
Green Ext Time (p_c), s 0.1 12.6 27.7 0.6

Intersection Summary
HCM 6th Ctrl Delay 7.1
HCM 6th LOS A



3: Old Carmel Valley Rd & Del Mar Heights Rd Existing AM
HCM 6th Signalized Intersection Summary 11/30/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Existing AM.syn Page 3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1378 202 393 1844 283 432
Future Volume (veh/h) 1378 202 393 1844 283 432
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1498 220 427 2004 308 470
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1425 1111 445 2057 1037 476
Arrive On Green 0.40 0.40 0.13 0.58 0.30 0.30
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 1498 220 427 2004 308 470
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 36.1 4.3 11.1 49.0 6.2 26.6
Cycle Q Clear(g_c), s 36.1 4.3 11.1 49.0 6.2 26.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1425 1111 445 2057 1037 476
V/C Ratio(X) 1.05 0.20 0.96 0.97 0.30 0.99
Avail Cap(c_a), veh/h 1425 1111 445 2057 1037 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.0 4.7 39.0 18.3 24.2 31.3
Incr Delay (d2), s/veh 38.4 0.4 32.1 14.2 0.2 38.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 21.2 3.0 6.4 20.1 2.5 14.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.4 5.1 71.1 32.5 24.4 69.5
LnGrp LOS F A E C C E
Approach Vol, veh/h 1718 2431 778
Approach Delay, s/veh 57.7 39.3 51.6
Approach LOS E D D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 16.0 42.1 58.1 31.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 11.6 36.1 52.1 27.0
Max Q Clear Time (g_c+I1), s 13.1 38.1 51.0 28.6
Green Ext Time (p_c), s 0.0 0.0 1.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 47.7
HCM 6th LOS D



4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop RdExisting AM
HCM 6th Signalized Intersection Summary 11/30/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Existing AM.syn Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 568 746 486 455 859 94 506 637 401 159 947 872
Future Volume (veh/h) 568 746 486 455 859 94 506 637 401 159 947 872
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 617 811 528 495 934 102 550 692 436 173 1029 948
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 590 1019 672 475 900 402 475 1328 810 220 1066 746
Arrive On Green 0.17 0.29 0.29 0.14 0.25 0.25 0.14 0.37 0.37 0.06 0.30 0.30
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 617 811 528 495 934 102 550 692 436 173 1029 948
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 25.6 31.6 43.0 20.6 38.0 7.7 20.6 22.7 27.8 7.4 42.8 45.0
Cycle Q Clear(g_c), s 25.6 31.6 43.0 20.6 38.0 7.7 20.6 22.7 27.8 7.4 42.8 45.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 590 1019 672 475 900 402 475 1328 810 220 1066 746
V/C Ratio(X) 1.05 0.80 0.79 1.04 1.04 0.25 1.16 0.52 0.54 0.79 0.97 1.27
Avail Cap(c_a), veh/h 590 1019 672 475 900 402 475 1328 810 297 1066 746
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.2 49.4 37.3 64.7 56.0 44.7 64.7 36.5 24.7 69.2 51.7 39.7
Incr Delay (d2), s/veh 49.7 4.5 6.1 53.0 40.1 1.5 92.8 1.5 2.6 9.4 19.6 132.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.1 14.4 17.3 12.4 21.6 3.2 15.0 10.0 10.7 3.5 21.4 53.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 111.9 53.9 43.4 117.7 96.1 46.2 157.5 38.0 27.3 78.7 71.4 172.0
LnGrp LOS F D D F F D F D C E E F
Approach Vol, veh/h 1956 1531 1678 2150
Approach Delay, s/veh 69.4 99.8 74.4 116.3
Approach LOS E F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 62.0 25.0 49.0 25.0 51.0 30.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 12.9 52.7 20.6 43.0 20.6 45.0 25.6 38.0
Max Q Clear Time (g_c+I1), s 9.4 29.8 22.6 45.0 22.6 47.0 27.6 40.0
Green Ext Time (p_c), s 0.2 6.2 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 90.7
HCM 6th LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 5 268 20 1300 0 0 339 1283
Future Volume (veh/h) 0 0 0 9 5 268 20 1300 0 0 339 1283
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 10 5 291 22 1413 0 0 1138 882
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 149 74 344 277 2730 0 0 1070 907
Arrive On Green 0.12 0.12 0.12 0.16 0.77 0.00 0.00 0.57 0.57
Sat Flow, veh/h 1207 603 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 15 0 291 22 1413 0 0 1138 882
Grp Sat Flow(s),veh/h/ln 1810 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.9 0.0 11.9 1.2 17.8 0.0 0.0 66.5 62.4
Cycle Q Clear(g_c), s 0.9 0.0 11.9 1.2 17.8 0.0 0.0 66.5 62.4
Prop In Lane 0.67 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 223 0 344 277 2730 0 0 1070 907
V/C Ratio(X) 0.07 0.00 0.85 0.08 0.52 0.00 0.00 1.06 0.97
Avail Cap(c_a), veh/h 282 0 434 277 2730 0 0 1070 907
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 49.9 42.0 5.2 0.0 0.0 24.9 24.0
Incr Delay (d2), s/veh 0.1 0.0 11.8 0.6 0.7 0.0 0.0 46.1 24.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 4.7 0.6 5.7 0.0 0.0 41.0 27.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.2 0.0 61.6 42.5 5.9 0.0 0.0 71.0 48.0
LnGrp LOS D A E D A A A F D
Approach Vol, veh/h 306 1435 2020
Approach Delay, s/veh 60.8 6.5 60.9
Approach LOS E A E

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 95.8 22.8 73.0 20.4
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 89.3 * 18 66.5 18.1
Max Q Clear Time (g_c+I1), s 19.8 3.2 68.5 13.9
Green Ext Time (p_c), s 17.4 0.0 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 40.1
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1278 3 1 0 0 0 0 42 10 321 27 0
Future Volume (veh/h) 1278 3 1 0 0 0 0 42 10 321 27 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 1391 0 1 0 46 11 349 29 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1538 0 684 0 892 206 411 879 0
Arrive On Green 0.43 0.00 0.43 0.00 0.31 0.31 0.12 0.47 0.00
Sat Flow, veh/h 3563 0 1585 0 2960 662 3456 1870 0
Grp Volume(v), veh/h 1391 0 1 0 28 29 349 29 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1751 1728 1870 0
Q Serve(g_s), s 43.0 0.0 0.0 0.0 1.3 1.4 11.7 1.0 0.0
Cycle Q Clear(g_c), s 43.0 0.0 0.0 0.0 1.3 1.4 11.7 1.0 0.0
Prop In Lane 1.00 1.00 0.00 0.38 1.00 0.00
Lane Grp Cap(c), veh/h 1538 0 684 0 553 545 411 879 0
V/C Ratio(X) 0.90 0.00 0.00 0.00 0.05 0.05 0.85 0.03 0.00
Avail Cap(c_a), veh/h 1897 0 844 0 553 545 483 879 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 31.3 0.0 19.1 0.0 28.5 28.5 51.0 16.9 0.0
Incr Delay (d2), s/veh 5.7 0.0 0.0 0.0 0.2 0.2 11.8 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.2 0.0 0.0 0.0 0.6 0.6 5.7 0.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.9 0.0 19.1 0.0 28.6 28.7 62.8 16.9 0.0
LnGrp LOS D A B A C C E B A
Approach Vol, veh/h 1392 57 378
Approach Delay, s/veh 36.9 28.7 59.3
Approach LOS D C E

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 18.8 43.2 56.1 62.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 17 34.3 62.9 55.5
Max Q Clear Time (g_c+I1), s 13.7 3.4 45.0 3.0
Green Ext Time (p_c), s 0.4 0.3 6.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.3
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1475 85 129 734 106 484
Future Volume (veh/h) 1475 85 129 734 106 484
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1603 92 140 798 115 526
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2378 136 169 3128 1001 610
Arrive On Green 0.48 0.48 0.09 0.61 0.29 0.29
Sat Flow, veh/h 5108 283 1781 5274 3456 1585
Grp Volume(v), veh/h 1104 591 140 798 115 526
Grp Sat Flow(s),veh/h/ln 1702 1819 1781 1702 1728 1585
Q Serve(g_s), s 30.1 30.1 9.3 8.7 3.0 35.0
Cycle Q Clear(g_c), s 30.1 30.1 9.3 8.7 3.0 35.0
Prop In Lane 0.16 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1638 876 169 3128 1001 610
V/C Ratio(X) 0.67 0.67 0.83 0.26 0.11 0.86
Avail Cap(c_a), veh/h 1638 876 333 3128 1001 610
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.1 24.1 53.7 10.7 31.5 34.2
Incr Delay (d2), s/veh 2.2 4.1 9.9 0.2 0.1 12.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.8 13.1 4.5 3.0 1.2 15.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.3 28.2 63.6 10.9 31.6 46.4
LnGrp LOS C C E B C D
Approach Vol, veh/h 1695 938 641
Approach Delay, s/veh 27.0 18.8 43.8
Approach LOS C B D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.9 64.6 80.5 40.3
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 22.6 46.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 11.3 32.1 10.7 37.0
Green Ext Time (p_c), s 0.2 8.8 5.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2: Seabreeze St & Del Mar Heights Rd Existing PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Existing PM.syn Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2094 17 38 653 0 15 0 36 0 0 0
Future Volume (veh/h) 0 2094 17 38 653 0 15 0 36 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 0 2276 18 41 710 0 16 0 39
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 2 2 2 2 0 0 2 0
Cap, veh/h 0 3608 29 73 4107 0 24 0 57
Arrive On Green 0.00 0.69 0.69 0.04 0.80 0.00 0.05 0.00 0.05
Sat Flow, veh/h 0 5394 41 1781 5274 0 476 0 1161
Grp Volume(v), veh/h 0 1482 812 41 710 0 55 0 0
Grp Sat Flow(s),veh/h/ln 0 1702 1863 1781 1702 0 1638 0 0
Q Serve(g_s), s 0.0 14.7 14.7 1.4 1.9 0.0 2.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 14.7 14.7 1.4 1.9 0.0 2.0 0.0 0.0
Prop In Lane 0.00 0.02 1.00 0.00 0.29 0.71
Lane Grp Cap(c), veh/h 0 2350 1286 73 4107 0 81 0 0
V/C Ratio(X) 0.00 0.63 0.63 0.56 0.17 0.00 0.68 0.00 0.00
Avail Cap(c_a), veh/h 0 3343 1829 217 5221 0 492 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 5.2 5.2 29.0 1.4 0.0 28.8 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.3 0.5 6.6 0.0 0.0 9.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.4 2.7 0.7 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 5.5 5.7 35.6 1.4 0.0 38.3 0.0 0.0
LnGrp LOS A A A D A A D A A
Approach Vol, veh/h 2294 751 55
Approach Delay, s/veh 5.6 3.3 38.3
Approach LOS A A D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 7.0 47.0 54.1 7.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 60.5 63.0 18.5
Max Q Clear Time (g_c+I1), s 3.4 16.7 3.9 4.0
Green Ext Time (p_c), s 0.0 25.8 5.1 0.2

Intersection Summary
HCM 6th Ctrl Delay 5.6
HCM 6th LOS A
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 2196 155 94 565 60 145
Future Volume (veh/h) 2196 155 94 565 60 145
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2387 168 102 614 65 158
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2509 1309 151 2798 413 189
Arrive On Green 0.71 0.71 0.04 0.79 0.12 0.12
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 2387 168 102 614 65 158
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 70.3 2.4 3.4 5.2 2.0 11.4
Cycle Q Clear(g_c), s 70.3 2.4 3.4 5.2 2.0 11.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2509 1309 151 2798 413 189
V/C Ratio(X) 0.95 0.13 0.68 0.22 0.16 0.83
Avail Cap(c_a), veh/h 2509 1309 151 2798 798 366
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.4 2.0 55.1 3.2 46.2 50.4
Incr Delay (d2), s/veh 9.7 0.2 11.5 0.0 0.2 9.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 25.2 1.2 1.7 1.3 0.9 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 2.2 66.6 3.2 46.4 59.6
LnGrp LOS C A E A D E
Approach Vol, veh/h 2555 716 223
Approach Delay, s/veh 23.6 12.3 55.7
Approach LOS C B E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 9.5 88.6 98.1 18.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 5.1 82.6 92.1 27.0
Max Q Clear Time (g_c+I1), s 5.4 72.3 7.2 13.4
Green Ext Time (p_c), s 0.0 9.4 4.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 23.3
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 907 624 810 242 242 39 129 734 150 72 338 288
Future Volume (veh/h) 907 624 810 242 242 39 129 734 150 72 338 288
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 986 678 880 263 263 42 140 798 163 78 367 313
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 762 1373 699 314 913 407 188 1235 695 119 1164 869
Arrive On Green 0.22 0.39 0.39 0.09 0.26 0.26 0.05 0.35 0.35 0.03 0.33 0.33
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 986 678 880 263 263 42 140 798 163 78 367 313
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 32.6 21.4 57.2 11.1 8.8 3.0 5.9 27.9 9.5 3.3 11.5 16.4
Cycle Q Clear(g_c), s 32.6 21.4 57.2 11.1 8.8 3.0 5.9 27.9 9.5 3.3 11.5 16.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 762 1373 699 314 913 407 188 1235 695 119 1164 869
V/C Ratio(X) 1.29 0.49 1.26 0.84 0.29 0.10 0.74 0.65 0.23 0.65 0.32 0.36
Avail Cap(c_a), veh/h 762 1373 699 416 913 407 318 1235 695 168 1164 869
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.7 34.4 41.3 66.2 44.1 41.9 68.9 40.6 26.0 70.5 37.3 18.8
Incr Delay (d2), s/veh 142.2 0.3 128.0 10.9 0.8 0.5 5.7 2.6 0.8 5.9 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 29.0 9.1 49.1 5.3 3.9 1.2 2.7 12.4 3.7 1.5 4.9 5.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 199.9 34.7 169.4 77.1 44.9 42.5 74.6 43.2 26.8 76.4 37.4 19.1
LnGrp LOS F C F E D D E D C E D B
Approach Vol, veh/h 2544 568 1101 758
Approach Delay, s/veh 145.3 59.6 44.8 33.9
Approach LOS F E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.5 57.4 17.8 63.2 12.5 54.5 37.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 7.2 51.4 17.8 52.8 13.6 45.0 32.6 38.0
Max Q Clear Time (g_c+I1), s 5.3 29.9 13.1 59.2 7.9 18.4 34.6 10.8
Green Ext Time (p_c), s 0.0 5.7 0.4 0.0 0.2 3.3 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 96.3
HCM 6th LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 2 313 17 842 0 0 804 452
Future Volume (veh/h) 0 0 0 9 2 313 17 842 0 0 804 452
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 10 2 340 18 915 0 0 874 491
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 213 43 397 301 2631 0 0 986 836
Arrive On Green 0.14 0.14 0.14 0.17 0.74 0.00 0.00 0.53 0.53
Sat Flow, veh/h 1496 299 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 12 0 340 18 915 0 0 874 491
Grp Sat Flow(s),veh/h/ln 1796 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.6 0.0 12.8 0.9 9.7 0.0 0.0 44.4 22.7
Cycle Q Clear(g_c), s 0.6 0.0 12.8 0.9 9.7 0.0 0.0 44.4 22.7
Prop In Lane 0.83 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 255 0 397 301 2631 0 0 986 836
V/C Ratio(X) 0.05 0.00 0.86 0.06 0.35 0.00 0.00 0.89 0.59
Avail Cap(c_a), veh/h 303 0 471 301 2631 0 0 986 836
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 39.7 0.0 44.9 37.4 4.9 0.0 0.0 22.5 17.3
Incr Delay (d2), s/veh 0.1 0.0 12.8 0.4 0.4 0.0 0.0 11.6 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 5.1 0.4 3.1 0.0 0.0 21.5 8.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.8 0.0 57.7 37.8 5.2 0.0 0.0 34.0 20.3
LnGrp LOS D A E D A A A C C
Approach Vol, veh/h 352 933 1365
Approach Delay, s/veh 57.1 5.9 29.1
Approach LOS E A C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 85.8 22.8 63.0 21.3
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 79.3 * 18 56.5 18.1
Max Q Clear Time (g_c+I1), s 11.7 2.9 46.4 14.8
Green Ext Time (p_c), s 8.4 0.0 5.8 0.5

Intersection Summary
HCM 6th Ctrl Delay 24.6
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 839 44 5 0 0 0 0 20 7 796 17 0
Future Volume (veh/h) 839 44 5 0 0 0 0 20 7 796 17 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 946 0 5 0 22 8 865 18 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1048 0 466 0 784 269 939 1144 0
Arrive On Green 0.29 0.00 0.29 0.00 0.30 0.30 0.27 0.61 0.00
Sat Flow, veh/h 3563 0 1585 0 2689 892 3456 1870 0
Grp Volume(v), veh/h 946 0 5 0 15 15 865 18 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1710 1728 1870 0
Q Serve(g_s), s 31.5 0.0 0.3 0.0 0.7 0.8 30.0 0.5 0.0
Cycle Q Clear(g_c), s 31.5 0.0 0.3 0.0 0.7 0.8 30.0 0.5 0.0
Prop In Lane 1.00 1.00 0.00 0.52 1.00 0.00
Lane Grp Cap(c), veh/h 1048 0 466 0 537 516 939 1144 0
V/C Ratio(X) 0.90 0.00 0.01 0.00 0.03 0.03 0.92 0.02 0.00
Avail Cap(c_a), veh/h 1238 0 551 0 537 516 1016 1144 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 41.8 0.0 30.8 0.0 30.3 30.3 43.7 9.4 0.0
Incr Delay (d2), s/veh 8.4 0.0 0.0 0.0 0.1 0.1 12.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.9 0.0 0.1 0.0 0.3 0.3 14.4 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.2 0.0 30.8 0.0 30.4 30.4 56.3 9.4 0.0
LnGrp LOS D A C A C C E A A
Approach Vol, veh/h 951 30 883
Approach Delay, s/veh 50.1 30.4 55.4
Approach LOS D C E

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 38.2 43.8 41.4 82.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 36 34.5 42.9 75.5
Max Q Clear Time (g_c+I1), s 32.0 2.8 33.5 2.5
Green Ext Time (p_c), s 1.5 0.1 2.8 0.1

Intersection Summary
HCM 6th Ctrl Delay 52.3
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 985 82 490 1462 207 414
Future Volume (veh/h) 985 82 490 1462 207 414
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1071 89 533 1589 225 450
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1516 126 565 3434 761 851
Arrive On Green 0.32 0.32 0.32 0.67 0.22 0.22
Sat Flow, veh/h 4972 399 1781 5274 3456 1585
Grp Volume(v), veh/h 759 401 533 1589 225 450
Grp Sat Flow(s),veh/h/ln 1702 1799 1781 1702 1728 1585
Q Serve(g_s), s 21.6 21.6 32.1 16.3 6.0 20.2
Cycle Q Clear(g_c), s 21.6 21.6 32.1 16.3 6.0 20.2
Prop In Lane 0.22 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1074 568 565 3434 761 851
V/C Ratio(X) 0.71 0.71 0.94 0.46 0.30 0.53
Avail Cap(c_a), veh/h 1074 568 625 3434 1099 1007
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.2 33.2 36.6 8.6 35.8 16.5
Incr Delay (d2), s/veh 3.9 7.3 22.0 0.5 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 10.1 16.6 5.1 2.5 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.1 40.4 58.6 9.0 36.0 17.0
LnGrp LOS D D E A D B
Approach Vol, veh/h 1160 2122 675
Approach Delay, s/veh 38.2 21.5 23.3
Approach LOS D C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 39.3 41.2 80.5 29.5
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 38.6 30.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 34.1 23.6 18.3 22.2
Green Ext Time (p_c), s 0.8 3.6 16.4 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.7
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 1352 7 72 2063 0 30 0 114 0 0 0
Future Volume (veh/h) 25 1352 7 72 2063 0 30 0 114 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 27 1470 8 78 2242 0 33 0 124
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 81 2779 15 109 3678 0 44 0 163
Arrive On Green 0.58 0.58 0.58 0.06 0.72 0.00 0.13 0.00 0.13
Sat Flow, veh/h 30 4765 26 1781 5274 0 341 0 1282
Grp Volume(v), veh/h 493 483 529 78 2242 0 157 0 0
Grp Sat Flow(s),veh/h/ln 1574 1549 1697 1781 1702 0 1623 0 0
Q Serve(g_s), s 0.0 11.2 11.2 2.5 13.0 0.0 5.5 0.0 0.0
Cycle Q Clear(g_c), s 8.8 11.2 11.2 2.5 13.0 0.0 5.5 0.0 0.0
Prop In Lane 0.05 0.02 1.00 0.00 0.21 0.79
Lane Grp Cap(c), veh/h 982 903 990 109 3678 0 207 0 0
V/C Ratio(X) 0.50 0.53 0.53 0.72 0.61 0.00 0.76 0.00 0.00
Avail Cap(c_a), veh/h 1410 1452 1592 346 5349 0 535 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 7.0 7.5 7.5 27.3 4.1 0.0 24.9 0.0 0.0
Incr Delay (d2), s/veh 0.4 0.5 0.5 8.5 0.2 0.0 5.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 2.4 2.7 1.2 1.4 0.0 2.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.4 8.0 7.9 35.8 4.3 0.0 30.6 0.0 0.0
LnGrp LOS A A A D A A C A A
Approach Vol, veh/h 1505 2320 157
Approach Delay, s/veh 7.8 5.3 30.6
Approach LOS A A C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 8.1 39.0 47.1 12.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 11.5 55.5 62.0 19.5
Max Q Clear Time (g_c+I1), s 4.5 13.2 15.0 7.5
Green Ext Time (p_c), s 0.1 13.8 27.7 0.6

Intersection Summary
HCM 6th Ctrl Delay 7.3
HCM 6th LOS A
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1378 204 398 1844 284 436
Future Volume (veh/h) 1378 204 398 1844 284 436
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1498 222 433 2004 309 474
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1425 1111 445 2057 1037 476
Arrive On Green 0.40 0.40 0.13 0.58 0.30 0.30
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 1498 222 433 2004 309 474
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 36.1 4.4 11.2 49.0 6.2 26.9
Cycle Q Clear(g_c), s 36.1 4.4 11.2 49.0 6.2 26.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1425 1111 445 2057 1037 476
V/C Ratio(X) 1.05 0.20 0.97 0.97 0.30 1.00
Avail Cap(c_a), veh/h 1425 1111 445 2057 1037 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.0 4.7 39.0 18.3 24.2 31.5
Incr Delay (d2), s/veh 38.4 0.4 35.3 14.2 0.2 40.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 21.2 3.1 6.7 20.1 2.5 15.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.4 5.1 74.4 32.5 24.4 71.8
LnGrp LOS F A E C C E
Approach Vol, veh/h 1720 2437 783
Approach Delay, s/veh 57.6 40.0 53.1
Approach LOS E D D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 16.0 42.1 58.1 31.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 11.6 36.1 52.1 27.0
Max Q Clear Time (g_c+I1), s 13.2 38.1 51.0 28.9
Green Ext Time (p_c), s 0.0 0.0 1.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 48.2
HCM 6th LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 568 746 489 455 859 94 511 637 401 159 947 873
Future Volume (veh/h) 568 746 489 455 859 94 511 637 401 159 947 873
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 617 811 532 495 934 102 555 692 436 173 1029 949
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 590 1019 672 475 900 402 475 1328 810 220 1066 746
Arrive On Green 0.17 0.29 0.29 0.14 0.25 0.25 0.14 0.37 0.37 0.06 0.30 0.30
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 617 811 532 495 934 102 555 692 436 173 1029 949
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 25.6 31.6 43.0 20.6 38.0 7.7 20.6 22.7 27.8 7.4 42.8 45.0
Cycle Q Clear(g_c), s 25.6 31.6 43.0 20.6 38.0 7.7 20.6 22.7 27.8 7.4 42.8 45.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 590 1019 672 475 900 402 475 1328 810 220 1066 746
V/C Ratio(X) 1.05 0.80 0.79 1.04 1.04 0.25 1.17 0.52 0.54 0.79 0.97 1.27
Avail Cap(c_a), veh/h 590 1019 672 475 900 402 475 1328 810 297 1066 746
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.2 49.4 37.5 64.7 56.0 44.7 64.7 36.5 24.7 69.2 51.7 39.7
Incr Delay (d2), s/veh 49.7 4.5 6.4 53.0 40.1 1.5 96.9 1.5 2.6 9.4 19.6 132.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.1 14.4 17.6 12.4 21.6 3.2 15.3 10.0 10.7 3.5 21.4 53.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 111.9 53.9 43.9 117.7 96.1 46.2 161.6 38.0 27.3 78.7 71.4 172.5
LnGrp LOS F D D F F D F D C E E F
Approach Vol, veh/h 1960 1531 1683 2151
Approach Delay, s/veh 69.4 99.8 76.0 116.6
Approach LOS E F E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 62.0 25.0 49.0 25.0 51.0 30.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 12.9 52.7 20.6 43.0 20.6 45.0 25.6 38.0
Max Q Clear Time (g_c+I1), s 9.4 29.8 22.6 45.0 22.6 47.0 27.6 40.0
Green Ext Time (p_c), s 0.2 6.2 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 91.1
HCM 6th LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 5 270 20 1302 0 1 341 1285
Future Volume (veh/h) 0 0 0 9 5 270 20 1302 0 1 341 1285
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 10 5 293 22 1415 0 1 1140 884
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 2 2 2
Cap, veh/h 150 75 346 296 2728 0 31 1049 890
Arrive On Green 0.12 0.12 0.12 0.17 0.77 0.00 0.56 0.56 0.56
Sat Flow, veh/h 1207 603 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 15 0 293 22 1415 0 1141 0 884
Grp Sat Flow(s),veh/h/ln 1810 0 1395 1781 1777 0 1870 0 1585
Q Serve(g_s), s 0.9 0.0 12.0 1.2 17.9 0.0 6.7 0.0 64.4
Cycle Q Clear(g_c), s 0.9 0.0 12.0 1.2 17.9 0.0 65.3 0.0 64.4
Prop In Lane 0.67 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 225 0 346 296 2728 0 1080 0 890
V/C Ratio(X) 0.07 0.00 0.85 0.07 0.52 0.00 1.06 0.00 0.99
Avail Cap(c_a), veh/h 282 0 434 296 2728 0 1080 0 890
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 49.9 41.0 5.2 0.0 26.4 0.0 25.3
Incr Delay (d2), s/veh 0.1 0.0 12.0 0.5 0.7 0.0 43.4 0.0 28.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 4.7 0.6 5.7 0.0 41.9 0.0 29.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.1 0.0 61.9 41.5 5.9 0.0 69.9 0.0 54.0
LnGrp LOS D A E D A A F A D
Approach Vol, veh/h 308 1437 2025
Approach Delay, s/veh 61.0 6.5 62.9
Approach LOS E A E

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 95.8 24.0 71.8 20.5
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 89.3 * 19 65.3 18.1
Max Q Clear Time (g_c+I1), s 19.9 3.2 67.3 14.0
Green Ext Time (p_c), s 17.4 0.0 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 41.3
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1280 3 1 0 0 0 0 42 10 323 27 0
Future Volume (veh/h) 1280 3 1 0 0 0 0 42 10 323 27 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 1393 0 1 0 46 11 351 29 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1540 0 685 0 889 205 413 878 0
Arrive On Green 0.43 0.00 0.43 0.00 0.31 0.31 0.12 0.47 0.00
Sat Flow, veh/h 3563 0 1585 0 2960 662 3456 1870 0
Grp Volume(v), veh/h 1393 0 1 0 28 29 351 29 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1751 1728 1870 0
Q Serve(g_s), s 43.1 0.0 0.0 0.0 1.3 1.4 11.8 1.0 0.0
Cycle Q Clear(g_c), s 43.1 0.0 0.0 0.0 1.3 1.4 11.8 1.0 0.0
Prop In Lane 1.00 1.00 0.00 0.38 1.00 0.00
Lane Grp Cap(c), veh/h 1540 0 685 0 551 543 413 878 0
V/C Ratio(X) 0.90 0.00 0.00 0.00 0.05 0.05 0.85 0.03 0.00
Avail Cap(c_a), veh/h 1896 0 843 0 551 543 482 878 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 31.3 0.0 19.1 0.0 28.6 28.6 51.0 16.9 0.0
Incr Delay (d2), s/veh 5.7 0.0 0.0 0.0 0.2 0.2 12.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.2 0.0 0.0 0.0 0.6 0.6 5.8 0.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.0 0.0 19.1 0.0 28.7 28.8 63.0 17.0 0.0
LnGrp LOS D A B A C C E B A
Approach Vol, veh/h 1394 57 380
Approach Delay, s/veh 37.0 28.8 59.5
Approach LOS D C E

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 18.8 43.2 56.2 62.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 17 34.3 62.9 55.5
Max Q Clear Time (g_c+I1), s 13.8 3.4 45.1 3.0
Green Ext Time (p_c), s 0.4 0.3 6.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 41.4
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



1: Carmel Canyon Rd & Del Mar Heights Rd Existing+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1479 85 129 737 106 484
Future Volume (veh/h) 1479 85 129 737 106 484
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1608 92 140 801 115 526
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2378 136 169 3128 1001 610
Arrive On Green 0.48 0.48 0.09 0.61 0.29 0.29
Sat Flow, veh/h 5109 283 1781 5274 3456 1585
Grp Volume(v), veh/h 1108 592 140 801 115 526
Grp Sat Flow(s),veh/h/ln 1702 1820 1781 1702 1728 1585
Q Serve(g_s), s 30.2 30.3 9.3 8.7 3.0 35.0
Cycle Q Clear(g_c), s 30.2 30.3 9.3 8.7 3.0 35.0
Prop In Lane 0.16 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1638 876 169 3128 1001 610
V/C Ratio(X) 0.68 0.68 0.83 0.26 0.11 0.86
Avail Cap(c_a), veh/h 1638 876 333 3128 1001 610
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.1 24.1 53.7 10.8 31.5 34.2
Incr Delay (d2), s/veh 2.3 4.2 9.9 0.2 0.1 12.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.9 13.2 4.5 3.0 1.2 15.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.3 28.3 63.6 11.0 31.6 46.4
LnGrp LOS C C E B C D
Approach Vol, veh/h 1700 941 641
Approach Delay, s/veh 27.0 18.8 43.8
Approach LOS C B D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.9 64.6 80.5 40.3
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 22.6 46.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 11.3 32.3 10.7 37.0
Green Ext Time (p_c), s 0.2 8.8 6.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2: Seabreeze St & Del Mar Heights Rd Existing+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 2098 17 38 657 0 15 0 36 0 0 0
Future Volume (veh/h) 21 2098 17 38 657 0 15 0 36 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 23 2280 18 41 714 0 16 0 39
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 74 3473 27 73 4111 0 24 0 57
Arrive On Green 0.69 0.69 0.69 0.04 0.81 0.00 0.05 0.00 0.05
Sat Flow, veh/h 20 5024 39 1781 5274 0 476 0 1161
Grp Volume(v), veh/h 843 705 773 41 714 0 55 0 0
Grp Sat Flow(s),veh/h/ln 1839 1549 1695 1781 1702 0 1638 0 0
Q Serve(g_s), s 0.0 15.9 16.0 1.4 2.0 0.0 2.0 0.0 0.0
Cycle Q Clear(g_c), s 15.7 15.9 16.0 1.4 2.0 0.0 2.0 0.0 0.0
Prop In Lane 0.03 0.02 1.00 0.00 0.29 0.71
Lane Grp Cap(c), veh/h 1332 1071 1172 73 4111 0 81 0 0
V/C Ratio(X) 0.63 0.66 0.66 0.56 0.17 0.00 0.68 0.00 0.00
Avail Cap(c_a), veh/h 1846 1515 1658 216 5202 0 490 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 5.4 5.4 5.4 29.1 1.4 0.0 28.9 0.0 0.0
Incr Delay (d2), s/veh 0.5 0.7 0.6 6.7 0.0 0.0 9.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 2.4 2.7 0.7 0.0 0.0 1.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.9 6.1 6.1 35.8 1.4 0.0 38.5 0.0 0.0
LnGrp LOS A A A D A A D A A
Approach Vol, veh/h 2321 755 55
Approach Delay, s/veh 6.0 3.3 38.5
Approach LOS A A D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 7.0 47.3 54.3 7.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 60.5 63.0 18.5
Max Q Clear Time (g_c+I1), s 3.4 18.0 4.0 4.0
Green Ext Time (p_c), s 0.0 24.8 5.2 0.2

Intersection Summary
HCM 6th Ctrl Delay 5.9
HCM 6th LOS A



3: Old Carmel Valley Rd & Del Mar Heights Rd Existing+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Project PM.syn Page 3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 2196 159 107 565 64 156
Future Volume (veh/h) 2196 159 107 565 64 156
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2387 173 116 614 70 170
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2488 1311 149 2774 439 201
Arrive On Green 0.70 0.70 0.04 0.78 0.13 0.13
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 2387 173 116 614 70 170
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 72.4 2.5 3.9 5.4 2.1 12.4
Cycle Q Clear(g_c), s 72.4 2.5 3.9 5.4 2.1 12.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2488 1311 149 2774 439 201
V/C Ratio(X) 0.96 0.13 0.78 0.22 0.16 0.84
Avail Cap(c_a), veh/h 2488 1311 149 2774 791 363
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.2 2.0 55.9 3.4 45.9 50.4
Incr Delay (d2), s/veh 10.8 0.2 22.3 0.0 0.2 9.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 26.5 1.3 2.1 1.4 0.9 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.9 2.2 78.2 3.5 46.1 59.6
LnGrp LOS C A E A D E
Approach Vol, veh/h 2560 730 240
Approach Delay, s/veh 25.3 15.3 55.7
Approach LOS C B E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 9.5 88.6 98.1 19.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 5.1 82.6 92.1 27.0
Max Q Clear Time (g_c+I1), s 5.9 74.4 7.4 14.4
Green Ext Time (p_c), s 0.0 7.6 4.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 25.3
HCM 6th LOS C



4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop RdExisting+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Project PM.syn Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 908 624 819 242 242 39 140 734 150 72 338 289
Future Volume (veh/h) 908 624 819 242 242 39 140 734 150 72 338 289
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 987 678 890 263 263 42 152 798 163 78 367 314
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 762 1373 704 314 913 407 200 1235 695 119 1152 863
Arrive On Green 0.22 0.39 0.39 0.09 0.26 0.26 0.06 0.35 0.35 0.03 0.32 0.32
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 987 678 890 263 263 42 152 798 163 78 367 314
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 32.6 21.4 57.2 11.1 8.8 3.0 6.4 27.9 9.5 3.3 11.5 16.6
Cycle Q Clear(g_c), s 32.6 21.4 57.2 11.1 8.8 3.0 6.4 27.9 9.5 3.3 11.5 16.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 762 1373 704 314 913 407 200 1235 695 119 1152 863
V/C Ratio(X) 1.30 0.49 1.26 0.84 0.29 0.10 0.76 0.65 0.23 0.65 0.32 0.36
Avail Cap(c_a), veh/h 762 1373 704 416 913 407 318 1235 695 168 1152 863
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.7 34.4 41.1 66.2 44.1 41.9 68.6 40.6 26.0 70.5 37.7 19.1
Incr Delay (d2), s/veh 142.8 0.3 129.7 10.9 0.8 0.5 5.8 2.6 0.8 5.9 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 29.0 9.1 49.8 5.3 3.9 1.2 3.0 12.4 3.7 1.5 5.0 6.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 200.4 34.7 170.8 77.1 44.9 42.5 74.4 43.2 26.8 76.4 37.8 19.4
LnGrp LOS F C F E D D E D C E D B
Approach Vol, veh/h 2555 568 1113 759
Approach Delay, s/veh 146.1 59.6 45.1 34.2
Approach LOS F E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.5 57.4 17.8 63.2 13.0 53.9 37.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 7.2 51.4 17.8 52.8 13.6 45.0 32.6 38.0
Max Q Clear Time (g_c+I1), s 5.3 29.9 13.1 59.2 8.4 18.6 34.6 10.8
Green Ext Time (p_c), s 0.0 5.7 0.4 0.0 0.2 3.3 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 96.8
HCM 6th LOS F



5: Carmel Valley Rd & SR 56 WB Ramps Existing+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 2 318 17 848 0 0 808 457
Future Volume (veh/h) 0 0 0 9 2 318 17 848 0 0 808 457
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 10 2 346 18 922 0 0 878 497
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 216 43 402 300 2625 0 0 984 834
Arrive On Green 0.14 0.14 0.14 0.17 0.74 0.00 0.00 0.53 0.53
Sat Flow, veh/h 1496 299 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 12 0 346 18 922 0 0 878 497
Grp Sat Flow(s),veh/h/ln 1796 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.6 0.0 13.0 0.9 9.8 0.0 0.0 45.0 23.2
Cycle Q Clear(g_c), s 0.6 0.0 13.0 0.9 9.8 0.0 0.0 45.0 23.2
Prop In Lane 0.83 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 259 0 402 300 2625 0 0 984 834
V/C Ratio(X) 0.05 0.00 0.86 0.06 0.35 0.00 0.00 0.89 0.60
Avail Cap(c_a), veh/h 303 0 470 300 2625 0 0 984 834
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 39.6 0.0 44.9 37.5 5.0 0.0 0.0 22.7 17.6
Incr Delay (d2), s/veh 0.1 0.0 13.4 0.4 0.4 0.0 0.0 12.1 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 5.2 0.4 3.2 0.0 0.0 21.9 8.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.7 0.0 58.3 37.9 5.3 0.0 0.0 34.8 20.7
LnGrp LOS D A E D A A A C C
Approach Vol, veh/h 358 940 1375
Approach Delay, s/veh 57.7 5.9 29.7
Approach LOS E A C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 85.8 22.8 63.0 21.6
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 79.3 * 18 56.5 18.1
Max Q Clear Time (g_c+I1), s 11.8 2.9 47.0 15.0
Green Ext Time (p_c), s 8.5 0.0 5.6 0.5

Intersection Summary
HCM 6th Ctrl Delay 25.1
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



6: Carmel Valley Rd & SR 56 EB Ramps Existing+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 845 44 5 0 0 0 0 20 7 800 17 0
Future Volume (veh/h) 845 44 5 0 0 0 0 20 7 800 17 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 952 0 5 0 22 8 870 18 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1053 0 469 0 778 267 942 1142 0
Arrive On Green 0.30 0.00 0.30 0.00 0.30 0.30 0.27 0.61 0.00
Sat Flow, veh/h 3563 0 1585 0 2689 892 3456 1870 0
Grp Volume(v), veh/h 952 0 5 0 15 15 870 18 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1710 1728 1870 0
Q Serve(g_s), s 31.8 0.0 0.3 0.0 0.7 0.8 30.3 0.5 0.0
Cycle Q Clear(g_c), s 31.8 0.0 0.3 0.0 0.7 0.8 30.3 0.5 0.0
Prop In Lane 1.00 1.00 0.00 0.52 1.00 0.00
Lane Grp Cap(c), veh/h 1053 0 469 0 533 513 942 1142 0
V/C Ratio(X) 0.90 0.00 0.01 0.00 0.03 0.03 0.92 0.02 0.00
Avail Cap(c_a), veh/h 1236 0 550 0 533 513 1014 1142 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 41.9 0.0 30.8 0.0 30.6 30.6 43.7 9.5 0.0
Incr Delay (d2), s/veh 8.6 0.0 0.0 0.0 0.1 0.1 13.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.1 0.0 0.1 0.0 0.3 0.3 14.5 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.4 0.0 30.8 0.0 30.7 30.7 56.7 9.5 0.0
LnGrp LOS D A C A C C E A A
Approach Vol, veh/h 957 30 888
Approach Delay, s/veh 50.3 30.7 55.7
Approach LOS D C E

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 38.4 43.6 41.7 82.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 36 34.5 42.9 75.5
Max Q Clear Time (g_c+I1), s 32.3 2.8 33.8 2.5
Green Ext Time (p_c), s 1.5 0.1 2.8 0.1

Intersection Summary
HCM 6th Ctrl Delay 52.6
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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APPENDIX E 
CUMULATIVE PROJECTS DATA 





Volume Rate In Out Total Rate In Out Total

Group A

11 A Lighthouse Ridge Single Family Detached 10 DU 10 /DU 100 8% 30% : 70% 2 6 8 10% 70% : 30% 7 3 10

Group B

4 B PHR Units 8 & 9 Single Family Detached 515 DU 10 /DU 5,150 8% 30% : 70% 124 288 412 10% 70% : 30% 361 154 515

Group C

7 C PHR Unit 13 Apartments 280 DU 6 /DU 1,680 8% 20% : 80% 27 107 134 9% 70% : 30% 106 45 151

7 C Affordable Detached 198 DU 10 /DU 1,980 8% 30% : 70% 47 111 158 10% 70% : 30% 139 59 198

Subtotal Group C 3,660 74 218 292 245 104 349

Group D

5 D PHR Village Commercial II Retail Shopping + Parking Garage 23.2 KSF 40 /DU 928 3% 60% : 40% 17 11 28 9% 50% : 50% 42 42 84

6 D Corallina Multi-Family + Affordable 130 DU 8 /DU 1,040 8% 20% : 80% 17 66 83 10% 70% : 30% 73 31 104

Retail 30 KSF 40 /DU 1,200 3% 60% : 40% 22 14 36 9% 50% : 50% 54 54 108

8 D PHR Village Residential Single Family Detached 22 DU 10 /DU 220 8% 30% : 70% 5 13 18 10% 70% : 30% 15 7 22

Subtotal Group D 3,388 61 104 165 184 134 318

Group E

1 E The Elms & Ivy 146 SFDU + 32 Affordable 178 DU 10 /DU 1,780 8% 30% : 70% 43 99 142 10% 70% : 30% 125 53 178

2 E Rancho Milagro Multi-Family + Affordable 35 DU 8 /DU 280 8% 20% : 80% 4 18 22 10% 70% : 30% 20 8 28

3 E YYPacific Highlands Ranch 5-11
Single Family Detached 

(1,002 DU. 20% Assumed) 1002 DU 10 /DU 10,020 8% 30% : 70% 241 561 802 10% 70% : 30% 701 301 1002

3 E Elementary School 1 site 1180 /site 1,180 31% 60% : 40% 220 146 366 19% 40% : 60% 90 134 224

3 E Park 5 acres 5 /acre 25 4% 50% : 50% 1 0 1 8% 50% : 50% 1 1 2

9 E Unitas Single Family Detached 5 DU 10 /DU 50 8% 30% : 70% 1 3 4 10% 70% : 30% 4 1 5

10 E Meadowood II Single Family Detached + Triplex 20 DU 10 /DU 200 8% 30% : 70% 5 11 16 10% 70% : 30% 14 6 20

Subtotal Group E 13,535 515 838 1353 955 504 1459

TOTAL 25,833 776 1454 2230 1752 899 2651

Seabreeze
Cumulative Projects Trip Generation

Project 
# Group Applicant  (Project Name) Land Use Quantity

Daily Volumes AM Peak Hour PM Peak Hour

Rate a Split Split

N:\2793\Cumulative\List of Projects
7/12/2018  11:50 AM Linscott, Law "



Cumulative Projects Assignment

Ram Rpm Tam Tpm Lam Lpm Ram Rpm Tam Tpm Lam Lpm Ram Rpm Tam Tpm Lam Lpm

Sb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wb 0 0 251 166 2 1 0 0 1 1 2 1 0 0 72 39 0 0
Nb 1 3 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0
Eb 0 0 146 297 0 0 0 0 0 1 0 0 0 0 31 90 0 0

Sb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wb 0 0 251 168 0 0 0 0 1 3 0 0 0 0 72 39 0 0
Nb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Eb 0 0 148 297 0 0 0 0 2 1 0 0 0 0 31 90 0 0

Sb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wb 0 0 251 168 0 0 0 0 1 3 0 0 0 0 72 39 0 0
Nb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Eb 0 0 148 297 0 0 0 0 2 1 0 0 0 0 31 90 0 0

Sb 169 106 321 215 14 8 0 1 0 0 0 0 72 39 158 85 14 8
Wb 6 18 26 34 67 89 0 0 0 0 0 0 6 18 0 0 0 0
Nb 42 118 219 367 56 28 0 0 0 0 1 2 0 0 68 199 0 0
Eb 21 62 15 46 113 189 2 1 0 0 1 0 0 0 0 0 31 90

Sb 432 286 87 55 0 0 0 0 2 1 0 0 115 62 43 23 0 0
Wb 38 112 0 0 0 0 1 2 0 0 0 0 19 54 0 0 0 0
Nb 0 0 247 517 0 0 0 0 0 0 0 0 0 0 50 144 0 0
Eb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sb 0 0 0 0 87 55 0 0 0 0 2 1 0 0 0 0 43 23
Wb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Eb 0 0 0 0 247 517 0 0 0 0 0 0 0 0 0 0 50 144

3. Del Mar 
Heights Road 
and Old Carmel 
Valley Road

4. Del Mar 
Heights Road 
and Carmel 
Valley Road

5. Carmel 
Valley Road 
and SR 56 WB 
Ramps

6. Carmel 
Valley Road 
and SR 56 EB 
Ramps

1. Del Mar 
Heights Road 
and Carmel 
Canyon Road

2. Del Mar 
Heights Road 
and Seagrove 
Street

INTERSECTION DIRECTION
TOTAL Group A Group B

N:\2793\Cumulative\List of Projects
7/12/2018



Cumulative Projects Assignment

Sb
Wb
Nb
Eb

Sb
Wb
Nb
Eb

Sb
Wb
Nb
Eb

Sb
Wb
Nb
Eb

Sb
Wb
Nb
Eb

Sb
Wb
Nb
Eb

3. Del Mar 
Heights Road 
and Old Carmel 
Valley Road

4. Del Mar 
Heights Road 
and Carmel 
Valley Road

5. Carmel 
Valley Road 
and SR 56 WB 
Ramps

6. Carmel 
Valley Road 
and SR 56 EB 
Ramps

1. Del Mar 
Heights Road 
and Carmel 
Canyon Road

2. Del Mar 
Heights Road 
and Seagrove 
Street

INTERSECTION DIRECTION
Ram Rpm Tam Tpm Lam Lpm Ram Rpm Tam Tpm Lam Lpm Ram Rpm Tam Tpm Lam Lpm

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 55 26 0 0 0 0 26 34 0 0 0 0 97 66 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 19 61 0 0 0 0 15 46 0 0 0 0 81 99 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 55 26 0 0 0 0 26 34 0 0 0 0 97 66 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 19 61 0 0 0 0 15 46 0 0 0 0 81 99 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 55 26 0 0 0 0 26 34 0 0 0 0 97 66 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 19 61 0 0 0 0 15 46 0 0 0 0 81 99 0 0

0 0 7 25 0 0 0 0 0 0 0 0 97 66 156 105 0 0
0 0 0 0 1 5 0 0 26 34 66 84 0 0 0 0 0 0
4 2 22 10 55 26 38 116 0 0 0 0 0 0 129 158 0 0

19 61 0 0 0 0 0 0 15 46 0 0 0 0 0 0 81 99

109 52 28 14 0 0 52 67 14 17 0 0 156 105 0 0 0 0
10 32 0 0 0 0 8 24 0 0 0 0 0 0 0 0 0 0

0 0 37 123 0 0 0 0 31 92 0 0 0 0 129 158 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 28 14 0 0 0 0 14 17 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 37 123 0 0 0 0 31 92 0 0 0 0 129 158

Group D Group EGroup C

N:\2793\Cumulative\List of Projects
7/12/2018



STREET SEGMENT 
TOTAL 

CUMULATIVE 
ONLY

Group A Group B Group C Group D Group E

Del Mar Heights Road
1 Lansdale Dr to Carmel Canyon Rd 4,455 20 1,290 915 850 1,380
2 Carmel Canyon Rd to Seagrove St 4,495 60 1,290 915 850 1,380
3 Seagrove St to Old Carmel Valley Rd 4,475 40 1,290 915 850 1,380
4 Old Carmel Valley Rd to Carmel Valley Rd 4,475 40 1,290 915 850 1,380

Old Carmel Valley Road
5 Del Mar Heights Rd to Project Site 100 0 0 0 0 0

Carmel Valley Road
6 Del Mar Heights Rd to SR 56 10,055 30 2,830 2,305 2,130 2,760

N:\2793\Analysis\2793.Segment Analysis\2793.Segment Analysis
7/12/2018  11:50 AM
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N:\2793\Report\2nd Submittal\Appendix\2793.ACP.docx 

APPENDIX F 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

NEAR-TERM (OPENING YEAR 2019)  
 
 





1: Carmel Canyon Rd & Del Mar Heights Rd Existing+Cumulative AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Cumulative AM.syn Page 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1129 82 492 1712 207 415
Future Volume (veh/h) 1129 82 492 1712 207 415
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1227 89 535 1861 225 451
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1528 111 567 3434 761 853
Arrive On Green 0.31 0.31 0.32 0.67 0.22 0.22
Sat Flow, veh/h 5027 352 1781 5274 3456 1585
Grp Volume(v), veh/h 860 456 535 1861 225 451
Grp Sat Flow(s),veh/h/ln 1702 1807 1781 1702 1728 1585
Q Serve(g_s), s 25.5 25.5 32.2 20.7 6.0 20.2
Cycle Q Clear(g_c), s 25.5 25.5 32.2 20.7 6.0 20.2
Prop In Lane 0.19 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1070 568 567 3434 761 853
V/C Ratio(X) 0.80 0.80 0.94 0.54 0.30 0.53
Avail Cap(c_a), veh/h 1070 568 625 3434 1099 1008
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.6 34.6 36.6 9.3 35.8 16.4
Incr Delay (d2), s/veh 6.4 11.5 22.1 0.6 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.9 12.4 16.7 6.5 2.5 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.0 46.0 58.7 9.9 36.0 16.9
LnGrp LOS D D E A D B
Approach Vol, veh/h 1316 2396 676
Approach Delay, s/veh 42.7 20.8 23.3
Approach LOS D C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 39.4 41.1 80.5 29.5
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 38.6 30.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 34.2 27.5 22.7 22.2
Green Ext Time (p_c), s 0.8 1.9 21.1 2.0

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2: Seabreeze St & Del Mar Heights Rd Existing+Cumulative AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Cumulative AM.syn Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 1498 7 72 2313 0 30 0 114 0 0 0
Future Volume (veh/h) 25 1498 7 72 2313 0 30 0 114 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 27 1628 8 78 2514 0 33 0 124
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 73 2905 14 102 3780 0 43 0 161
Arrive On Green 0.62 0.62 0.62 0.06 0.74 0.00 0.13 0.00 0.13
Sat Flow, veh/h 26 4715 23 1781 5274 0 341 0 1282
Grp Volume(v), veh/h 532 540 592 78 2514 0 157 0 0
Grp Sat Flow(s),veh/h/ln 1517 1549 1698 1781 1702 0 1623 0 0
Q Serve(g_s), s 0.0 13.8 13.8 2.9 16.9 0.0 6.3 0.0 0.0
Cycle Q Clear(g_c), s 10.2 13.8 13.8 2.9 16.9 0.0 6.3 0.0 0.0
Prop In Lane 0.05 0.01 1.00 0.00 0.21 0.79
Lane Grp Cap(c), veh/h 991 954 1046 102 3780 0 204 0 0
V/C Ratio(X) 0.54 0.57 0.57 0.77 0.67 0.00 0.77 0.00 0.00
Avail Cap(c_a), veh/h 1227 1282 1405 306 4722 0 472 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.9 7.6 7.6 31.2 4.5 0.0 28.4 0.0 0.0
Incr Delay (d2), s/veh 0.5 0.5 0.5 11.3 0.3 0.0 6.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 3.1 3.4 1.5 2.2 0.0 2.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.4 8.1 8.1 42.5 4.7 0.0 34.5 0.0 0.0
LnGrp LOS A A A D A A C A A
Approach Vol, veh/h 1663 2592 157
Approach Delay, s/veh 7.9 5.8 34.5
Approach LOS A A C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 8.3 45.8 54.1 12.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 11.5 55.5 62.0 19.5
Max Q Clear Time (g_c+I1), s 4.9 15.8 18.9 8.3
Green Ext Time (p_c), s 0.1 16.4 30.7 0.6

Intersection Summary
HCM 6th Ctrl Delay 7.6
HCM 6th LOS A



3: Old Carmel Valley Rd & Del Mar Heights Rd Existing+Cumulative AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Cumulative AM.syn Page 3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1526 202 393 2095 283 432
Future Volume (veh/h) 1526 202 393 2095 283 432
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1659 220 427 2277 308 470
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1425 1111 445 2057 1037 476
Arrive On Green 0.40 0.40 0.13 0.58 0.30 0.30
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 1659 220 427 2277 308 470
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 36.1 4.3 11.1 52.1 6.2 26.6
Cycle Q Clear(g_c), s 36.1 4.3 11.1 52.1 6.2 26.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1425 1111 445 2057 1037 476
V/C Ratio(X) 1.16 0.20 0.96 1.11 0.30 0.99
Avail Cap(c_a), veh/h 1425 1111 445 2057 1037 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.0 4.7 39.0 18.9 24.2 31.3
Incr Delay (d2), s/veh 81.8 0.4 32.1 55.9 0.2 38.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 29.8 3.0 6.4 33.0 2.5 14.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 108.8 5.1 71.1 74.8 24.4 69.5
LnGrp LOS F A E F C E
Approach Vol, veh/h 1879 2704 778
Approach Delay, s/veh 96.6 74.2 51.6
Approach LOS F E D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 16.0 42.1 58.1 31.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 11.6 36.1 52.1 27.0
Max Q Clear Time (g_c+I1), s 13.1 38.1 54.1 28.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 78.8
HCM 6th LOS E



4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop RdExisting+Cumulative AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Cumulative AM.syn Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 681 761 507 522 885 100 562 856 443 173 1268 1041
Future Volume (veh/h) 681 761 507 522 885 100 562 856 443 173 1268 1041
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 740 827 551 567 962 109 611 930 482 188 1378 1132
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 590 1019 672 475 900 402 475 1313 803 235 1066 746
Arrive On Green 0.17 0.29 0.29 0.14 0.25 0.25 0.14 0.37 0.37 0.07 0.30 0.30
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 740 827 551 567 962 109 611 930 482 188 1378 1132
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 25.6 32.5 43.0 20.6 38.0 8.3 20.6 33.5 32.3 8.0 45.0 45.0
Cycle Q Clear(g_c), s 25.6 32.5 43.0 20.6 38.0 8.3 20.6 33.5 32.3 8.0 45.0 45.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 590 1019 672 475 900 402 475 1313 803 235 1066 746
V/C Ratio(X) 1.25 0.81 0.82 1.19 1.07 0.27 1.29 0.71 0.60 0.80 1.29 1.52
Avail Cap(c_a), veh/h 590 1019 672 475 900 402 475 1313 803 297 1066 746
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.2 49.7 38.1 64.7 56.0 44.9 64.7 40.4 26.2 68.9 52.5 39.7
Incr Delay (d2), s/veh 128.1 5.1 8.0 106.7 50.1 1.7 144.5 3.3 3.3 11.6 138.7 239.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 21.5 14.8 18.8 15.9 22.9 3.4 18.4 14.9 12.5 3.9 40.0 75.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 190.3 54.8 46.1 171.4 106.1 46.6 209.2 43.6 29.5 80.5 191.2 279.4
LnGrp LOS F D D F F D F D C F F F
Approach Vol, veh/h 2118 1638 2023 2698
Approach Delay, s/veh 99.9 124.7 90.3 220.5
Approach LOS F F F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.6 61.4 25.0 49.0 25.0 51.0 30.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 12.9 52.7 20.6 43.0 20.6 45.0 25.6 38.0
Max Q Clear Time (g_c+I1), s 10.0 35.5 22.6 45.0 22.6 47.0 27.6 40.0
Green Ext Time (p_c), s 0.1 7.4 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 140.8
HCM 6th LOS F



5: Carmel Valley Rd & SR 56 WB Ramps Existing+Cumulative AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Cumulative AM.syn Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 5 306 20 1547 0 1 426 1715
Future Volume (veh/h) 0 0 0 9 5 306 20 1547 0 1 426 1715
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 10 5 333 22 1682 0 1 1513 1164
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 2 2 2
Cap, veh/h 165 83 382 273 2688 0 31 1053 893
Arrive On Green 0.14 0.14 0.14 0.15 0.76 0.00 0.56 0.56 0.56
Sat Flow, veh/h 1207 603 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 15 0 333 22 1682 0 1514 0 1164
Grp Sat Flow(s),veh/h/ln 1810 0 1395 1781 1777 0 1870 0 1585
Q Serve(g_s), s 0.9 0.0 13.8 1.2 25.8 0.0 6.9 0.0 66.5
Cycle Q Clear(g_c), s 0.9 0.0 13.8 1.2 25.8 0.0 66.5 0.0 66.5
Prop In Lane 0.67 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 248 0 382 273 2688 0 1084 0 893
V/C Ratio(X) 0.06 0.00 0.87 0.08 0.63 0.00 1.40 0.00 1.30
Avail Cap(c_a), veh/h 278 0 428 273 2688 0 1084 0 893
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.3 0.0 49.9 42.8 6.6 0.0 26.7 0.0 25.8
Incr Delay (d2), s/veh 0.1 0.0 16.4 0.6 1.1 0.0 184.3 0.0 144.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 5.7 0.6 8.6 0.0 85.0 0.0 59.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.4 0.0 66.3 43.4 7.8 0.0 211.0 0.0 170.6
LnGrp LOS D A E D A A F A F
Approach Vol, veh/h 348 1704 2678
Approach Delay, s/veh 65.4 8.2 193.4
Approach LOS E A F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 95.8 22.8 73.0 22.3
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 89.3 * 18 66.5 18.1
Max Q Clear Time (g_c+I1), s 27.8 3.2 68.5 15.8
Green Ext Time (p_c), s 23.7 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 117.3
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



6: Carmel Valley Rd & SR 56 EB Ramps Existing+Cumulative AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
N:\2793\Analysis\Intersections\Ex+Cumulative AM.syn Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1525 3 1 0 0 0 0 42 10 408 27 0
Future Volume (veh/h) 1525 3 1 0 0 0 0 42 10 408 27 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 1660 0 1 0 46 11 443 29 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1714 0 763 0 760 175 441 803 0
Arrive On Green 0.48 0.00 0.48 0.00 0.27 0.27 0.13 0.43 0.00
Sat Flow, veh/h 3563 0 1585 0 2960 662 3456 1870 0
Grp Volume(v), veh/h 1660 0 1 0 28 29 443 29 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1751 1728 1870 0
Q Serve(g_s), s 58.5 0.0 0.0 0.0 1.5 1.6 16.5 1.2 0.0
Cycle Q Clear(g_c), s 58.5 0.0 0.0 0.0 1.5 1.6 16.5 1.2 0.0
Prop In Lane 1.00 1.00 0.00 0.38 1.00 0.00
Lane Grp Cap(c), veh/h 1714 0 763 0 471 464 441 803 0
V/C Ratio(X) 0.97 0.00 0.00 0.00 0.06 0.06 1.00 0.04 0.00
Avail Cap(c_a), veh/h 1733 0 771 0 471 464 441 803 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 32.6 0.0 17.4 0.0 35.5 35.5 56.4 21.4 0.0
Incr Delay (d2), s/veh 14.8 0.0 0.0 0.0 0.2 0.3 44.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 28.0 0.0 0.0 0.0 0.7 0.7 9.9 0.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.3 0.0 17.4 0.0 35.7 35.8 100.5 21.5 0.0
LnGrp LOS D A B A D D F C A
Approach Vol, veh/h 1661 57 472
Approach Delay, s/veh 47.3 35.7 95.6
Approach LOS D D F

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 21.2 40.8 67.3 62.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 17 34.3 62.9 55.5
Max Q Clear Time (g_c+I1), s 18.5 3.6 60.5 3.2
Green Ext Time (p_c), s 0.0 0.3 1.7 0.1

Intersection Summary
HCM 6th Ctrl Delay 57.4
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



3: Old Carmel Valley Rd & Del Mar Heights Rd Existing+Cumulative PM
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 2493 155 94 733 60 145
Future Volume (veh/h) 2493 155 94 733 60 145
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2710 168 102 797 65 158
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2484 1299 156 2783 416 191
Arrive On Green 0.70 0.70 0.05 0.78 0.12 0.12
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 2710 168 102 797 65 158
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 79.0 2.4 3.3 7.1 1.9 11.0
Cycle Q Clear(g_c), s 79.0 2.4 3.3 7.1 1.9 11.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2484 1299 156 2783 416 191
V/C Ratio(X) 1.09 0.13 0.65 0.29 0.16 0.83
Avail Cap(c_a), veh/h 2484 1299 232 2861 859 394
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.0 2.1 53.1 3.4 44.6 48.6
Incr Delay (d2), s/veh 48.3 0.2 4.5 0.1 0.2 8.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 41.0 1.2 1.5 1.7 0.8 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.3 2.3 57.6 3.5 44.7 57.4
LnGrp LOS F A E A D E
Approach Vol, veh/h 2878 899 223
Approach Delay, s/veh 61.6 9.6 53.7
Approach LOS E A D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 9.5 85.0 94.5 18.5
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 7.6 79.0 91.0 28.1
Max Q Clear Time (g_c+I1), s 5.3 81.0 9.1 13.0
Green Ext Time (p_c), s 0.0 0.0 5.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 49.5
HCM 6th LOS D
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1: Carmel Canyon Rd & Del Mar Heights Rd Existing+Cumulative+Project AM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1131 82 492 1713 207 415
Future Volume (veh/h) 1131 82 492 1713 207 415
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1229 89 535 1862 225 451
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1528 111 567 3434 761 853
Arrive On Green 0.31 0.31 0.32 0.67 0.22 0.22
Sat Flow, veh/h 5028 352 1781 5274 3456 1585
Grp Volume(v), veh/h 861 457 535 1862 225 451
Grp Sat Flow(s),veh/h/ln 1702 1807 1781 1702 1728 1585
Q Serve(g_s), s 25.5 25.5 32.2 20.7 6.0 20.2
Cycle Q Clear(g_c), s 25.5 25.5 32.2 20.7 6.0 20.2
Prop In Lane 0.19 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1070 568 567 3434 761 853
V/C Ratio(X) 0.80 0.80 0.94 0.54 0.30 0.53
Avail Cap(c_a), veh/h 1070 568 625 3434 1099 1008
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.6 34.6 36.6 9.3 35.8 16.4
Incr Delay (d2), s/veh 6.4 11.5 22.1 0.6 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.0 12.5 16.7 6.5 2.5 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.0 46.1 58.7 9.9 36.0 16.9
LnGrp LOS D D E A D B
Approach Vol, veh/h 1318 2397 676
Approach Delay, s/veh 42.8 20.8 23.3
Approach LOS D C C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 39.4 41.1 80.5 29.5
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 38.6 30.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 34.2 27.5 22.7 22.2
Green Ext Time (p_c), s 0.8 1.8 21.2 2.0

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 1500 7 72 2314 0 30 0 114 0 0 0
Future Volume (veh/h) 25 1500 7 72 2314 0 30 0 114 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 27 1630 8 78 2515 0 33 0 124
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 73 2905 14 102 3780 0 43 0 161
Arrive On Green 0.62 0.62 0.62 0.06 0.74 0.00 0.13 0.00 0.13
Sat Flow, veh/h 26 4715 23 1781 5274 0 341 0 1282
Grp Volume(v), veh/h 532 540 592 78 2515 0 157 0 0
Grp Sat Flow(s),veh/h/ln 1517 1549 1698 1781 1702 0 1623 0 0
Q Serve(g_s), s 0.0 13.8 13.8 2.9 16.9 0.0 6.3 0.0 0.0
Cycle Q Clear(g_c), s 10.2 13.8 13.8 2.9 16.9 0.0 6.3 0.0 0.0
Prop In Lane 0.05 0.01 1.00 0.00 0.21 0.79
Lane Grp Cap(c), veh/h 991 954 1046 102 3780 0 204 0 0
V/C Ratio(X) 0.54 0.57 0.57 0.77 0.67 0.00 0.77 0.00 0.00
Avail Cap(c_a), veh/h 1226 1282 1405 305 4720 0 472 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 6.9 7.6 7.6 31.2 4.5 0.0 28.4 0.0 0.0
Incr Delay (d2), s/veh 0.5 0.5 0.5 11.3 0.3 0.0 6.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 3.1 3.4 1.5 2.2 0.0 2.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.4 8.1 8.1 42.5 4.7 0.0 34.5 0.0 0.0
LnGrp LOS A A A D A A C A A
Approach Vol, veh/h 1665 2593 157
Approach Delay, s/veh 7.9 5.8 34.5
Approach LOS A A C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 8.3 45.8 54.2 12.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 11.5 55.5 62.0 19.5
Max Q Clear Time (g_c+I1), s 4.9 15.8 18.9 8.3
Green Ext Time (p_c), s 0.1 16.4 30.8 0.6

Intersection Summary
HCM 6th Ctrl Delay 7.6
HCM 6th LOS A
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1526 204 398 2095 284 436
Future Volume (veh/h) 1526 204 398 2095 284 436
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1659 222 433 2277 309 474
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1425 1111 445 2057 1037 476
Arrive On Green 0.40 0.40 0.13 0.58 0.30 0.30
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 1659 222 433 2277 309 474
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 36.1 4.4 11.2 52.1 6.2 26.9
Cycle Q Clear(g_c), s 36.1 4.4 11.2 52.1 6.2 26.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1425 1111 445 2057 1037 476
V/C Ratio(X) 1.16 0.20 0.97 1.11 0.30 1.00
Avail Cap(c_a), veh/h 1425 1111 445 2057 1037 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.0 4.7 39.0 18.9 24.2 31.5
Incr Delay (d2), s/veh 81.8 0.4 35.3 55.9 0.2 40.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 29.8 3.1 6.7 33.0 2.5 15.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 108.8 5.1 74.4 74.8 24.4 71.8
LnGrp LOS F A E F C E
Approach Vol, veh/h 1881 2710 783
Approach Delay, s/veh 96.5 74.8 53.1
Approach LOS F E D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 16.0 42.1 58.1 31.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 11.6 36.1 52.1 27.0
Max Q Clear Time (g_c+I1), s 13.2 38.1 54.1 28.9
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 79.2
HCM 6th LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 681 761 510 522 885 100 567 856 443 173 1268 1042
Future Volume (veh/h) 681 761 510 522 885 100 567 856 443 173 1268 1042
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 740 827 554 567 962 109 616 930 482 188 1378 1133
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 590 1019 672 475 900 402 475 1313 803 235 1066 746
Arrive On Green 0.17 0.29 0.29 0.14 0.25 0.25 0.14 0.37 0.37 0.07 0.30 0.30
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 740 827 554 567 962 109 616 930 482 188 1378 1133
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 25.6 32.5 43.0 20.6 38.0 8.3 20.6 33.5 32.3 8.0 45.0 45.0
Cycle Q Clear(g_c), s 25.6 32.5 43.0 20.6 38.0 8.3 20.6 33.5 32.3 8.0 45.0 45.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 590 1019 672 475 900 402 475 1313 803 235 1066 746
V/C Ratio(X) 1.25 0.81 0.82 1.19 1.07 0.27 1.30 0.71 0.60 0.80 1.29 1.52
Avail Cap(c_a), veh/h 590 1019 672 475 900 402 475 1313 803 297 1066 746
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.2 49.7 38.3 64.7 56.0 44.9 64.7 40.4 26.2 68.9 52.5 39.7
Incr Delay (d2), s/veh 128.1 5.1 8.2 106.7 50.1 1.7 149.0 3.3 3.3 11.6 138.7 240.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 21.5 14.8 18.9 15.9 22.9 3.4 18.7 14.9 12.5 3.9 40.0 75.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 190.3 54.8 46.5 171.4 106.1 46.6 213.7 43.6 29.5 80.5 191.2 280.0
LnGrp LOS F D D F F D F D C F F F
Approach Vol, veh/h 2121 1638 2028 2699
Approach Delay, s/veh 99.9 124.7 91.9 220.8
Approach LOS F F F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.6 61.4 25.0 49.0 25.0 51.0 30.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 12.9 52.7 20.6 43.0 20.6 45.0 25.6 38.0
Max Q Clear Time (g_c+I1), s 10.0 35.5 22.6 45.0 22.6 47.0 27.6 40.0
Green Ext Time (p_c), s 0.1 7.4 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 141.2
HCM 6th LOS F
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Seabreeze Senior Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 5 308 20 1549 0 1 428 1717
Future Volume (veh/h) 0 0 0 9 5 308 20 1549 0 1 428 1717
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 10 5 335 22 1684 0 1 1515 1166
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 2 2 2
Cap, veh/h 166 83 383 273 2686 0 31 1052 892
Arrive On Green 0.14 0.14 0.14 0.15 0.76 0.00 0.56 0.56 0.56
Sat Flow, veh/h 1207 603 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 15 0 335 22 1684 0 1516 0 1166
Grp Sat Flow(s),veh/h/ln 1810 0 1395 1781 1777 0 1870 0 1585
Q Serve(g_s), s 0.9 0.0 13.9 1.3 26.0 0.0 6.9 0.0 66.5
Cycle Q Clear(g_c), s 0.9 0.0 13.9 1.3 26.0 0.0 66.5 0.0 66.5
Prop In Lane 0.67 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 249 0 383 273 2686 0 1083 0 892
V/C Ratio(X) 0.06 0.00 0.87 0.08 0.63 0.00 1.40 0.00 1.31
Avail Cap(c_a), veh/h 277 0 427 273 2686 0 1083 0 892
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.3 0.0 49.9 42.9 6.7 0.0 26.7 0.0 25.8
Incr Delay (d2), s/veh 0.1 0.0 16.6 0.6 1.1 0.0 185.6 0.0 146.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 5.7 0.6 8.6 0.0 85.3 0.0 59.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.4 0.0 66.6 43.5 7.8 0.0 212.3 0.0 172.0
LnGrp LOS D A E D A A F A F
Approach Vol, veh/h 350 1706 2682
Approach Delay, s/veh 65.6 8.3 194.8
Approach LOS E A F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 95.8 22.8 73.0 22.3
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 89.3 * 18 66.5 18.1
Max Q Clear Time (g_c+I1), s 28.0 3.3 68.5 15.9
Green Ext Time (p_c), s 23.8 0.0 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 118.1
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1527 3 1 0 0 0 0 42 10 410 27 0
Future Volume (veh/h) 1527 3 1 0 0 0 0 42 10 410 27 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 1662 0 1 0 46 11 446 29 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1715 0 763 0 760 175 441 802 0
Arrive On Green 0.48 0.00 0.48 0.00 0.27 0.27 0.13 0.43 0.00
Sat Flow, veh/h 3563 0 1585 0 2960 662 3456 1870 0
Grp Volume(v), veh/h 1662 0 1 0 28 29 446 29 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1751 1728 1870 0
Q Serve(g_s), s 58.7 0.0 0.0 0.0 1.5 1.6 16.5 1.2 0.0
Cycle Q Clear(g_c), s 58.7 0.0 0.0 0.0 1.5 1.6 16.5 1.2 0.0
Prop In Lane 1.00 1.00 0.00 0.38 1.00 0.00
Lane Grp Cap(c), veh/h 1715 0 763 0 471 464 441 802 0
V/C Ratio(X) 0.97 0.00 0.00 0.00 0.06 0.06 1.01 0.04 0.00
Avail Cap(c_a), veh/h 1732 0 771 0 471 464 441 802 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 32.6 0.0 17.4 0.0 35.5 35.5 56.4 21.4 0.0
Incr Delay (d2), s/veh 14.9 0.0 0.0 0.0 0.2 0.3 45.9 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 28.1 0.0 0.0 0.0 0.7 0.7 10.0 0.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.5 0.0 17.4 0.0 35.7 35.8 102.3 21.5 0.0
LnGrp LOS D A B A D D F C A
Approach Vol, veh/h 1663 57 475
Approach Delay, s/veh 47.5 35.8 97.4
Approach LOS D D F

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 21.2 40.8 67.4 62.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 17 34.3 62.9 55.5
Max Q Clear Time (g_c+I1), s 18.5 3.6 60.7 3.2
Green Ext Time (p_c), s 0.0 0.3 1.6 0.1

Intersection Summary
HCM 6th Ctrl Delay 58.0
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1776 85 130 903 106 487
Future Volume (veh/h) 1776 85 130 903 106 487
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1930 92 141 982 115 529
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2401 114 170 3128 1001 611
Arrive On Green 0.48 0.48 0.10 0.61 0.29 0.29
Sat Flow, veh/h 5162 238 1781 5274 3456 1585
Grp Volume(v), veh/h 1314 708 141 982 115 529
Grp Sat Flow(s),veh/h/ln 1702 1828 1781 1702 1728 1585
Q Serve(g_s), s 39.4 39.7 9.4 11.1 3.0 35.0
Cycle Q Clear(g_c), s 39.4 39.7 9.4 11.1 3.0 35.0
Prop In Lane 0.13 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1636 879 170 3128 1001 611
V/C Ratio(X) 0.80 0.81 0.83 0.31 0.11 0.87
Avail Cap(c_a), veh/h 1636 879 333 3128 1001 611
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.5 26.6 53.7 11.2 31.5 34.3
Incr Delay (d2), s/veh 4.3 7.8 9.9 0.3 0.1 12.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.8 18.0 4.6 3.9 1.2 15.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.8 34.4 63.5 11.5 31.6 46.8
LnGrp LOS C C E B C D
Approach Vol, veh/h 2022 1123 644
Approach Delay, s/veh 32.1 18.0 44.1
Approach LOS C B D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 15.9 64.6 80.5 40.3
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 22.6 46.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 11.4 41.7 13.1 37.0
Green Ext Time (p_c), s 0.2 3.9 7.8 0.0

Intersection Summary
HCM 6th Ctrl Delay 29.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2: Seabreeze St & Del Mar Heights Rd Existing+Cumulative+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 21 2395 17 38 825 0 15 0 36 0 0 0
Future Volume (veh/h) 21 2395 17 38 825 0 15 0 36 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 23 2603 18 41 897 0 16 0 39
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 66 3625 25 70 4211 0 22 0 54
Arrive On Green 0.72 0.72 0.72 0.04 0.82 0.00 0.05 0.00 0.05
Sat Flow, veh/h 18 5025 35 1781 5274 0 476 0 1161
Grp Volume(v), veh/h 962 802 880 41 897 0 55 0 0
Grp Sat Flow(s),veh/h/ln 1833 1549 1696 1781 1702 0 1638 0 0
Q Serve(g_s), s 0.0 21.0 21.1 1.6 2.6 0.0 2.3 0.0 0.0
Cycle Q Clear(g_c), s 20.7 21.0 21.1 1.6 2.6 0.0 2.3 0.0 0.0
Prop In Lane 0.02 0.02 1.00 0.00 0.29 0.71
Lane Grp Cap(c), veh/h 1375 1117 1223 70 4211 0 77 0 0
V/C Ratio(X) 0.70 0.72 0.72 0.59 0.21 0.00 0.72 0.00 0.00
Avail Cap(c_a), veh/h 1627 1336 1463 191 4588 0 432 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 5.6 5.6 5.7 33.1 1.3 0.0 33.0 0.0 0.0
Incr Delay (d2), s/veh 1.1 1.5 1.4 7.6 0.0 0.0 11.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.1 3.6 3.9 0.8 0.0 0.0 1.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 6.7 7.2 7.1 40.7 1.3 0.0 44.7 0.0 0.0
LnGrp LOS A A A D A A D A A
Approach Vol, veh/h 2644 938 55
Approach Delay, s/veh 7.0 3.1 44.7
Approach LOS A A D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 7.3 55.1 62.3 7.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.5 60.5 63.0 18.5
Max Q Clear Time (g_c+I1), s 3.6 23.1 4.6 4.3
Green Ext Time (p_c), s 0.0 27.5 6.9 0.2

Intersection Summary
HCM 6th Ctrl Delay 6.5
HCM 6th LOS A



3: Old Carmel Valley Rd & Del Mar Heights Rd Existing+Cumulative+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 2493 159 107 733 64 156
Future Volume (veh/h) 2493 159 107 733 64 156
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2710 173 116 797 70 170
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2488 1311 149 2774 439 201
Arrive On Green 0.70 0.70 0.04 0.78 0.13 0.13
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 2710 173 116 797 70 170
Grp Sat Flow(s),veh/h/ln 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 82.6 2.5 3.9 7.5 2.1 12.4
Cycle Q Clear(g_c), s 82.6 2.5 3.9 7.5 2.1 12.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2488 1311 149 2774 439 201
V/C Ratio(X) 1.09 0.13 0.78 0.29 0.16 0.84
Avail Cap(c_a), veh/h 2488 1311 149 2774 791 363
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.7 2.0 55.9 3.7 45.9 50.4
Incr Delay (d2), s/veh 47.6 0.2 22.3 0.1 0.2 9.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 42.5 1.3 2.1 1.9 0.9 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.3 2.2 78.2 3.7 46.1 59.6
LnGrp LOS F A E A D E
Approach Vol, veh/h 2883 913 240
Approach Delay, s/veh 61.5 13.2 55.7
Approach LOS E B E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 9.5 88.6 98.1 19.9
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s 5.1 82.6 92.1 27.0
Max Q Clear Time (g_c+I1), s 5.9 84.6 9.5 14.4
Green Ext Time (p_c), s 0.0 0.0 5.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 50.2
HCM 6th LOS D



4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop RdExisting+Cumulative+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1097 670 881 331 276 57 168 1101 268 80 553 395
Future Volume (veh/h) 1097 670 881 331 276 57 168 1101 268 80 553 395
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1192 728 958 360 300 62 183 1197 291 87 601 429
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 759 1276 675 403 910 406 231 1231 734 129 1127 851
Arrive On Green 0.22 0.36 0.36 0.12 0.26 0.26 0.07 0.35 0.35 0.04 0.32 0.32
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 1192 728 958 360 300 62 183 1197 291 87 601 429
Grp Sat Flow(s),veh/h/ln 1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 32.6 24.5 53.3 15.2 10.2 4.5 7.7 49.2 17.9 3.7 20.6 25.5
Cycle Q Clear(g_c), s 32.6 24.5 53.3 15.2 10.2 4.5 7.7 49.2 17.9 3.7 20.6 25.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 759 1276 675 403 910 406 231 1231 734 129 1127 851
V/C Ratio(X) 1.57 0.57 1.42 0.89 0.33 0.15 0.79 0.97 0.40 0.67 0.53 0.50
Avail Cap(c_a), veh/h 759 1276 675 415 910 406 317 1231 734 168 1127 851
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.9 38.3 42.6 64.6 44.8 42.7 68.2 47.8 26.2 70.5 41.6 21.8
Incr Delay (d2), s/veh 262.7 0.6 197.1 20.6 1.0 0.8 9.1 19.8 1.6 6.7 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 41.6 10.6 60.6 7.7 4.6 1.8 3.7 24.5 6.9 1.7 9.0 9.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 320.6 38.9 239.6 85.2 45.8 43.5 77.3 67.6 27.8 77.2 42.1 22.3
LnGrp LOS F D F F D D E E C E D C
Approach Vol, veh/h 2878 722 1671 1117
Approach Delay, s/veh 222.4 65.2 61.7 37.2
Approach LOS F E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.0 57.4 21.7 59.3 14.3 53.0 37.0 44.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s 7.2 51.4 17.8 52.8 13.6 45.0 32.6 38.0
Max Q Clear Time (g_c+I1), s 5.7 51.2 17.2 55.3 9.7 27.5 34.6 12.2
Green Ext Time (p_c), s 0.0 0.1 0.1 0.0 0.2 5.0 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 130.2
HCM 6th LOS F



5: Carmel Valley Rd & SR 56 WB Ramps Existing+Cumulative+Project PM
HCM 6th Signalized Intersection Summary 12/11/2017

Seabreeze Senior Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 9 2 430 17 1365 0 0 863 743
Future Volume (veh/h) 0 0 0 9 2 430 17 1365 0 0 863 743
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 10 2 467 18 1484 0 0 938 808
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 246 49 459 293 2562 0 0 961 814
Arrive On Green 0.16 0.16 0.16 0.16 0.72 0.00 0.00 0.51 0.51
Sat Flow, veh/h 1496 299 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 12 0 467 18 1484 0 0 938 808
Grp Sat Flow(s),veh/h/ln 1796 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.6 0.0 18.1 0.9 22.0 0.0 0.0 53.8 55.6
Cycle Q Clear(g_c), s 0.6 0.0 18.1 0.9 22.0 0.0 0.0 53.8 55.6
Prop In Lane 0.83 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 295 0 459 293 2562 0 0 961 814
V/C Ratio(X) 0.04 0.00 1.02 0.06 0.58 0.00 0.00 0.98 0.99
Avail Cap(c_a), veh/h 295 0 459 293 2562 0 0 961 814
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 38.6 0.0 46.0 38.8 7.4 0.0 0.0 26.1 26.5
Incr Delay (d2), s/veh 0.1 0.0 46.5 0.4 1.0 0.0 0.0 23.9 29.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 9.2 0.4 7.5 0.0 0.0 28.9 26.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.7 0.0 92.4 39.2 8.3 0.0 0.0 50.0 56.3
LnGrp LOS D A F D A A A D E
Approach Vol, veh/h 479 1502 1746
Approach Delay, s/veh 91.1 8.7 52.9
Approach LOS F A D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 85.8 22.8 63.0 24.2
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 79.3 * 18 56.5 18.1
Max Q Clear Time (g_c+I1), s 24.0 2.9 57.6 20.1
Green Ext Time (p_c), s 18.2 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 40.0
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



6: Carmel Valley Rd & SR 56 EB Ramps Existing+Cumulative+Project PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1362 44 5 0 0 0 0 20 7 855 17 0
Future Volume (veh/h) 1362 44 5 0 0 0 0 20 7 855 17 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 1514 0 5 0 22 8 929 18 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1176 0 523 0 680 234 977 1086 0
Arrive On Green 0.33 0.00 0.33 0.00 0.26 0.26 0.28 0.58 0.00
Sat Flow, veh/h 3563 0 1585 0 2689 892 3456 1870 0
Grp Volume(v), veh/h 1514 0 5 0 15 15 929 18 0
Grp Sat Flow(s),veh/h/ln 1781 0 1585 0 1777 1710 1728 1870 0
Q Serve(g_s), s 42.9 0.0 0.3 0.0 0.8 0.9 34.3 0.5 0.0
Cycle Q Clear(g_c), s 42.9 0.0 0.3 0.0 0.8 0.9 34.3 0.5 0.0
Prop In Lane 1.00 1.00 0.00 0.52 1.00 0.00
Lane Grp Cap(c), veh/h 1176 0 523 0 465 448 977 1086 0
V/C Ratio(X) 1.29 0.00 0.01 0.00 0.03 0.03 0.95 0.02 0.00
Avail Cap(c_a), veh/h 1176 0 523 0 465 448 992 1086 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 43.5 0.0 29.3 0.0 35.7 35.7 45.7 11.5 0.0
Incr Delay (d2), s/veh 136.0 0.0 0.0 0.0 0.1 0.1 17.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 40.9 0.0 0.1 0.0 0.4 0.4 17.0 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 179.6 0.0 29.3 0.0 35.8 35.9 63.5 11.6 0.0
LnGrp LOS F A C A D D E B A
Approach Vol, veh/h 1519 30 947
Approach Delay, s/veh 179.1 35.9 62.6
Approach LOS F D E

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 41.5 40.5 48.0 82.0
Change Period (Y+Rc), s * 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s * 37 33.5 42.9 75.5
Max Q Clear Time (g_c+I1), s 36.3 2.9 44.9 2.5
Green Ext Time (p_c), s 0.5 0.1 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 133.1
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HORIZON YEAR (YEAR 2050) GROWTH RATE FORECAST 
The following is a brief summary of the calculations used to determine the long-term growth rate 
that was the basis of the Year 2050 traffic volume forecasts for the Seabreeze Senior Living 
Transportation Impact Analysis (TIA). The long term growth rate was based on the SANDAG 
Series 12 traffic model forecast volumes for the principal roadway in the project study area, Del 
Mar Heights Road. 

LLG compared the Base Year 2008 and Horizon Year 2050 volumes from the SANDAG model 
for each of the four segments of Del Mar Heights Road within the project study area. Using these 
values, LLG calculated the compound annual growth rate for each segment for the 42-year 
period accounted for by the model (2008 to 2050). Table A shows the SANDAG model volumes 
and corresponding compound growth rates. 

 
Table A 

STREET SEGMENT 

SANDAG Series 12 
Annual 

Growth a 
Total 

Growth b 
Base 
Year 
2008 

Horizon 
Year 
2050 

Del Mar Heights Road         
Lansdale Dr to  
Carmel Canyon Rd 14,200 20,400 0.87% 32.9% 
Carmel Canyon Rd to  
Seagrove St 15,500 21,900 0.83% 31.2% 
Seagrove St to  
Old Carmel Valley Rd 13,900 21,400 1.03% 40.4% 
Old Carmel Valley Rd to 
Carmel Valley Rd 15,200 21,700 0.85% 32.3% 

Average — — 0.89% 34.1% 
Footnotes: 

a. Average compound growth rate over 50-year period (2008-2050) based on model volumes. 
b. Total growth applied to existing Year 2017 volumes based on the annual growth rate in the 

adjacent column applied for a period of 33 years (2017-2050)
 
Since existing traffic counts were taken for the study in 2017, LLG took the growth rate 
calculated in the previous step and determined the total growth over a 33-year period (2017 to 
2050), as shown in the far right column of Table A. 
 
The overall average for the corridor, an annual growth rate of 0.89% for 33 years, or a total of 
34.1% growth over existing volumes, as shown in the bottom row of Table A, was applied to 
existing Year 2017 traffic volumes to forecast the Year 2050 traffic volumes used in the TIA. 
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2050 AM Seabreeze Senior
1: Carmel Canyon Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1430 90 550 2160 230 470
Future Volume (veh/h) 1430 90 550 2160 230 470
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1554 98 598 2348 250 511
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1543 97 523 3299 867 863
Arrive On Green 0.31 0.31 0.29 0.65 0.25 0.25
Sat Flow, veh/h 5078 309 1781 5274 3456 1585
Grp Volume(v), veh/h 1077 575 598 2348 250 511
Grp Sat Flow(s),veh/h/ln 1702 1815 1781 1702 1728 1585
Q Serve(g_s), s 36.0 36.0 33.6 34.5 6.7 24.8
Cycle Q Clear(g_c), s 36.0 36.0 33.6 34.5 6.7 24.8
Prop In Lane 0.17 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1070 570 523 3299 867 863
V/C Ratio(X) 1.01 1.01 1.14 0.71 0.29 0.59
Avail Cap(c_a), veh/h 1070 570 523 3299 1056 949
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.3 39.3 40.5 13.3 34.6 17.6
Incr Delay (d2), s/veh 29.2 39.5 85.7 1.3 0.2 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.6 21.4 26.4 11.6 2.7 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.5 78.8 126.1 14.6 34.8 18.4
LnGrp LOS F F F B C B
Approach Vol, veh/h 1652 2946 761
Approach Delay, s/veh 72.1 37.3 23.8
Approach LOS E D C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 38.0 42.5 80.5 34.0
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 33.6 35.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 35.6 38.0 36.5 26.8
Green Ext Time (p_c), s 0.0 0.0 25.6 1.9

Intersection Summary
HCM 6th Ctrl Delay 46.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 AM Seabreeze Senior
2: Seabreeze St & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 2000 10 110 2930 0 40 0 170 0 0 0
Future Volume (veh/h) 20 2000 10 110 2930 0 40 0 170 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 22 2174 11 120 3185 0 43 0 185
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 52 2772 14 147 3718 0 51 0 217
Arrive On Green 0.59 0.59 0.59 0.08 0.73 0.00 0.17 0.00 0.17
Sat Flow, veh/h 15 4680 24 1781 5274 0 305 0 1313
Grp Volume(v), veh/h 709 714 783 120 3185 0 228 0 0
Grp Sat Flow(s),veh/h/ln1472 1549 1698 1781 1702 0 1619 0 0
Q Serve(g_s), s 0.0 29.5 29.6 5.6 38.2 0.0 11.6 0.0 0.0
Cycle Q Clear(g_c), s 21.1 29.5 29.6 5.6 38.2 0.0 11.6 0.0 0.0
Prop In Lane 0.03 0.01 1.00 0.00 0.19 0.81
Lane Grp Cap(c), veh/h 916 917 1006 147 3718 0 268 0 0
V/C Ratio(X) 0.77 0.78 0.78 0.82 0.86 0.00 0.85 0.00 0.00
Avail Cap(c_a), veh/h 932 942 1032 147 3798 0 344 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 11.3 13.1 13.1 38.2 8.3 0.0 34.3 0.0 0.0
Incr Delay (d2), s/veh 4.1 4.1 3.8 28.5 2.1 0.0 14.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.9 9.1 9.8 3.5 8.8 0.0 5.5 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.4 17.2 16.8 66.7 10.4 0.0 49.1 0.0 0.0
LnGrp LOS B B B E B A D A A
Approach Vol, veh/h 2207 3305 228
Approach Delay, s/veh 16.5 12.5 49.1
Approach LOS B B D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s11.5 54.7 66.2 18.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s7.0 51.5 63.0 18.0
Max Q Clear Time (g_c+I1), s7.6 31.6 40.2 13.6
Green Ext Time (p_c), s 0.0 15.0 21.5 0.5

Intersection Summary
HCM 6th Ctrl Delay 15.5
HCM 6th LOS B



2050 AM Seabreeze Senior
3: Old Carmel Valley Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1940 230 440 2720 320 490
Future Volume (veh/h) 1940 230 440 2720 320 490
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2109 250 478 2957 348 533
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2040 1217 449 2606 670 307
Arrive On Green 0.57 0.57 0.13 0.73 0.19 0.19
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 2109 250 478 2957 348 533
Grp Sat Flow(s),veh/h/ln1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 86.1 6.5 19.5 110.0 13.5 29.1
Cycle Q Clear(g_c), s 86.1 6.5 19.5 110.0 13.5 29.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2040 1217 449 2606 670 307
V/C Ratio(X) 1.03 0.21 1.06 1.13 0.52 1.73
Avail Cap(c_a), veh/h 2040 1217 449 2606 670 307
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.0 4.8 65.2 20.0 54.2 60.4
Incr Delay (d2), s/veh 29.3 0.4 60.5 66.0 0.7 343.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln42.2 4.3 12.2 60.8 6.0 41.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.2 5.2 125.8 86.0 54.9 403.7
LnGrp LOS F A F F D F
Approach Vol, veh/h 2359 3435 881
Approach Delay, s/veh 55.3 91.5 265.9
Approach LOS E F F

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s23.9 92.1 116.0 34.0
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s19.5 86.1 110.0 29.1
Max Q Clear Time (g_c+I1), s21.5 88.1 112.0 31.1
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 101.7
HCM 6th LOS F



2050 AM Seabreeze Senior
4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop Rd10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 860 950 620 820 1160 150 710 1290 690 270 1910 1290
Future Volume (veh/h) 860 950 620 820 1160 150 710 1290 690 270 1910 1290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 935 1033 607 891 1261 147 772 1402 675 293 2076 1262
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 359 1019 598 336 995 444 313 1540 841 152 1374 778
Arrive On Green 0.10 0.29 0.29 0.10 0.28 0.28 0.09 0.43 0.43 0.04 0.39 0.39
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 935 1033 607 891 1261 147 772 1402 675 293 2076 1262
Grp Sat Flow(s),veh/h/ln1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 15.6 43.0 43.0 14.6 42.0 11.0 13.6 55.4 52.2 6.6 58.0 58.0
Cycle Q Clear(g_c), s 15.6 43.0 43.0 14.6 42.0 11.0 13.6 55.4 52.2 6.6 58.0 58.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 359 1019 598 336 995 444 313 1540 841 152 1374 778
V/C Ratio(X) 2.60 1.01 1.01 2.65 1.27 0.33 2.46 0.91 0.80 1.93 1.51 1.62
Avail Cap(c_a), veh/h 359 1019 598 336 995 444 313 1540 841 152 1374 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 67.2 53.5 46.7 67.7 54.0 42.9 68.2 39.8 28.8 71.7 46.0 38.2
Incr Delay (d2), s/veh 728.8 31.7 40.6 750.5 128.3 0.4 668.3 8.4 5.6 440.4 233.7 286.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln43.1 23.2 28.2 41.4 36.0 4.3 35.0 25.0 20.1 12.2 69.2 88.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 796.0 85.2 87.3 818.2 182.3 43.3 736.5 48.2 34.4 512.1 279.7 324.3
LnGrp LOS F F F F F D F D C F F F
Approach Vol, veh/h 2575 2299 2849 3631
Approach Delay, s/veh 343.8 419.9 231.5 313.9
Approach LOS F F F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.0 71.0 19.0 49.0 18.0 64.0 20.0 48.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s6.6 65.0 14.6 43.0 13.6 58.0 15.6 42.0
Max Q Clear Time (g_c+I1), s8.6 57.4 16.6 45.0 15.6 60.0 17.6 44.0
Green Ext Time (p_c), s 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 321.5
HCM 6th LOS F



2050 AM Seabreeze Senior
5: Carmel Valley Rd & SR 56 WB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 10 0 500 30 2510 0 0 810 2540
Future Volume (veh/h) 0 0 0 10 0 500 30 2510 0 0 810 2540
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 11 0 543 33 2728 0 0 2291 1820
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 272 0 426 59 2713 0 0 1307 1107
Arrive On Green 0.15 0.00 0.15 0.03 0.76 0.00 0.00 0.70 0.70
Sat Flow, veh/h 1781 0 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 11 0 543 33 2728 0 0 2291 1820
Grp Sat Flow(s),veh/h/ln 1781 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.8 0.0 22.9 2.7 114.5 0.0 0.0 104.8 104.8
Cycle Q Clear(g_c), s 0.8 0.0 22.9 2.7 114.5 0.0 0.0 104.8 104.8
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 272 0 426 59 2713 0 0 1307 1107
V/C Ratio(X) 0.04 0.00 1.27 0.56 1.01 0.00 0.00 1.75 1.64
Avail Cap(c_a), veh/h 272 0 426 214 2713 0 0 1307 1107
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 54.2 0.0 63.6 71.4 17.8 0.0 0.0 22.6 22.6
Incr Delay (d2), s/veh 0.1 0.0 140.9 7.9 18.6 0.0 0.0 342.1 293.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 16.5 1.4 47.0 0.0 0.0 166.1 125.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.2 0.0 204.5 79.3 36.4 0.0 0.0 364.7 316.2
LnGrp LOS D A F E F A A F F
Approach Vol, veh/h 554 2761 4111
Approach Delay, s/veh 201.5 36.9 343.3
Approach LOS F D F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 121.0 9.7 111.3 29.0
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 114.5 * 18 91.8 22.9
Max Q Clear Time (g_c+I1), s 116.5 4.7 106.8 24.9
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 218.8
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 AM Seabreeze Senior
6: Carmel Valley Rd & SR 56 EB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2460 0 0 0 0 0 0 80 20 770 50 0
Future Volume (veh/h) 2460 0 0 0 0 0 0 80 20 770 50 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 2674 0 0 0 87 22 837 54 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 2093 0 931 0 266 65 659 601 0
Arrive On Green 0.59 0.00 0.00 0.00 0.09 0.09 0.19 0.32 0.00
Sat Flow, veh/h 3563 0 1585 0 2924 692 3456 1870 0
Grp Volume(v), veh/h 2674 0 0 0 54 55 837 54 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1777 1746 1728 1870 0
Q Serve(g_s), s 74.9 0.0 0.0 0.0 3.6 3.8 24.3 2.6 0.0
Cycle Q Clear(g_c), s 74.9 0.0 0.0 0.0 3.6 3.8 24.3 2.6 0.0
Prop In Lane 1.00 1.00 0.00 0.40 1.00 0.00
Lane Grp Cap(c), veh/h 2093 0 931 0 167 164 659 601 0
V/C Ratio(X) 1.28 0.00 0.00 0.00 0.32 0.34 1.27 0.09 0.00
Avail Cap(c_a), veh/h 2093 0 931 0 481 473 659 932 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.3 0.0 0.0 0.0 54.0 54.0 51.6 30.2 0.0
Incr Delay (d2), s/veh 128.6 0.0 0.0 0.0 1.1 1.2 133.4 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln67.1 0.0 0.0 0.0 1.7 1.7 22.7 1.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 154.9 0.0 0.0 0.0 55.1 55.3 185.0 30.3 0.0
LnGrp LOS F A A A E E F C A
Approach Vol, veh/h 2674 109 891
Approach Delay, s/veh 154.9 55.2 175.6
Approach LOS F E F

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s29.0 18.5 80.0 47.5
Change Period (Y+Rc), s* 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s* 24 34.5 74.9 63.5
Max Q Clear Time (g_c+I1), s26.3 5.8 76.9 4.6
Green Ext Time (p_c), s 0.0 0.6 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 157.0
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 PM Seabreeze Senior
1: Carmel Canyon Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 2240 90 140 1140 120 550
Future Volume (veh/h) 2240 90 140 1140 120 550
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2435 98 152 1239 130 598
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2769 111 177 3467 830 538
Arrive On Green 0.55 0.55 0.10 0.68 0.24 0.24
Sat Flow, veh/h 5205 201 1781 5274 3456 1585
Grp Volume(v), veh/h 1640 893 152 1239 130 598
Grp Sat Flow(s),veh/h/ln 1702 1834 1781 1702 1728 1585
Q Serve(g_s), s 61.0 62.3 12.3 15.0 4.3 35.0
Cycle Q Clear(g_c), s 61.0 62.3 12.3 15.0 4.3 35.0
Prop In Lane 0.11 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1871 1008 177 3467 830 538
V/C Ratio(X) 0.88 0.89 0.86 0.36 0.16 1.11
Avail Cap(c_a), veh/h 1871 1008 291 3467 830 538
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.5 28.8 64.7 9.9 43.7 48.2
Incr Delay (d2), s/veh 6.1 11.3 13.1 0.3 0.1 73.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 24.8 28.7 6.1 5.2 1.8 29.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.7 40.2 77.7 10.2 43.8 121.5
LnGrp LOS C D E B D F
Approach Vol, veh/h 2533 1391 728
Approach Delay, s/veh 36.6 17.6 107.6
Approach LOS D B F

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 18.9 86.6 105.5 40.3
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 23.8 70.0 * 99 35.0
Max Q Clear Time (g_c+I1), s 14.3 64.3 17.0 37.0
Green Ext Time (p_c), s 0.2 5.2 11.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 42.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 PM Seabreeze Senior
2: Seabreeze St & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 3200 20 50 960 0 20 0 50 0 0 0
Future Volume (veh/h) 20 3200 20 50 960 0 20 0 50 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 22 3478 22 54 1043 0 22 0 54
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 41 4037 26 69 4470 0 28 0 68
Arrive On Green 0.80 0.80 0.80 0.04 0.88 0.00 0.06 0.00 0.06
Sat Flow, veh/h 17 5025 32 1781 5274 0 474 0 1163
Grp Volume(v), veh/h 1287 1065 1170 54 1043 0 76 0 0
Grp Sat Flow(s),veh/h/ln1828 1549 1696 1781 1702 0 1637 0 0
Q Serve(g_s), s 12.0 58.9 59.6 4.1 4.4 0.0 6.2 0.0 0.0
Cycle Q Clear(g_c), s 60.5 58.9 59.6 4.1 4.4 0.0 6.2 0.0 0.0
Prop In Lane 0.02 0.02 1.00 0.00 0.29 0.71
Lane Grp Cap(c), veh/h 1496 1244 1363 69 4470 0 96 0 0
V/C Ratio(X) 0.86 0.86 0.86 0.78 0.23 0.00 0.79 0.00 0.00
Avail Cap(c_a), veh/h 1546 1287 1410 69 4611 0 216 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.5 8.4 8.5 64.9 1.3 0.0 63.3 0.0 0.0
Incr Delay (d2), s/veh 5.0 5.8 5.4 42.1 0.0 0.0 13.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln18.1 15.2 16.7 2.6 0.5 0.0 3.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.5 14.2 13.9 106.9 1.4 0.0 77.0 0.0 0.0
LnGrp LOS B B B F A A E A A
Approach Vol, veh/h 3522 1097 76
Approach Delay, s/veh 13.8 6.6 77.0
Approach LOS B A E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s9.8 113.9 123.7 12.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s5.3 113.2 123.0 18.0
Max Q Clear Time (g_c+I1), s6.1 62.5 6.4 8.2
Green Ext Time (p_c), s 0.0 46.9 8.5 0.2

Intersection Summary
HCM 6th Ctrl Delay 13.2
HCM 6th LOS B



2050 PM Seabreeze Senior
3: Old Carmel Valley Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 3070 180 100 950 60 160
Future Volume (veh/h) 3070 180 100 950 60 160
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 3337 196 109 1033 65 157
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2587 1337 156 2861 400 183
Arrive On Green 0.73 0.73 0.05 0.81 0.12 0.12
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 3337 196 109 1033 65 157
Grp Sat Flow(s),veh/h/ln1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 100.1 3.0 4.3 11.0 2.3 13.4
Cycle Q Clear(g_c), s 100.1 3.0 4.3 11.0 2.3 13.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2587 1337 156 2861 400 183
V/C Ratio(X) 1.29 0.15 0.70 0.36 0.16 0.86
Avail Cap(c_a), veh/h 2587 1337 191 2897 679 311
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.7 1.9 64.7 3.7 54.8 59.7
Incr Delay (d2), s/veh 133.5 0.0 8.2 0.1 0.2 11.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln80.5 1.5 2.0 2.9 1.0 5.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 152.2 2.0 73.0 3.8 55.0 70.8
LnGrp LOS F A E A D E
Approach Vol, veh/h 3533 1142 222
Approach Delay, s/veh 143.9 10.4 66.2
Approach LOS F B E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s10.6 106.1 116.7 20.8
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s7.6 100.1 112.1 27.0
Max Q Clear Time (g_c+I1), s6.3 102.1 13.0 15.4
Green Ext Time (p_c), s 0.0 0.0 8.6 0.5

Intersection Summary
HCM 6th Ctrl Delay 109.2
HCM 6th LOS F



2050 PM Seabreeze Senior
4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop Rd10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1360 830 1040 520 370 90 180 1660 420 120 830 500
Future Volume (veh/h) 1360 830 1040 520 370 90 180 1660 420 120 830 500
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1478 902 1017 565 402 88 196 1804 411 130 902 489
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 682 1279 682 336 924 412 242 1279 725 152 1187 842
Arrive On Green 0.20 0.36 0.36 0.10 0.26 0.26 0.07 0.36 0.36 0.04 0.33 0.33
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 1478 902 1017 565 402 88 196 1804 411 130 902 489
Grp Sat Flow(s),veh/h/ln1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 29.6 32.7 54.0 14.6 14.2 6.5 8.4 54.0 28.5 5.6 34.0 31.4
Cycle Q Clear(g_c), s 29.6 32.7 54.0 14.6 14.2 6.5 8.4 54.0 28.5 5.6 34.0 31.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 682 1279 682 336 924 412 242 1279 725 152 1187 842
V/C Ratio(X) 2.17 0.71 1.49 1.68 0.44 0.21 0.81 1.41 0.57 0.85 0.76 0.58
Avail Cap(c_a), veh/h 682 1279 682 336 924 412 290 1279 725 152 1187 842
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 60.2 41.2 42.7 67.7 46.3 43.5 68.8 48.0 29.8 71.2 44.6 23.8
Incr Delay (d2), s/veh 530.2 1.8 229.1 318.6 0.3 0.3 13.4 189.3 1.0 35.1 2.9 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln62.9 14.3 67.5 21.2 6.2 2.6 4.1 56.7 10.8 3.2 15.1 11.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 590.4 43.0 271.8 386.3 46.6 43.7 82.2 237.3 30.9 106.3 47.5 24.8
LnGrp LOS F D F F D D F F C F D C
Approach Vol, veh/h 3397 1055 2411 1521
Approach Delay, s/veh 349.7 228.3 189.5 45.2
Approach LOS F F F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.0 60.0 19.0 60.0 14.9 56.1 34.0 45.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s6.6 54.0 14.6 54.0 12.6 48.0 29.6 39.0
Max Q Clear Time (g_c+I1), s7.6 56.0 16.6 56.0 10.4 36.0 31.6 16.2
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.1 5.9 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 233.1
HCM 6th LOS F



2050 PM Seabreeze Senior
5: Carmel Valley Rd & SR 56 WB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 10 0 680 20 2170 0 0 1410 980
Future Volume (veh/h) 0 0 0 10 0 680 20 2170 0 0 1410 980
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 11 0 665 22 2359 0 0 1533 958
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 374 0 585 57 2523 0 0 1212 1027
Arrive On Green 0.21 0.00 0.21 0.03 0.71 0.00 0.00 0.65 0.65
Sat Flow, veh/h 1781 0 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 11 0 665 22 2359 0 0 1533 958
Grp Sat Flow(s),veh/h/ln 1781 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.8 0.0 32.9 1.9 89.8 0.0 0.0 101.7 84.3
Cycle Q Clear(g_c), s 0.8 0.0 32.9 1.9 89.8 0.0 0.0 101.7 84.3
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 374 0 585 57 2523 0 0 1212 1027
V/C Ratio(X) 0.03 0.00 1.14 0.39 0.94 0.00 0.00 1.26 0.93
Avail Cap(c_a), veh/h 374 0 585 204 2594 0 0 1212 1027
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 49.3 0.0 62.0 74.4 19.6 0.0 0.0 27.6 24.5
Incr Delay (d2), s/veh 0.0 0.0 80.9 4.3 7.1 0.0 0.0 125.8 14.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 18.3 0.9 36.8 0.0 0.0 85.3 34.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.3 0.0 142.9 78.7 26.7 0.0 0.0 153.4 39.2
LnGrp LOS D A F E C A A F D
Approach Vol, veh/h 676 2381 2491
Approach Delay, s/veh 141.4 27.2 109.5
Approach LOS F C F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 117.9 9.7 108.2 39.0
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 114.5 * 18 91.8 32.9
Max Q Clear Time (g_c+I1), s 91.8 3.9 103.7 34.9
Green Ext Time (p_c), s 19.5 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 78.0
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 PM Seabreeze Senior
6: Carmel Valley Rd & SR 56 EB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050 PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2150 80 0 0 0 0 0 40 10 1390 30 0
Future Volume (veh/h) 2150 80 0 0 0 0 0 40 10 1390 30 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 2399 0 0 0 43 11 1511 33 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1824 0 811 0 239 59 982 754 0
Arrive On Green 0.51 0.00 0.00 0.00 0.08 0.08 0.28 0.40 0.00
Sat Flow, veh/h 3563 0 1585 0 2920 696 3456 1870 0
Grp Volume(v), veh/h 2399 0 0 0 26 28 1511 33 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1777 1745 1728 1870 0
Q Serve(g_s), s 69.9 0.0 0.0 0.0 1.9 2.0 38.8 1.5 0.0
Cycle Q Clear(g_c), s 69.9 0.0 0.0 0.0 1.9 2.0 38.8 1.5 0.0
Prop In Lane 1.00 1.00 0.00 0.40 1.00 0.00
Lane Grp Cap(c), veh/h 1824 0 811 0 150 148 982 754 0
V/C Ratio(X) 1.32 0.00 0.00 0.00 0.18 0.19 1.54 0.04 0.00
Avail Cap(c_a), veh/h 1824 0 811 0 455 447 982 1075 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 33.3 0.0 0.0 0.0 58.1 58.1 48.9 24.8 0.0
Incr Delay (d2), s/veh 146.0 0.0 0.0 0.0 0.6 0.6 247.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln66.2 0.0 0.0 0.0 0.9 0.9 50.4 0.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 179.3 0.0 0.0 0.0 58.6 58.7 296.5 24.8 0.0
LnGrp LOS F A A A E E F C A
Approach Vol, veh/h 2399 54 1544
Approach Delay, s/veh 179.3 58.7 290.7
Approach LOS F E F

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s43.5 18.1 75.0 61.6
Change Period (Y+Rc), s* 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s* 39 35.0 69.9 78.5
Max Q Clear Time (g_c+I1), s40.8 4.0 71.9 3.5
Green Ext Time (p_c), s 0.0 0.2 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 220.7
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2050 + Proj AM Seabreeze Senior
1: Carmel Canyon Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1432 90 550 2161 230 470
Future Volume (veh/h) 1432 90 550 2161 230 470
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1557 98 598 2349 250 511
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1543 97 523 3299 867 863
Arrive On Green 0.31 0.31 0.29 0.65 0.25 0.25
Sat Flow, veh/h 5078 309 1781 5274 3456 1585
Grp Volume(v), veh/h 1079 576 598 2349 250 511
Grp Sat Flow(s),veh/h/ln 1702 1815 1781 1702 1728 1585
Q Serve(g_s), s 36.0 36.0 33.6 34.5 6.7 24.8
Cycle Q Clear(g_c), s 36.0 36.0 33.6 34.5 6.7 24.8
Prop In Lane 0.17 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1070 570 523 3299 867 863
V/C Ratio(X) 1.01 1.01 1.14 0.71 0.29 0.59
Avail Cap(c_a), veh/h 1070 570 523 3299 1056 949
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.3 39.3 40.5 13.3 34.6 17.6
Incr Delay (d2), s/veh 29.7 40.0 85.7 1.3 0.2 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.6 21.5 26.4 11.6 2.7 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.9 79.3 126.1 14.6 34.8 18.4
LnGrp LOS F F F B C B
Approach Vol, veh/h 1655 2947 761
Approach Delay, s/veh 72.5 37.2 23.8
Approach LOS E D C

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 38.0 42.5 80.5 34.0
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 33.6 35.2 * 74 35.0
Max Q Clear Time (g_c+I1), s 35.6 38.0 36.5 26.8
Green Ext Time (p_c), s 0.0 0.0 25.6 1.9

Intersection Summary
HCM 6th Ctrl Delay 46.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 + Proj AM Seabreeze Senior
2: Seabreeze St & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 2002 10 110 2931 0 40 0 170 0 0 0
Future Volume (veh/h) 20 2002 10 110 2931 0 40 0 170 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 22 2176 11 120 3186 0 43 0 185
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 52 2773 14 147 3718 0 51 0 217
Arrive On Green 0.59 0.59 0.59 0.08 0.73 0.00 0.17 0.00 0.17
Sat Flow, veh/h 14 4680 24 1781 5274 0 305 0 1313
Grp Volume(v), veh/h 710 715 784 120 3186 0 228 0 0
Grp Sat Flow(s),veh/h/ln1472 1549 1698 1781 1702 0 1619 0 0
Q Serve(g_s), s 0.0 29.6 29.6 5.6 38.2 0.0 11.6 0.0 0.0
Cycle Q Clear(g_c), s 21.1 29.6 29.6 5.6 38.2 0.0 11.6 0.0 0.0
Prop In Lane 0.03 0.01 1.00 0.00 0.19 0.81
Lane Grp Cap(c), veh/h 916 918 1006 147 3718 0 268 0 0
V/C Ratio(X) 0.78 0.78 0.78 0.82 0.86 0.00 0.85 0.00 0.00
Avail Cap(c_a), veh/h 932 942 1032 147 3798 0 344 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 11.3 13.1 13.1 38.2 8.3 0.0 34.3 0.0 0.0
Incr Delay (d2), s/veh 4.1 4.1 3.8 28.5 2.1 0.0 14.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.0 9.1 9.9 3.5 8.8 0.0 5.5 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.4 17.2 16.9 66.7 10.4 0.0 49.1 0.0 0.0
LnGrp LOS B B B E B A D A A
Approach Vol, veh/h 2209 3306 228
Approach Delay, s/veh 16.5 12.5 49.1
Approach LOS B B D

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s11.5 54.7 66.2 18.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s7.0 51.5 63.0 18.0
Max Q Clear Time (g_c+I1), s7.6 31.6 40.2 13.6
Green Ext Time (p_c), s 0.0 15.0 21.5 0.5

Intersection Summary
HCM 6th Ctrl Delay 15.5
HCM 6th LOS B



2050 + Proj AM Seabreeze Senior
3: Old Carmel Valley Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1940 232 445 2720 321 494
Future Volume (veh/h) 1940 232 445 2720 321 494
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2109 252 484 2957 349 537
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2047 1217 449 2613 663 304
Arrive On Green 0.58 0.58 0.13 0.74 0.19 0.19
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 2109 252 484 2957 349 537
Grp Sat Flow(s),veh/h/ln1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 86.4 6.6 19.5 110.3 13.6 28.8
Cycle Q Clear(g_c), s 86.4 6.6 19.5 110.3 13.6 28.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2047 1217 449 2613 663 304
V/C Ratio(X) 1.03 0.21 1.08 1.13 0.53 1.76
Avail Cap(c_a), veh/h 2047 1217 449 2613 663 304
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.8 4.8 65.2 19.8 54.5 60.6
Incr Delay (d2), s/veh 28.1 0.1 64.8 64.6 0.8 357.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln42.1 4.2 12.5 60.3 6.0 41.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.9 4.9 130.0 84.5 55.2 417.8
LnGrp LOS F A F F E F
Approach Vol, veh/h 2361 3441 886
Approach Delay, s/veh 54.1 90.9 275.0
Approach LOS D F F

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s23.9 92.4 116.3 33.7
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s19.5 86.4 110.3 28.8
Max Q Clear Time (g_c+I1), s21.5 88.4 112.3 30.8
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 102.3
HCM 6th LOS F



2050 + Proj AM Seabreeze Senior
4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop Rd10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 860 950 623 820 1160 150 715 1290 690 270 1910 1291
Future Volume (veh/h) 860 950 623 820 1160 150 715 1290 690 270 1910 1291
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 935 1033 610 891 1261 147 777 1402 675 293 2076 1263
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 359 1019 598 336 995 444 313 1540 841 152 1374 778
Arrive On Green 0.10 0.29 0.29 0.10 0.28 0.28 0.09 0.43 0.43 0.04 0.39 0.39
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 935 1033 610 891 1261 147 777 1402 675 293 2076 1263
Grp Sat Flow(s),veh/h/ln1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 15.6 43.0 43.0 14.6 42.0 11.0 13.6 55.4 52.2 6.6 58.0 58.0
Cycle Q Clear(g_c), s 15.6 43.0 43.0 14.6 42.0 11.0 13.6 55.4 52.2 6.6 58.0 58.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 359 1019 598 336 995 444 313 1540 841 152 1374 778
V/C Ratio(X) 2.60 1.01 1.02 2.65 1.27 0.33 2.48 0.91 0.80 1.93 1.51 1.62
Avail Cap(c_a), veh/h 359 1019 598 336 995 444 313 1540 841 152 1374 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 67.2 53.5 46.7 67.7 54.0 42.9 68.2 39.8 28.8 71.7 46.0 38.2
Incr Delay (d2), s/veh 728.8 31.7 41.9 750.5 128.3 0.4 675.5 8.4 5.6 440.4 233.7 286.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln43.1 23.2 28.5 41.4 36.0 4.3 35.3 25.0 20.1 12.2 69.2 88.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 796.0 85.2 88.6 818.2 182.3 43.3 743.7 48.2 34.4 512.1 279.7 324.9
LnGrp LOS F F F F F D F D C F F F
Approach Vol, veh/h 2578 2299 2854 3632
Approach Delay, s/veh 343.8 419.9 234.3 314.2
Approach LOS F F F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.0 71.0 19.0 49.0 18.0 64.0 20.0 48.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s6.6 65.0 14.6 43.0 13.6 58.0 15.6 42.0
Max Q Clear Time (g_c+I1), s8.6 57.4 16.6 45.0 15.6 60.0 17.6 44.0
Green Ext Time (p_c), s 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 322.2
HCM 6th LOS F



2050 + Proj AM Seabreeze Senior
5: Carmel Valley Rd & SR 56 WB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 10 0 502 30 2512 0 0 812 2542
Future Volume (veh/h) 0 0 0 10 0 502 30 2512 0 0 812 2542
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 11 0 546 33 2730 0 0 2293 1823
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 272 0 426 59 2713 0 0 1307 1107
Arrive On Green 0.15 0.00 0.15 0.03 0.76 0.00 0.00 0.70 0.70
Sat Flow, veh/h 1781 0 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 11 0 546 33 2730 0 0 2293 1823
Grp Sat Flow(s),veh/h/ln 1781 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.8 0.0 22.9 2.7 114.5 0.0 0.0 104.8 104.8
Cycle Q Clear(g_c), s 0.8 0.0 22.9 2.7 114.5 0.0 0.0 104.8 104.8
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 272 0 426 59 2713 0 0 1307 1107
V/C Ratio(X) 0.04 0.00 1.28 0.56 1.01 0.00 0.00 1.75 1.65
Avail Cap(c_a), veh/h 272 0 426 214 2713 0 0 1307 1107
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 54.2 0.0 63.6 71.4 17.8 0.0 0.0 22.6 22.6
Incr Delay (d2), s/veh 0.1 0.0 143.9 7.9 18.8 0.0 0.0 342.8 294.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 16.7 1.4 47.0 0.0 0.0 166.3 126.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.2 0.0 207.4 79.3 36.6 0.0 0.0 365.4 317.5
LnGrp LOS D A F E F A A F F
Approach Vol, veh/h 557 2763 4116
Approach Delay, s/veh 204.4 37.1 344.2
Approach LOS F D F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 121.0 9.7 111.3 29.0
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 114.5 * 18 91.8 22.9
Max Q Clear Time (g_c+I1), s 116.5 4.7 106.8 24.9
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 219.6
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 + Proj AM Seabreeze Senior
6: Carmel Valley Rd & SR 56 EB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2462 0 0 0 0 0 0 80 20 772 50 0
Future Volume (veh/h) 2462 0 0 0 0 0 0 80 20 772 50 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 2676 0 0 0 87 22 839 54 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 2093 0 931 0 266 65 659 601 0
Arrive On Green 0.59 0.00 0.00 0.00 0.09 0.09 0.19 0.32 0.00
Sat Flow, veh/h 3563 0 1585 0 2924 692 3456 1870 0
Grp Volume(v), veh/h 2676 0 0 0 54 55 839 54 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1777 1746 1728 1870 0
Q Serve(g_s), s 74.9 0.0 0.0 0.0 3.6 3.8 24.3 2.6 0.0
Cycle Q Clear(g_c), s 74.9 0.0 0.0 0.0 3.6 3.8 24.3 2.6 0.0
Prop In Lane 1.00 1.00 0.00 0.40 1.00 0.00
Lane Grp Cap(c), veh/h 2093 0 931 0 167 164 659 601 0
V/C Ratio(X) 1.28 0.00 0.00 0.00 0.32 0.34 1.27 0.09 0.00
Avail Cap(c_a), veh/h 2093 0 931 0 481 473 659 932 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.3 0.0 0.0 0.0 54.0 54.0 51.6 30.2 0.0
Incr Delay (d2), s/veh 129.1 0.0 0.0 0.0 1.1 1.2 134.7 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln67.3 0.0 0.0 0.0 1.7 1.7 22.8 1.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 155.3 0.0 0.0 0.0 55.1 55.3 186.3 30.3 0.0
LnGrp LOS F A A A E E F C A
Approach Vol, veh/h 2676 109 893
Approach Delay, s/veh 155.3 55.2 176.8
Approach LOS F E F

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s29.0 18.5 80.0 47.5
Change Period (Y+Rc), s* 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s* 24 34.5 74.9 63.5
Max Q Clear Time (g_c+I1), s26.3 5.8 76.9 4.6
Green Ext Time (p_c), s 0.0 0.6 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 157.6
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 + Proj PM Seabreeze Senior
1: Carmel Canyon Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 2244 90 140 1143 120 550
Future Volume (veh/h) 2244 90 140 1143 120 550
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2439 98 152 1242 130 598
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2769 110 177 3467 830 538
Arrive On Green 0.55 0.55 0.10 0.68 0.24 0.24
Sat Flow, veh/h 5206 201 1781 5274 3456 1585
Grp Volume(v), veh/h 1643 894 152 1242 130 598
Grp Sat Flow(s),veh/h/ln 1702 1834 1781 1702 1728 1585
Q Serve(g_s), s 61.2 62.5 12.3 15.0 4.3 35.0
Cycle Q Clear(g_c), s 61.2 62.5 12.3 15.0 4.3 35.0
Prop In Lane 0.11 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1871 1008 177 3467 830 538
V/C Ratio(X) 0.88 0.89 0.86 0.36 0.16 1.11
Avail Cap(c_a), veh/h 1871 1008 291 3467 830 538
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.6 28.9 64.7 9.9 43.7 48.2
Incr Delay (d2), s/veh 6.2 11.5 13.1 0.3 0.1 73.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 24.9 28.9 6.1 5.3 1.8 29.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.8 40.3 77.7 10.2 43.8 121.5
LnGrp LOS C D E B D F
Approach Vol, veh/h 2537 1394 728
Approach Delay, s/veh 36.7 17.6 107.6
Approach LOS D B F

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 18.9 86.6 105.5 40.3
Change Period (Y+Rc), s 4.4 6.5 * 6.5 5.3
Max Green Setting (Gmax), s 23.8 70.0 * 99 35.0
Max Q Clear Time (g_c+I1), s 14.3 64.5 17.0 37.0
Green Ext Time (p_c), s 0.2 5.1 11.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 42.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 + Proj PM Seabreeze Senior
2: Seabreeze St & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 3204 20 50 964 0 20 0 50 0 0 0
Future Volume (veh/h) 20 3204 20 50 964 0 20 0 50 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 1900 1870 1900
Adj Flow Rate, veh/h 22 3483 22 54 1048 0 22 0 54
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 0
Cap, veh/h 41 4038 26 69 4470 0 28 0 68
Arrive On Green 0.80 0.80 0.80 0.04 0.88 0.00 0.06 0.00 0.06
Sat Flow, veh/h 17 5024 32 1781 5274 0 474 0 1163
Grp Volume(v), veh/h 1288 1067 1172 54 1048 0 76 0 0
Grp Sat Flow(s),veh/h/ln1828 1549 1696 1781 1702 0 1637 0 0
Q Serve(g_s), s 12.3 59.2 59.8 4.1 4.4 0.0 6.2 0.0 0.0
Cycle Q Clear(g_c), s 60.9 59.2 59.8 4.1 4.4 0.0 6.2 0.0 0.0
Prop In Lane 0.02 0.02 1.00 0.00 0.29 0.71
Lane Grp Cap(c), veh/h 1496 1245 1363 69 4470 0 96 0 0
V/C Ratio(X) 0.86 0.86 0.86 0.78 0.23 0.00 0.79 0.00 0.00
Avail Cap(c_a), veh/h 1544 1286 1409 69 4608 0 216 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 8.5 8.4 8.5 64.9 1.3 0.0 63.4 0.0 0.0
Incr Delay (d2), s/veh 5.1 5.8 5.5 42.2 0.0 0.0 13.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln18.2 15.3 16.8 2.6 0.5 0.0 3.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.6 14.3 14.0 107.1 1.4 0.0 77.0 0.0 0.0
LnGrp LOS B B B F A A E A A
Approach Vol, veh/h 3527 1102 76
Approach Delay, s/veh 13.9 6.5 77.0
Approach LOS B A E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s9.8 114.0 123.8 12.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s5.3 113.2 123.0 18.0
Max Q Clear Time (g_c+I1), s6.1 62.9 6.4 8.2
Green Ext Time (p_c), s 0.0 46.7 8.6 0.2

Intersection Summary
HCM 6th Ctrl Delay 13.2
HCM 6th LOS B



2050 + Proj PM Seabreeze Senior
3: Old Carmel Valley Rd & Del Mar Heights Rd 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 3070 184 113 950 64 171
Future Volume (veh/h) 3070 184 113 950 64 171
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 3337 200 123 1033 70 168
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2589 1349 138 2843 422 194
Arrive On Green 0.73 0.73 0.04 0.80 0.12 0.12
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 3337 200 123 1033 70 168
Grp Sat Flow(s),veh/h/ln1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 102.1 3.0 5.0 11.5 2.5 14.6
Cycle Q Clear(g_c), s 102.1 3.0 5.0 11.5 2.5 14.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2589 1349 138 2843 422 194
V/C Ratio(X) 1.29 0.15 0.89 0.36 0.17 0.87
Avail Cap(c_a), veh/h 2589 1349 138 2843 666 305
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.0 1.8 67.0 4.0 55.1 60.4
Incr Delay (d2), s/veh 133.0 0.1 45.6 0.1 0.2 14.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln81.3 1.6 3.0 3.1 1.1 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 152.0 1.8 112.6 4.0 55.3 74.8
LnGrp LOS F A F A E E
Approach Vol, veh/h 3537 1156 238
Approach Delay, s/veh 143.5 15.6 69.0
Approach LOS F B E

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s10.0 108.1 118.1 22.0
Change Period (Y+Rc), s 4.4 6.0 6.0 4.9
Max Green Setting (Gmax), s5.6 102.1 112.1 27.0
Max Q Clear Time (g_c+I1), s7.0 104.1 13.5 16.6
Green Ext Time (p_c), s 0.0 0.0 8.6 0.6

Intersection Summary
HCM 6th Ctrl Delay 109.9
HCM 6th LOS F



2050 + Proj PM Seabreeze Senior
4: Carmel Valley Rd/Carmel Valley Road & Del Mar Heights Rd/Village Center Loop Rd10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1361 830 1049 520 370 90 191 1660 420 120 830 501
Future Volume (veh/h) 1361 830 1049 520 370 90 191 1660 420 120 830 501
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1479 902 1027 565 402 88 208 1804 411 130 902 491
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 682 1279 687 336 924 412 254 1279 725 152 1175 837
Arrive On Green 0.20 0.36 0.36 0.10 0.26 0.26 0.07 0.36 0.36 0.04 0.33 0.33
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 1479 902 1027 565 402 88 208 1804 411 130 902 491
Grp Sat Flow(s),veh/h/ln1728 1777 1585 1728 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 29.6 32.7 54.0 14.6 14.2 6.5 8.9 54.0 28.5 5.6 34.2 31.8
Cycle Q Clear(g_c), s 29.6 32.7 54.0 14.6 14.2 6.5 8.9 54.0 28.5 5.6 34.2 31.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 682 1279 687 336 924 412 254 1279 725 152 1175 837
V/C Ratio(X) 2.17 0.71 1.50 1.68 0.44 0.21 0.82 1.41 0.57 0.85 0.77 0.59
Avail Cap(c_a), veh/h 682 1279 687 336 924 412 290 1279 725 152 1175 837
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 60.2 41.2 42.5 67.7 46.3 43.5 68.5 48.0 29.8 71.2 45.0 24.2
Incr Delay (d2), s/veh 530.8 1.8 230.4 318.6 0.3 0.3 15.1 189.3 1.0 35.1 3.1 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln63.0 14.3 68.3 21.2 6.2 2.6 4.4 56.7 10.8 3.2 15.2 11.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 591.0 43.0 272.9 386.3 46.6 43.7 83.7 237.3 30.9 106.3 48.2 25.3
LnGrp LOS F D F F D D F F C F D C
Approach Vol, veh/h 3408 1055 2423 1523
Approach Delay, s/veh 350.1 228.3 189.1 45.7
Approach LOS F F F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.0 60.0 19.0 60.0 15.4 55.6 34.0 45.0
Change Period (Y+Rc), s 4.4 6.0 4.4 6.0 4.4 6.0 4.4 6.0
Max Green Setting (Gmax), s6.6 54.0 14.6 54.0 12.6 48.0 29.6 39.0
Max Q Clear Time (g_c+I1), s7.6 56.0 16.6 56.0 10.9 36.2 31.6 16.2
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.1 5.9 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 233.3
HCM 6th LOS F



2050 + Proj PM Seabreeze Senior
5: Carmel Valley Rd & SR 56 WB Ramps 10/04/2018

HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 10 0 685 20 2176 0 0 1414 985
Future Volume (veh/h) 0 0 0 10 0 685 20 2176 0 0 1414 985
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 11 0 670 22 2365 0 0 1537 963
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 373 0 584 57 2524 0 0 1213 1028
Arrive On Green 0.21 0.00 0.21 0.03 0.71 0.00 0.00 0.65 0.65
Sat Flow, veh/h 1781 0 2790 1781 3647 0 0 1870 1585
Grp Volume(v), veh/h 11 0 670 22 2365 0 0 1537 963
Grp Sat Flow(s),veh/h/ln 1781 0 1395 1781 1777 0 0 1870 1585
Q Serve(g_s), s 0.8 0.0 32.9 1.9 90.5 0.0 0.0 101.9 85.5
Cycle Q Clear(g_c), s 0.8 0.0 32.9 1.9 90.5 0.0 0.0 101.9 85.5
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 373 0 584 57 2524 0 0 1213 1028
V/C Ratio(X) 0.03 0.00 1.15 0.39 0.94 0.00 0.00 1.27 0.94
Avail Cap(c_a), veh/h 373 0 584 204 2591 0 0 1213 1028
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 49.4 0.0 62.1 74.5 19.7 0.0 0.0 27.6 24.7
Incr Delay (d2), s/veh 0.0 0.0 84.7 4.3 7.3 0.0 0.0 126.9 15.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 18.6 0.9 37.0 0.0 0.0 85.7 34.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.4 0.0 146.8 78.8 27.0 0.0 0.0 154.5 39.9
LnGrp LOS D A F E C A A F D
Approach Vol, veh/h 681 2387 2500
Approach Delay, s/veh 145.2 27.5 110.3
Approach LOS F C F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 118.1 9.7 108.4 39.0
Change Period (Y+Rc), s 6.5 * 4.7 6.5 6.1
Max Green Setting (Gmax), s 114.5 * 18 91.8 32.9
Max Q Clear Time (g_c+I1), s 92.5 3.9 103.9 34.9
Green Ext Time (p_c), s 19.0 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 79.1
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



2050 + Proj PM Seabreeze Senior
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HCM 6th Signalized Intersection Summary Synchro 10 Report
N:\2793\Analysis\Intersections\2050+P PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2156 80 0 0 0 0 0 40 10 1394 30 0
Future Volume (veh/h) 2156 80 0 0 0 0 0 40 10 1394 30 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 2405 0 0 0 43 11 1515 33 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 1817 0 808 0 238 59 991 758 0
Arrive On Green 0.51 0.00 0.00 0.00 0.08 0.08 0.29 0.41 0.00
Sat Flow, veh/h 3563 0 1585 0 2920 696 3456 1870 0
Grp Volume(v), veh/h 2405 0 0 0 26 28 1515 33 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1777 1745 1728 1870 0
Q Serve(g_s), s 69.9 0.0 0.0 0.0 1.9 2.0 39.3 1.5 0.0
Cycle Q Clear(g_c), s 69.9 0.0 0.0 0.0 1.9 2.0 39.3 1.5 0.0
Prop In Lane 1.00 1.00 0.00 0.40 1.00 0.00
Lane Grp Cap(c), veh/h 1817 0 808 0 150 147 991 758 0
V/C Ratio(X) 1.32 0.00 0.00 0.00 0.18 0.19 1.53 0.04 0.00
Avail Cap(c_a), veh/h 1817 0 808 0 447 439 991 1071 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 33.6 0.0 0.0 0.0 58.3 58.4 48.9 24.7 0.0
Incr Delay (d2), s/veh 149.6 0.0 0.0 0.0 0.6 0.6 243.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln67.0 0.0 0.0 0.0 0.9 0.9 50.3 0.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 183.2 0.0 0.0 0.0 58.9 59.0 292.1 24.7 0.0
LnGrp LOS F A A A E E F C A
Approach Vol, veh/h 2405 54 1548
Approach Delay, s/veh 183.2 58.9 286.4
Approach LOS F E F

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s44.0 18.1 75.0 62.1
Change Period (Y+Rc), s* 4.7 6.5 5.1 6.5
Max Green Setting (Gmax), s* 39 34.5 69.9 78.5
Max Q Clear Time (g_c+I1), s41.3 4.0 71.9 3.5
Green Ext Time (p_c), s 0.0 0.2 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 221.4
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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APPENDIX K 
TENTATIVE MAP SHEET L-1 

PROPOSED OPEN SPACE TRAIL CONNECTIONS 
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IMPROVEMENTS SUCH AS DRIVEWAYS, UTILITIES, DRAINS, AND

WATER/SEWER LATERALS SHALL BE DESIGNED SO AS NOT TO PROHIBIT

THE PLACEMENT OF STREET TREES, ALL TO THE SATISFACTION OF THE

CITY.

ORNAMENTAL LANDSCAPE AREAS WILL BE SERVED BY A PERMANENT,

AUTOMATIC MULTIPLE- VALVE IRRIGATION SYSTEM. THIS SYSTEM WILL USE

LOW PRECIPITATION HEADS, SEGREGATED BASED ON PLANT MATERIAL TYPE

AND ASPECT, AND BE DESIGNED TO MINIMIZE OVERSPRAY ONTO ANY NATIVE

AREAS, HARDSCAPE SURFACE. RECYCLED WATER MAY BE USED, IF

AVAILABLE.

PERMANENT IRRIGATION WILL BE PROVIDED FOR THE REQUIRED STREET

TREES AND INTERIOR SLOPES PER THE PLANT LEGEND ON SHEET L-3.

TEMPORARY IRRIGATION WILL BE PROVIDED FOR THE PERIMETER SLOPES TO

REVEGETATE AND STABILIZE THE SLOPES FOR EROSION CONTROL.

PROPOSED IRRIGATION SYSTEMS WILL USE AN APPROVED RAIN SENSOR

SHUTOFF DEVICE..

MINIMUM 24-INCH BOX SIZE STREET TREES SHALL BE INSTALLED IN THE

PUBLIC RIGHT-OF-WAY. TREE PLANTING AREAS SHALL HAVE A MINIMUM 40

SQUARE FEET OF AIR-AND-WATER, PERMEABLE AREA.

INSTALL ALL APPROVED LANDSCAPE AND OBTAIN ALL REQUIRED

LANDSCAPE INSPECTION FORMS.  COPIES OF THESE APPROVED

DOCUMENTS MUST BE SUBMITTED TO THE CITY.

PERMANENT MONUMENT SIGNAGE  MAYBE PROPOSED BY THE

DEVELOPER.

NO IMPROVEMENTS, INCLUDING ENHANCED PAVING, IRRIGATION AND

LANDSCAPING, SHALL BE INSTALLED IN OR OVER ANY EASEMENT PRIOR

TO THE APPLICANT OBTAINING AN ENCROACHMENT MAINTENANCE AND

REMOVAL AGREEMENT.

ALL LANDSCAPE AND IRRIGATION SHALL CONFORM TO THE CITY OF SAN

DIEGO LANDSCAPE REGULATIONS AND CITY OF SAN DIEGO LAND

DEVELOPMENT MANUAL LANDSCAPE STANDARDS AND ALL REGIONAL

STANDARDS FOR LANDSCAPE INSTALLATION AND MAINTENANCE.

THE PALETTE OF LANDSCAPE PLANT MATERIALS WILL PROVIDE

VARIATIONS OF FOLIAGE, BARK, AND FLOWER FORM, TEXTURE,

AND COLOR. THESE VARIATIONS WILL BE USED TO BLEND IN WITH

EXISTING SURROUNDING LANDSCAPE TREATMENTS ESPECIALLY

AT PERIMETER SLOPES.

TREE ROOT BARRIERS SHALL BE INSTALLED WHERE TREES ARE PLACED

WITHIN 5 FEET OF PUBLIC IMPROVEMENTS INCLUDING WALKS, CURBS, OR

STREET PAVEMENT OR WHERE NEW PUBLIC IMPROVEMENTS ARE PLACED

ADJACENT TO EXISTING TREES.  ROOT BARRIERS WHICH WRAP AROUND

THE ROOT BALL ARE NOT PERMITTED

MULCH: ALL REQUIRED PLANTING AREAS SHALL BE COVERED WITH MULCH

TO A MINIMUM DEPTH OF 3 INCHES, EXCLUDING SLOPES REQUIRING

REVEGETATION AND AREAS PLANTED WITH GROUND COVER. ALL EXPOSED

SOIL AREAS WITHOUT VEGETATION SHALL ALSO BE MULCHED TO THIS

MINIMUM DEPTH.

PLANT MATERIALS SPECIFIED FOR USE ON THIS PROJECT WILL BE

FROM THE PALETTE OF PLANTS KNOWN TO PERFORM WELL IN

THIS CLIMATIC ZONE AND AMENDED SOIL TYPE.

LANDSCAPE PLANTING AREAS WILL BE GRADED TO ASSURE

POSITIVE SURFACE DRAINAGE.

ONSITE SOILS WILL BE AMENDED TO COMPLY WITH THE RECOMMENDATION

OF A CERTIFIED SOILS TESTING LABORATORY.

ALL SLOPE ASPECTS 2:1 OR STEEPER SHALL RECEIVE JUTE MATTING

(OR PER THE RECOMENDATION BY THE GEO-TECHNICAL ENGINEER).

LANDSCAPE DESIGN OBJECTIVES:

IRRIGATION:

NOTES:

NO TREES OR SHRUBS EXCEEDING THREE FEET IN HEIGHT AT MATURITY

MAY BE LOCATED WITHIN TEN FEET OF ANY SEWER FACILITIES.

1.

2.

3.

4.

5.

6.

7.

8.

9.

20 FEET

5 FEET

10 FEET

10 FEET

25 FEET

10 FEET

TRAFFIC SIGNAL, STOP SIGN

UDERGROUND UTILITY LINES

ABOVE GROUND UTILITY STRUCTURES

DRIVEWAYS

INTERSECTIONS

SEWERS

MINIMUM TREE SEPARATION DISTANCE:

DESIGN STATEMENT:

MAINTENANCE NOTE:

THE PRIMARY GOAL OF THE LANDSCAPE DESIGN IS TO BLEND AND

COMPLIMENT THE EXISTING NATIVE PLANTING IN THE AREA. NATIVE

LOW FUEL VOLUME SPECIES WILL BE USE TO RE-VEGETATE THE

GRADED SLOPES. THE TREATMENT FOR THE INTERIOR SHALL

PRIMARILY BE PARKWAY STREET  TREES AND GROUNDCOVER,

ORNAMENTAL IN NATURE, FIRE-RESISTENT, AND COMPLIMENT THE

BUILDING ARCHITECTURE. THE COURTYARD AREAS WILL BE MIX OF

ORNAMENTAL NATURALIZED MATERIAL AND LOW MAINTENANCE.

ALL REQUIRED COMMON LANDSCAPE AREAS SHALL BE MAINTAINED

BY THE PROPERTY OWNERS ASSOCIATION. THE LANDSCAPE AREAS

SHALL BE MAINTAINED  FREE OF DEBRIS AND LITTER AND ALL PLANT

MATERIAL SHALL BE MAINTAINED IN A HEALTHY GROWING CONDITION.

DISEASED OR DEAD PLANT MATERIAL SHALL BE SATISFACTORILY

TREATED OR REPLACED PER THE CONDITIONS OF THE PERMIT.

GRADING NOTES:

1. PERMANENT REVEGETATION - ALL GRADED, DISTURBED, OR

ERODED AREAS THAT WILL NOT BE PERMANENTLY PAVED OR

COVERED BY STRUCTURES SHALL BE PERMANENTLY REVEGETATED

AND IRRIGATED AS SHOWN IN TABLE 142-04F AND IN ACCORDANCE

WITH THE STANDARDS IN THE LAND DEVELOPMENT MANUAL

2. TEMPORARY REVEGETATION - GRADED, DISTURBED, OR ERODED

AREAS THAT WILL NOT BE PERMANENTLY PAVED, COVERED BY

STRUCTURE, OR PLANTED FOR A PERIOD OVER 90 CALENDAR DAYS

SHALL BE TEMPORARILY REVEGETATED WITH A NON-IRRIGATED

HYDROSEED MIX, GROUND COVER, OR EQUIVALENT MATERIAL.

TEMPORARY IRRIGATION SYSTEMS MAY BE USED TO ESTABLISH THE

VEGETATION.

3. ALL REQUIRED REVEGETATION AND EROSION CONTROL SHALL BE

COMPLETED WITHIN 90 CALENDAR DAYS OF THE COMPLETION OF

GRADING OR DISTURBANCE.

4. INTERIM BINDER NOTE: GRADED, DISTURBED OR ERODED AREAS

TO BE TREATED WITH A NON-IRRIGATED HYDROSEED MIX AND

INTERIM BINDER / TACKIFIER AS NEEDED BETWEEN APRIL 2ND AND

AUGUST 31ST FOR DUST-EROSION CONTROL WITH SUBSEQUENT

APPLICATION OF HYDROSEED MIX DURING THE RAINY SEASON

BETWEEN OCTOBER 1ST AND APRIL 1ST.

RE-VEGETATED SLOPES 24,754 SF or (.57 Acres)

INTERIOR SITE  AREAS 58,511 SF

COURTYARD AREAS    5,164 SF

WATER QUALITY BASIN 13,839 SF

DEVELOPER INSTALLED LANDSCAPE AREAS

STREET TREES SHALL HAVE A 40 S.F. ROOT ZONE AREA(10' FROM

UNDERGROUND SEWER & 5' FROM UNDERGROUND WATER

UTILITIES) OR IF CONFLICTS ARISE THE TREES SHALL BE

LOCATED ON THE RESIDENTIAL LOT.

STREET TREES:

WATER EFFICIENT LANDSCAPE WORKSHEET

1.

2.

3.

4.

5.

L
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D
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ENTRY MONUMENT CONCEPT

TRAIL CONNECTION

EXISTING & RE-ALIGNED OPEN SPACE  TRAIL

EXISTING & RE-ALIGNED OPEN SPACE TRAIL HEAD

L-1

18

STREET TREE REQUIREMENTS:

STREET

PUBLIC

FRONTAGE ROAD

REQUIRED

63  LF / 30 = 3 TREES

PROVIDED

3 TREES

EXCESS

0 TREES

STREET YARD

51,161 SQ. FT.

VUA INSIDE STREET YARD

22,550 SQ. FT.

VUA LANDSCAPE AREAS(5' OFFSET) 8,954 S.F.

71 TREES (EXIST) & SHRUBS (1 GAL.) 25' O.C.

REMAINING YARD

92,922 SQ. FT.

VUA OUTSIDE STREET YARD

72,745 SQ. FT.

VUA LANDSCAPE AREAS - (5' OFFSET) 21,374 S.F.

60 TREES (15 GAL) & SHRUBS (1 GAL) 25' O.C.

LANDSCAPE CALCULATION/DIAGRAM

LANDSCAPE CONCEPT PLAN

LANDSCAPE

CONCEPT PLAN
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DEXTER WILSON ENGINEERING, INC. 

October 19, 2018 

SRM Development, LLC 

111 N. Post, Suite 200 

Spokane, WA 99201 

Attention: Eric Kimmelshue, Chief Estimator 

DEXTER 5. WILSON, P.E. 

ANDREW M. OVEN, P.E. 

STEPHEN M. NIELSEN, P.E. 

NATALIE J. FRASCHETTI, P.E. 

STEVEN J. HENDERSON, P.E. 

1047-001 

Subject: Public Water System Analysis for the Seabreeze Senior Living Project in the 
City of San Diego, PTS #600824 

Introduction 

This report provides a public water study for the Seabreeze Senior Living project in the 
City of San Diego. The project is located in the Carmel Valley community north of SR 56 
and immediately west of Seabreeze Farms Drive. The project property is currently 
operating as an equestrian facility. Figure 1 provides a vicinity map for the project. 

The project encompasses 32 gross acres with a net buildable area of 8. 78 acres. The Senior 
Living Community project proposes to develop the site to incorporate 128 residential 
dwelling units with a total of 159 beds. Living units will include one- and two-bedroom 
units in assisted living, one- and two-bedroom units in memory care, and two-bedroom 
assisted living casitas. 

Proposed elevations for the developed area of the project range from approximately 249 feet 

to 251 feet. 

2234 FARADAY AVENUE • CARLSBAD , CA 92008 • (760) 438-4422 • FAX (760) 438-0173 



FIGURE 1 
VICINITY MAP 
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October 19, 2018 
Seabreeze Farms Senior Living - Water Study 

Purpose of Study 

The purpose of this study is to analyze and determine if the existing public water system is 
able to provide adequate domestic and fire protection service for the Seabreeze Senior 
Living project. This report will address if any offsite (public) water system improvements 
are needed for the development of the project so that the public water system will be in 
conformance with the City of San Diego Water Department water system design standards. 

Study Area 

The study area for this report is the boundary of the Seabreeze Senior Living project and 
the water system surrounding the project. The extent of the existing water system which 
was incorporated into the analysis of the project site was based on the existing Lusk Park 
4 70 Zone distribution system that serves the area. Adjacent water mains were included in 
the computer model to ensure that the dynamics of the existing water system were 
analyzed as closely as possible without modeling the entire pressure zone. 

All onsite water lines to provide service to the Seabreeze Farms Senior Living project will 
be private and will connect to the City's public water system via backflow preventers and 
master water meters. There are also two existing public water lines in easements within 
the project boundary; one of these pipelines will remain in place and in public service. A 
portion of the second line will be converted to a private line and the other portion will be 
abandoned. An analysis of the proposed onsite private water service facilities will be under 
a separate report/study. 

This report will address the public water service aspect of the Seabreeze Senior Living 
project water system needs. The sizing of the onsite private domestic water system will be 
completed as part of the Building Department permit process. 

DEXTER WILSON ENGINEERING, INC . PAGE 3 
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October 19, 2018 
Seabreeze Farms Senior Living - Water Study 

Seabreeze Senior Living Project Water Demand 

The water demands were developed in accordance with the City of San Diego Design 

Guidelines and Standards. Multi-family residential water demand is estimated based on 

Institutional Land Use in accordance with Table 2-2 of the City Guidelines and Standard. 

The Seabreeze Senior Living project will develop a net acreage of 8. 78 acres. 

Table 1 presents the projected potable water demand for the Seabreeze Senior Living 

project. 

TABLE 1 
SEABREEZE SENIOR LIVING PROJECT 

POTABLE WATER DEMAND 

Average 
Land Use Quantity Demand Factor Water Use, 

lllld 

Institutional 8.78 Acres 5,000 gpd/acre 43,900 

TOTAL 48,900 = 30.6 gpm 

From the City of San Diego Guidelines and Standards, Figure 2-2, the maximum day 

demand to average annual demand ratio is approximately 3.6 based on the Inland North 

peaking curve, resulting in an estimated maximum day demand of 158,040 gpd (110 gpm). 

From the City of San Diego Guidelines and Standards, Figure 2-1, the peak hour demand to 

average annual demand ratio is approximately 7.4 based on the Inland North peaking 

curve, resulting in an estimated peak hour demand of 324,860 gpd (226 gpm). 

Appendix A of this report presents the backup data for determining these peaking factors. 
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City of San Diego Design Criteria 

Book 2 of the City of San Diego Guidelines and Standards was used to analyze the existing 
water system. 

A summary of the design criteria from Book 2 is presented as Table 2. 

TABLE2 
CITY OF SAN DIEGO 

WATER SYSTEM DESIGN CRITERIA 

Criteria 

Multi-Family Residential Fire Flow 

Minimum Static Pressure 

Maximum Static Pressure 

Maxim um Pressure Drop - Reservoir Out of Service 

Maxim um Pressure Drop - Peak Hour 
& Max Dav plus Fire 

Minimum Pressure - Peak Hour 

Minimum Pressure - Max Day plus Fire 

Maximum Pipeline Velocity (Fire Flow) 1 

Maximum Pipeline Velocity 
(Normal Operating Conditions) 2 

1 Section 3.3.1 E 
2 Section 3.10.1 

Static and Working Pressures 

Design Requirement 

3,000 gpm 

65 psi 

120 psi 

40 psi 

25 psi 

40 psi 

20 psi 

15 fps 

5 fps 

Maximum static pressures within the Seabreeze Senior Living project are calculated based 
on the Lusk Park 470 Water Service Pressure Zone. Using the maximum potential 
hydraulic gradeline of 470 feet, maximum static pressures within the project will range 
between 94.9 psi and 95. 7 psi. 
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Actual working pressure within the project's onsite private domestic water distribution 

system and private fire protection system will be lower due to pressure losses through the 

requisite backflow preventers for each of the two types of water systems. Typical pressure 

losses are about 15 psi; thus, the actual working pressures in the private water systems for 

the Seabreeze Senior Living project will be around 80 psi. Since there is the potential for 

pressures within the project to be greater than 80 psi, individual pressure regulators will be 

needed on the services to all the buildings within the project. 

Existing Water System 

There are existing public water facilities within and directly adjacent to the Seabreeze 

Senior Living project site. These existing water lines are part of the Lusk Park 4 70 

Pressure Zone. There is an existing 16-inch public water line in Old Carmel Valley Road up 

to the intersection of Sandown Way. A 12-inch water line extends west on Sandown Way to 

Rider Place. In Rider Place are a 10-inch and 12-inch water main. Coach Lane has a 10-

inch water main. 

Figure 2 shows the existing water facilities discussed in these paragraphs. 

At the intersection of Rider Place and Coach Lane, two existing water lines extend into the 

Seabreeze Senior Living property within easements. These 10-inch and 12-inch water lines 

wind their way south and west and tie into the existing water lines in Pearlman Way and 

Carmel Knolls Drive. 
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Proposed Fire Protection Water System 

Figure 3 presents the proposed onsite private water system for the Seabreeze Senior Living 

project. 

The basic layout of the proposed private water system includes two fire service connections 

to create a looped private onsite fire protection system. One connection is proposed at the 

northeast corner of the project where the project's access road connects to Old Carmel 

Valley Road. At this location there will be an 8" fire service followed by an 8" reduced 

pressure principle detector check assembly . The private onsite fire protection system will 

continue with a 10" pipe. 

The second fire service is proposed at the intersection of Rider Way and Coach Lane. Here 

a new 8" reduced pressure principle detector check backflow assembly will be installed on 

the existing 10" public water line extending northwest from the intersection. After the 

backflow assembly the existing 10" water line will be converted to a private line. The 10" 

private main will extend south in the project to the last fire hydrant . Beyond the southern

most fire hydrant and down to Pearlman Way the existing 10" water line is proposed to be 

abandoned. 

The existing 12" water line which originates in the intersection of Rider Way and Coach 

Lane will remain in its easement through the southern portion of the project. A short 

section of this 12" main will be relocated in order to provide adequate clearance to the last 

duplex building proposed on the south end of the Seabreeze Senior Living site. The existing 

12" public water line continues south and west and connects to the 12" water main in 

Carmel Knolls Drive. This 12" public water main is one of the two supply lines to the 

Seabreeze Senior Living site and the surrounding existing development. 
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Fire Protection Service 

The fire flow requirement for the Seabreeze Senior Living project is based on multi-family 

land use. Per the City's design guide, the fire flow requirement is 3,000 gpm. 

In reviewing the largest building size and proposed type of construction, the fire flow 

requirement is lower. The type of construction proposed is Type lB and the main assisted 

living building size is 117,614 square feet. Per the 2016 Fire Code Table B105.1(2), the fire 

flow requirement for this building is 3,750 gpm for 3 hours. Taking into consideration that 

the building will have a fire sprinkler system allowing a 50 percent reduction , the fire flow 

requirement is 1,875 gpm. 

This study will analyze the water system for a fire flow of 2,000 gpm since the final building 

plans have not been completed. This approach will account for a pre-fire sprinkler flow 

requirement of 4,000 gpm. The analysis will be done with a computer model of the existing 

public water system in the vicinity of the proposed project. 

Water System Computer Model. The University of Kentucky KYPIPE computer 

program was used to conduct a hydraulic model of the water system within the study area. 

This computer program utilizes the Hazen-Williams equation for determining headloss in 

pipes; the Hazen-Williams "C" value used for all pipes is 120. 

The model for this analysis includes existing public water lines in the near vicinity of the 

project site. The available hydraulic grade line (HGL) was determined by using hydrant 

flow test performed by the Development Services Department of the City. A copy of the 

hydrant flow test is included in Appendix B. The location of the test hydrant is on Sandown 

Way between Rider Place and Seabreeze Farms Road. 

4 70 Pressure Zone Supply Points. There are two supply points for the 4 70 Pressure 

Zone in the vicinity of the Seabreeze Senior Living project. The source HGL ("O" Node) for 

the water model is modeled at two locations. One supply is at the existing 610/470 

Pressure Reducing Station at the intersection of Del Mar Heights Road and Ashley Falls 

Drive. A second pressure reducing station is included in the hydraulic model; this is the 

water regulating station at the intersection of Winstanley Way and Wyngate Point. 
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Exhibit A at the back of this report shows the water system which has been included in the 

hydraulic modeling used in this water study. 

Available Hydraulic Grade Line. The static pressure data from the hydrant flow 

test results obtained from the City was used to establish the available HGL at the pressure 

reducing stations. We used a grade line of 455 feet as the output HGL for both pressure 

reducing stations. 

Backflow Assembly Losses. The pressure losses through the reduced pressure 

principle detector check assembly devices were modeled as minor losses using a "k" value 

large enough to result in the expected pressure loss through these devices. A candidate 

reduced pressure principle detector check assembly backflow preventer device is presented 

in Appendix C. The manufacturer's literature includes charts which show pressure loss 

through the backflow preventer as a function of flow. These charts were used to 

approximate the pressure losses which were reflected in the computer modeling and show 

up as minor losses calculated in feet. 

Fire Protection System Analysis and Results 

Appendix D presents the computer modeling results and Exhibit A at the back of this report 

presents the corresponding Node and Pipe Diagram. The fire flow requirement of 2,000 

gpm was modeled at two adjacent private fire hydrants within the project. 

The computer model output also includes a calibration scenario; in this case, a fire flow of 

1,315 gpm at Node 6 is modeled in order to check the computer model results against the 

City's hydrant flow test data. The computer model results show a residual pressure at the 

test hydrant of 75.15 psi. The hydrant flow test from the City indicates a residual pressure 

of 71.3 psi. This is considered acceptable as it would be unusual for our simplified 

computer model to match the results of the City's water system model. 

Pipe break scenarios were also modeled within the public water system. The results of 

these modeling runs will be discussed in the following paragraphs. 
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All Pipes Open Scenarios. Under normal operating conditions (all pipes open) and 

maximum day demand, the fire flow of 2,000 gpm at Nodes 32 and 36 is being met with a 

minimum residual pressure at the fire flow nodes of greater than 59 psi and a maximum 

pipeline velocity of 6. 7 feet per second (fps) in any pipe in the vicinity of the project. At the 

fire service connection points to the public water system, residual pressures are 59 psi 

(Node 52) and 73 psi (Node 16). 

Pipe 79 Break Scenario. Under the pipe break scenario with Pipe 79 (in Old Carmel 

Valley Road) out of service, all flow to the Seabreeze Senior Living site is supplied through 

the existing 12" public water line extending north and east from Carmel Knolls Drive. 

These are the last two modeling runs in Appendix D. The residual pressures at the fire 

flow nodes are greater than 57 psi. Velocities in the public water system piping is less than 

7.2 fps. 

Pipe 57 Break Scenario. Under a pipe break condition (Pipe 57 closed), the fire flow for 

the Seabreeze Senior Living site must be supplied by the 16" water main in Old Carmel 

Valley Road. This 16" line extends north to Del Mar Heights Road and then west to the 

pressure reducing station at Winstanley Way and Wyngate Point . The length of 10", 

parallel 8", 12", and 16" piping from the pressure reducing station to the northeast fire 

service connection for Seabreeze Senior Living site is about 6,000 feet. Because of the 

length of piping, it cannot supply the 2,000 gpm fire flow to the project site on its own. 

City Capital Improvement Project. There is an additional pressure reducing 

station connected to the 4 70 Pressure Zone on Del Mar Heights Road approximately 900 

feet east of Old Carmel Valley Road. However , there is no 470 Pressure Zone pipe from this 

pressure reducing station back to Old Carmel Valley Road. The City has determined that 

this segment needs to be constructed. It will be done as a City Capital Improvements 

Project. 

Seabreeze Senior Living Offsite Water Improvement. The timing of the City 

improvement project in Del Mar Heights Road may not coincide with the development 

timing of the Seabreeze Senior Living project. Therefore , another means of achieving the 

fire flow during a pipe break was determined. Refer to Figure 4 in the subsequent 

discussion. 
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In Del Mar Heights Road from Ashely Falls Road east to Seagrove Place (extension) there is 
an existing 8" 4 70 Zone pipeline connected to the 4 70 Zone service area to the south of Del 
Mar Heights Road. For an unknown reason, this 8" 4 70 Zone pipeline does not connect to 
the existing 12" 4 70 Zone pipeline coming from White Emerald Drive into Del Mar Heights 
Road. By connecting these two pipelines in the vicinity of Seagrove Place and Del Mar 
Heights Road, the existing pressure reducing station at Del Mar Heights Road and Ashley 
Falls Drive can contribute flow to the 4 70 Pressure Zone piping in the vicinity of the 
Seabreeze Senior Living project in the event that the 12" water line connected to Carmel 
Knolls Drive is out of service. 

Connecting the 8" and 12" lines in Del Mar Heights Road provides sufficient flow and 
pressure to meet the Seabreeze Senior Living onsite fire flow requirement. 

Pipe 57 Closed Modeling Results. Appendix D presents the modeling results 
with onsite fire flow of 2,000 gpm and Pipe 57 closed. Residual pressures at the fire nodes 
are greater than 28 psi. 

One criterion which is not met is the maximum pressure drop of 40 psi from static with a 
pipe break. As presented in Appendix D, the public water system pressure drop from static 
when Pipe 57 is out of service is as high as 46.2 psi. This pressure drop will be an interim 
condition under this pipe break scenario until the City CIP project completes the 16" 470 
Zone water line in Del Mar Heights Road east of Old Carmel Valley Road. Once that 
segment of piping is in place, most of the water to the Seabreeze Senior Living project and 
adjacent existing development will come from the Del Mar Heights WRS. Because it is a 
shorter pipe run and larger diameter pipe, the pressure loss will be much lower and thus 
the pressure drop from static will be much lower as well. 

The pressure drop within the Seabreeze Senior Living project is higher on the private side 
because of the increased pressure loss due to the backflow preventers. 
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Domestic Service 

Domestic water service to the Seabreeze Farms Senior Living project will be provided 
through a master meter. This domestic water meter is sized based on the California 
Plumbing Code. The California Plumbing Code uses Water Fixture Units as a basis for 
determining maxim um domestic flow. 

For the Seabreeze Farms Senior Living project, the preliminary estimates of Water Fixture 
Units based on the California Plumbing Code is 1,755 WFUs. This converts to a maximum 
domestic flow of 300 gpm. For this flow rate, the master meter size is 4-inch (maximum 
flow of 480 gpm). Thus, the public water system improvements for the domestic service will 
include a 4" domestic water service lateral. 

The proposed 4" domestic water service lateral will be connected to the existing 16" 4 70 
Pressure Zone water line in Old Carmel Valley Road at the northeast end of the Seabreeze 
Senior Living project. 

Irrigation Service 

The proposed Seabreeze Farms Senior Living project will have so little landscaping that a 
separate irrigation meter is not likely to be installed. Rather, the landscape demand will be 
served through the 4-inch potable water meter which will have excess capacity. If in 
subsequent review of the landscaping demands the project decides to install a dedicated 
irrigation meter, it is anticipated to be located in the same area as the proposed potable 
water meter. 

Hydraulic Control Map 

Figure 5 presents a hydraulic control map for the area surrounding the Seabreeze Senior 
Living project. The project is surrounded by the 4 70 Pressure Zone system except for the 
area to the southwest which is in the 330 Pressure Zone. 
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Conclusions and Recommendations 

The following conclusions and recommendations are summarized based on the water study 
prepared for the Seabreeze Senior Living project. 

1. The Seabreeze Senior Living project will be supplied potable water from existing 
Lusk Park 470 Pressure Zone piping in Old Carmel Valley Road and at the 
intersection of Rider Place and Coach Lane. 

2. Three connections to the existing 4 70 Zone will be made: 

a) One 8" fire service lateral at the northeast corner of the project site to the 
existing 16" 470 Zone water main in Old Carmel Valley Road; 

b) One 10" fire service lateral at the northwest end of the Coach Lane and Rider 
Place intersection; 

c) One 4" domestic service lateral at the northeast corner of the project site to 
the existing 16" 470 Zone water main in Old Carmel Valley Road. 

3. Figure 3 shows the recommended public water system laterals needed for the 
Seabreeze Senior Living project . 

4. The existing 10" public water line which extends through the project site from Rider 

Place south and west to Pearlman Way will be abandoned except for a portion of the 
line within the project site that will be converted to a private line. 

5. Onsite private fire protection system piping will be 8-inch and 10-inch piping as 

identified on Figure 3. 

6. In order to achieve adequate fire flow and pressure under a pipe break scenario, the 
Seabreeze Senior Living project must complete an offsite water improvement as 
depicted in Figure 4. This involves connecting two existing 4 70 Zone pipelines in 
Del Mar Heights Road in the vicinity of Seagrove Place. 

7. All new onsite and offsite, public and private water mains are to be constructed of 
PVC DR 18 Class 235 per A WW A C900. 

DEXTER WILSON ENGINEERING, INC . PAGE 18 



Eric Kimmelshue 
October 19, 2018 
Seabreeze Farms Senior Living- Water Study 

8. If any water lines to be constructed by this development are metallic, a California 

Licensed Corrosion Engineer will be required to perform a soil corrosivity study and 

to design a Corrosion Control System. 

Please contact us if you have any questions or need additional information. 

Dexter Wilson Engineering, Inc. 

Andrew Oven, P.E. 

AO:sg 

cc: Greg Shields, P.E., Project Design Consultants 

Raul Rodriguez, Project Design Consultants 

Attachments 
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Chapter 2 
WATER DEMANDS AND SERVICE 

CRITERIA 
 
 

2.1 General 
 
This chapter outlines planning procedures to estimate water demands and fire flows.  Water 
system service requirements are also defined in terms of water pressure and reservoir storage. 
 

2.2 Service Area 
 
The DESIGN CONSULTANT defines the project=s service area and identifies the pressure 
zones in which it is located.  The Senior Civil Engineer in charge of either Water Planning and 
Project Development, or Planning and Development Review Water Review Section, approves 
the service area boundaries. 
 

2.3 Land Use and Residential Population 
 
The DESIGN CONSULTANT develops present and future land use maps for the service area to 
define the following land use categories: residential (by zone in accordance with Table 2-1), 
central business district, commercial and institutional, parks, hospitals, hotels, industrial, office, 
and schools. 
 
The DESIGN CONSULTANT estimates the residential population in the service area  based on 
present and future allowable land use.  Unless more accurate population density estimates are 
available, the residential population in the service area is estimated based on the figures 
presented in Table 2-1. 

Table 2-1 
Residential Population Density 

  
 

Zone 

 
Dwelling Unit Density 

(dwelling unit/net acre) 

 
Unit Density 

(persons/dwelling unit) 
 

Population Density 
(persons/net acre) 

 A-1-10  0.1  3.5  0.4 
 A-1-5  0.2  3.5  0.7 
 A-1-1  1  3.5  3.5 
 R-1-40  1  3.5  3.5 
 R-1-20  2  3.5  7.0 
 R-1-10  4  3.5  14 
 R-1-5  9  3.5  32 
 R-2  14  3.2  45 
 R-2A  29  3.0  87 
 R-3  43  2.6  112 
 R-3A  73  2.2  161 
 R-4  109  1.8  196 
 R-4C  218  1.5  327 
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Dwelling unit density in Table 2-1 is based on net area. The net area is measured in acres, and 
is 80% of the gross area for each residential zone. 
 

2.4 Average Annual Water Demands 
 
For most projects, average annual water demands are determined based on the unit water 
demand criteria presented in Table 2-2.   
 

Table 2-2 
Unit Water Demands 

  
Land Use Category 

 
Unit Water Demand 

 
Residential 

 
150 gallons/person-day 

 
Central Business District 

 
6000 gallons/net acre-day 

 
Commercial and Institutional 

 
5000 gallons/net acre-day 

 
Fully Landscaped Park 

 
4000 gallons/net acre-day 

 
Hospitals 

 
22500 gallons/net acre-day 

 
Hotels 

 
6555 gallons/net acre-day 

 
Industrial 

 
6250 gallons/net acre-day 

 
Office 

 
5730 gallons/net acre-day 

 
Schools 

 
4680 gallons/net acre-day 

 
Average annual water demands are calculated as the sum of: (1)  the residential water demand, 
and (2) other water demands for each land use category as follows: 
 
Residential Water Demand (gallons/day) = Residential Population x 150 gallons/person-day 

 
Other Water Demand (gallons/day) = Land Use Area by Category (net acres) x Unit Water 
Demand for Each Land Use Category (gallons/net acre-day) 
 
Average Annual Water Demand (gallons/day) = Residential Water Demand + Other Water 
Demands 
 
On some projects, particularly large residential developments, using the unit water demands in 
Table 2-2 may generate unrealistically high estimates of water requirements.  For these large 
projects, the DESIGN CONSULTANT or developer may request that the CIP Project Manager 
consider an alternative approach, making use of the City=s water demand distribution data 
developed for macroscale planning purposes.  Similarly, the CIP Project Manager may  also 
consider alternative unit water demand estimates for specific land use types where such 
estimates are based on detailed demand evaluations. 
 

2.5 Peak Water Demands 
 
Unless the project involves a large development that calls for an alternative approach, peak 
hour and maximum day water demands are estimated using the peaking factors presented  in 
Figures 2-1 and 2-2.  These peaking factors correspond to the zones identified in Figure 2-3. 
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APPENDIXB 

HYDRANT FLOW TEST DATA 



FORM 

Hydrant Flow Request DS-160 
I OCTOBER 2016 

Fill out the information below completely for all sprinkler system flow requests, including NFPA 13, 130 and 13R 
systems. E-mail form to: QS_D_1ly.dLc11JtElow@s_clndiego.g_o_\', or mail request to the above address. 

Please print or type legibly. 

Company Requesting Hydrant Flow: 
Dexter Wilson Engineering, Inc. 
Telephone No: 

760-438-4422 
Project Number for the Building Permits: 

Location of Hydrants: 

13040 Sandown Wa 

Fax No: 
760-438-0173 

~-mail Address: 

andrew@dwilsonenQ.com 

Cross Street: 
Seabreeze Farms Drive 

City: 
San Die o 

State: 
CA 

ZIP Code: 
92130 

FOR CITY USE ON LY 
Facility Sequence Number: (FSN): __ __._H..........,5 ... Y ..... 5__,5~2~0b-~-~--- ----
Static: P>1., l3: 
Pitot: [25 

Date: 0 2,-0'2,- 18 

PSI 

PSI 

Elevation: 1.,66 
Residual: ?t: I . 3 3 

Flow: l~IL./.39 
Researched in database by: MA"e-\A IN \GJ,J5 Z. 

FEET 

PSI 

GPM 

The information provided above is based upon a water model. It is the contractor's responsibility to confirm the available static 
pressure at the system point of connection. If a discrepancy is noticed at that time, notify DSDHydrantFlow@sandiego.gov as soon 
as possible. 

Please draw an accurate maP, for fire hydrant data 

Printed on recycled paper Visit our web site at www s,;nd,ego govtdc;veloornent ,ef.\o'.!ru. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-160 (10-16) 

,, I @{-
.,I J-1,. 1Vv I.,' 





-~::c;,"7:5-i:-,·=.,:;· ,_:;:. ,.;,J:;:;:._tsa'::' ';f:;•y,;;::,;: '-:"~~ 
•-,,.,_~ ... "~"''°'"'•""-"X'<~ ..,,..~-~"':,.':<♦ >;:;-,_<'<,.,..."'.K"-'"v~>•~ ~ ~~~ =-··=~ .f s,;· _;;_".,_ +::-•-"$' ~~:;_. %-'"~ ~ .{;,. ,,__:j'. • - • -- ~-;:,.·::- ,~ 

- _/''¥-: - ~ 

Address 13040 SANDOWN WY 

Flow (gpm) 1314 .3912 

Location 200' W SEABREEZE FARMS DRS 

Elevation (feet) at Street 266 

FSN 5455206 

Size (inches) 6 

Residual Pressure (psi) 71 .3309 

Static Pressure (psi) 82.17 

Fire Hydrant Name H5455206 



APPENDIXC 

CANDIDATE FIRE SERVICE DETECTOR CHECK ASSEMBLY 



ES-F-826YD

S P E C I F I C AT I O N  S H E E T 

FEBCO product specifications in U.S. customary units and metric are approximate and are provided for reference only.  For precise mea-
surements, please contact FEBCO. FEBCO reserves the right to change or modify product design, construction, specifications, or materials 
without prior notice and without incurring any obligation to make such changes and modifications on FEBCO products previously or subse-
quently sold.

Job Name  ––––––––––––––––––––––––––––––––––––––––––– Contractor  ––––––––––––––––––––––––––––––––––––––––––––

Job Location  ––––––––––––––––––––––––––––––––––––––––– Approval  –––––––––––––––––––––––––––––––––––––––––––––

Engineer  –––––––––––––––––––––––––––––––––––––––––––– Contractor’s P.O. No.  ––––––––––––––––––––––––––––––––––

Approval  –––––––––––––––––––––––––––––––––––––––––––– Representative  ––––––––––––––––––––––––––––––––––––––––

Series 826YD
Reduced Pressure  
Detector Assemblies
Size: 21⁄2" - 10" (65mm - 250mm) 

The FEBCO Series 826YD Reduced Pressure Detector Assemblies 
designed for use in used applications with Automatic fire sprinkler systems 
containing toxic substances.

Features
 

 
 and lighter weight. By-pass line has water meter in series with an  

 

Operation

-
tained at least 5psi (35 kPa) lower than the inlet pressure and the relief 

The by-pass opens to detect initial flow and the mainline opens for all  
other flows.

Models

Approvals
 

Specifications
Reduced pressure detector assembly shall consist of a mainline reduced 
pressure configured backflow assembly in parallel with a reduced pressure 
by-pass assembly.

internal and external fusion epoxy coating.

-

 
accurate registration by or damage to the meter.

-
acteristics and are to be considered integral to the assembly. The mainline 

Reduced pressure detector assemblies shall be rated 175psi CWWP (32°F 

-

 The gap drain is not designed to catch the maximum 

-

air gap fitting.

Pressure – Temperature

Materials
 

    internal 10-20 mils

826YD

1047

* *

NOTICE

 

WARNING!

~ ~~ <9> 
~ \:!,!:I Approved 



Capacity

SIZE 
(DN) DIMENSIONS WEIGHT

A B C D E gates less gates

in. mm in. mm in. mm in. mm in. mm in. mm lbs. kgs. lbs. kgs.
21⁄2 65 371⁄4 946 221⁄8 562 71⁄2 191 163⁄8 416 101⁄4 260 243 534.6 134 294.8

3 80 413⁄4 1061 255⁄8 651 81⁄2 216 221⁄4 565 101⁄2 267 298 655.6 154 338.8

4 100 507⁄16 1281 323⁄8 822 11 279 231⁄4 591 11 279 469 1031.8 194 426.8

6 150 593⁄4 1518 385⁄8 981 14 356 301⁄4 765 12 305 752 1654.4 397 873.4

8 200 693⁄16 1757 461⁄8 1172 18 457 373⁄4 959 13 330 1207 2655.4 537 1181.4

10 250 841⁄4 2140 581⁄8 1476 22 559 48 1219 14 356 1617 3557.4 957 2105.4 
Dimensions shown are nominal, allowance must be made for normal manufacturing tolerances.

Installation

where easily accessible for testing  and maintenance and must be protected 

Dimensions – Weights
Size: 21⁄2" - 10" (65 - 250mm)

21⁄2" (65mm)

3" (80mm)

4" (100mm) kPa  psi

 137 20 

 103 15 

 69 10 

 34 5 
 0 120 240 360 480 600 gpm 
 0 455 910 1370 1820 2270 lpm

HE
AD

LO
SS

 kPa  psi

 172 25 

 137 20 

 103 15 

 69 10 
 0 100 200 300 400 500 gpm 
 0 380 760 1135 1520 1900 lpm

HE
AD

LO
SS

 kPa  psi

 137 20 

 103 15 

 69 10 

 34 5 
 0 50 100 150 200 250 gpm 
 0 190 379 570 760 950 lpm

HE
AD

LO
SS

6" (150mm) kPa  psi

 137 20 

 103 15 

 69 10 

 34 5 
 0 300 600 900 1200 1500 gpm 
 0 1135 2270 3405 4540 5680 lpm

HE
AD

LO
SS

8" (200mm) kPa  psi

 137 20 

 103 15 

 69 10 

 34 5 
 0 600 1200 1800 2400 3000 gpm 
 0 2270 4540 6810 9080 11400 lpm

HE
AD

LO
SS

10" (250mm) kPa  psi

 172 25 

 137 20 

 103 15 

 69 10 
 0 1000 2000 3000 4000 5000 gpm 
 0 3800 7600 11400 15140 19000 lpm

HE
AD

LO
SS

Protective 
Enclosure

Support– 
3" (80mm) 
& larger

FEBCO MODEL 826YD

30" Max (750mm) 
12" Min (300mm)

Suggested

Side View

Fire 
Hydrant

E

A

B

C

D

ES-F-826YD   1432  © 2014 FEBCO

USA:
Canada:  

Latin America:  

A Watts Water Technologies Company
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APPENDIXD 

COMPUTER MODEL OUTPUT DATA 
FOR ONSITE FIRE FLOW ANALYSES 

NODE AND PIPE DIAGRAM REFERENCE: 

Exhibit A in the back of the report. 

CONDITIONS MODELED: 

1. Average Day Demands. 

2. Computer Model Calibration Scenario - 1,315 gpm at Node 6 with Maximum Day 
Demands (to confirm model has similar results to City Hydrant Flow Test Data) 

3. Maximum Day Demands plus 2,000 gpm Fire Flow at Nodes 32 and 36. 

4. Maximum Day Demands plus 2,000 gpm Fire Flow at Nodes 32 and 36; Pipe 57 
closed for Pipe Break Scenario. 

5. Maximum Day Demands plus 2,000 gpm Fire Flow at Nodes 20 and 24; Pipe 57 
closed for Pipe Break Scenario. 

6. Maximum Day Demands plus 2,000 gpm Fire Flow at Nodes 32 and 36; Pipe 79 
closed for Pipe Break Scenario. 

7. Maximum Day Demands plus 2,000 gpm Fire Flow at Nodes 40 and 44; Pipe 79 
Closed for Pipe Break Scenario. 



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  All Pipes Open - Average Day Demand

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 442.87 0.71

5 12 142.87 0.41

9 10 88.79 0.36

13 10 68.79 0.28

17 10 -16.21 -0.07

21 10 -16.21 -0.07

25 10 0 0

27 8 -16.21 -0.1

29 10 -16.21 -0.07

33 8 0 0

37 10 -16.21 -0.07

41 10 -16.21 -0.07

45 10 -16.21 -0.07

49 10 -16.21 -0.07

51 8 16.21 0.1

53 12 54.08 0.15

57 12 142.87 0.41

61 16 54.08 0.09

65 12 292.87 0.83

69 12 130.08 0.37

73 12 162.79 0.46

75 16 218.08 0.35

79 16 17.98 0.03

81 16 32.63 0.05

83 12 15.26 0.04

84 8 27.37 0.17

85 12 135.26 0.38

86 8 27.37 0.17

87 12 192.63 0.55

89 12 123.92 0.35

90 8 71.71 0.46

91 8 70.09 0.45

93 8 65.83 0.42

95 10 185.92 0.76

96 16 32.63 0.05

97 8 14.65 0.09

98 8 0.73 0

99 8 -1.08 -0.01

100 8 -25.35 -0.16

101 16 -7.37 -0.01



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  All Pipes Open - Average Day Demand

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 82.14 0.18

6 266 455 81.89 81.7 0.19

8 261 455 84.06 83.85 0.21

12 260 455 84.49 84.28 0.21

16 253 455 87.52 87.31 0.21

20 249 455 89.25 89.05 0.20

24 250 455 88.82 88.62 0.20

26 249 455 89.25 89.05 0.20

28 249 455 89.25 89.05 0.20

32 249 455 89.25 89.05 0.20

36 249 455 89.25 89.05 0.20

40 249 455 89.25 89.05 0.20

44 250 455 88.82 88.62 0.20

48 294 455 69.76 69.55 0.21

51 274 455 78.42 78.23 0.19

52 294 455 69.76 69.56 0.20

56 169 455 123.92 123.78 0.14

60 173 455 122.18 122.06 0.12

64 270 455 80.16 80.07 0.09

68 257 455 85.79 85.72 0.07

72 272 455 79.29 79.09 0.20

74 283 455 74.52 74.33 0.19

75 275 455 77.99 77.8 0.19

76 287 455 72.79 72.59 0.20

78 300 455 67.16 66.99 0.17

80 305 455 64.99 64.85 0.14

82 312 455 61.96 61.84 0.12

84 308 455 63.69 63.61 0.08

86 278 455 76.69 76.49 0.20

87 273 455 78.86 78.66 0.20

88 292 455 70.62 70.42 0.20

89 296 455 68.89 68.69 0.20

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-



Seabreeze Farms Senior Living Project                                                        October 18, 2018 
Lusk 470 Zone in the City of San Diego                                           Dexter Wilson Eng., Inc. 
Public System Computer Model Including Onsite Private System                Job 1047-001 
________________________________________________________________________________________ 

Appendix D  Page 1 of 21 
 

  
FLOWRATE IS EXPRESSED IN GPM AND PRESSURE IN PSIG 
  
 A SUMMARY OF THE ORIGINAL DATA FOLLOWS 
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
                       (FEET)  (INCHES)  
      1      0   68     1150.0    16.0      120.0         .00       455.00 
      5      4    6      380.0    12.0      120.0         .00 
      9      6    8      290.0    10.0      120.0         .00 
     13      8   12      290.0    10.0      120.0         .00 
     17     12   16      300.0    10.0      120.0         .00 
     21     26   20      280.0    10.0      120.0         .00 
     25     20   24      250.0    10.0      120.0         .00 
     27     16   26       20.0     8.0      120.0       40.00 
     29     20   28      410.0    10.0      120.0         .00 
     33     28   32      120.0     8.0      120.0         .00 
     37     28   36      260.0    10.0      120.0         .00 
     41     36   40      310.0    10.0      120.0         .00 
     45     40   44      360.0    10.0      120.0         .00 
     49     44   48      800.0    10.0      120.0         .00 
     51     52   48       20.0     8.0      120.0       58.00 
     53      6   51      600.0    12.0      120.0         .00 
     57     56    4     1100.0    12.0      120.0         .00 
     61     51   52     1200.0    16.0      120.0         .00 
     65     60   56       80.0    12.0      120.0         .00 
     69     64   60     1580.0    12.0      120.0         .00 
     73     68   60     1390.0    12.0      120.0         .00 
     75     68   64      820.0    16.0      120.0         .00 
     79     86   89      900.0    16.0      120.0         .00 
     81     74   72      740.0    16.0      120.0         .00 
     83     76   74      520.0    12.0      120.0         .00 
     84     75   74      580.0     8.0      120.0         .00 
     85     78   76      880.0    12.0      120.0         .00 
     86     78   75     1800.0     8.0      120.0         .00 
     87     80   78      550.0    12.0      120.0         .00 
     89     82   80      670.0    12.0      120.0         .00 
     90      0   80     2100.0     8.0      120.0         .00       455.00 
     91     84   82      650.0     8.0      120.0         .00 
     93     84   82      730.0     8.0      120.0         .00 
     95      0   84      620.0    10.0      120.0         .00       455.00 
     96     72   86      370.0    16.0      120.0         .00 
     97     86   87      600.0     8.0      120.0         .00 
     98     87   88     1000.0     8.0      120.0         .00 
     99     87   88      780.0     8.0      120.0         .00 
    100     88   89      200.0     8.0      120.0         .00 
    101     89   52      330.0    16.0      120.0         .00 
  
  
 JUNCTION NUMBER   DEMAND     ELEVATION   CONNECTING PIPES 
         4            .00       265.00        5   57 
         6            .00       266.00        5    9   53 
         8          20.00       261.00        9   13 
        12          85.00       260.00       13   17 
        16            .00       253.00       17   27 
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        20            .00       249.00       21   25   29 
        24            .00       250.00       25 
        26            .00       249.00       21   27 
        28            .00       249.00       29   33   37 
        32            .00       249.00       33 
        36            .00       249.00       37   41 
        40            .00       249.00       41   45 
        44            .00       250.00       45   49 
        48            .00       294.00       49   51 
        51            .00       274.00       53   61 
        52          30.50       294.00       51   61  101 
        56         150.00       169.00       57   65 
        60            .00       173.00       65   69   73 
        64          88.00       270.00       69   75 
        68          62.00       257.00        1   73   75 
        72            .00       272.00       81   96 
        74          10.00       283.00       81   83   84 
        75            .00       275.00       84   86 
        76         120.00       287.00       83   85 
        78          30.00       300.00       85   86   87 
        80           3.00       305.00       87   89   90 
        82          12.00       312.00       89   91   93 
        84          50.00       308.00       91   93   95 
        86            .00       278.00       79   96   97 
        87          15.00       273.00       97   98   99 
        88          25.00       292.00       98   99  100 
        89            .00       296.00       79  100  101 
  
  
 OUTPUT SELECTION:  ALL RESULTS ARE OUTPUT EACH PERIOD 
    4 VALUES ARE OUTPUT FOR MAXIMUM AND MINIMUM PRESSURES  
  
  
    THIS SYSTEM HAS  40 PIPES WITH  32 JUNCTIONS ,   6 LOOPS AND   3 FGNS 
  
  
 THE RESULTS ARE OBTAINED AFTER  7 TRIALS WITH AN ACCURACY =  .00187 
 
 
  
Carmel Valley Senior Housing Project in the City of San Diego File: 1047001E 
Hydraulic Computer Model                                                         
Average Day Demands                                                              
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68     442.87       .18       .00       .00       .71      .16 
     5      4     6     142.87       .03       .00       .00       .41      .08 
     9      6     8      88.79       .02       .00       .00       .36      .08 
    13      8    12      68.79       .01       .00       .00       .28      .05 
    17     12    16     -16.21       .00       .00       .00      -.07      .00 
    21     26    20     -16.21       .00       .00       .00      -.07      .00 
    25     20    24        .00       .00       .00       .00       .00      .00 
    27     16    26     -16.21       .00       .00      -.01      -.10     -.01 
    29     20    28     -16.21       .00       .00       .00      -.07      .00 
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    33     28    32        .00       .00       .00       .00       .00      .00 
    37     28    36     -16.21       .00       .00       .00      -.07      .00 
    41     36    40     -16.21       .00       .00       .00      -.07      .00 
    45     40    44     -16.21       .00       .00       .00      -.07      .00 
    49     44    48     -16.21       .00       .00       .00      -.07      .00 
    51     52    48      16.21       .00       .00       .01       .10      .01 
    53      6    51      54.08       .01       .00       .00       .15      .01 
    57     56     4     142.87       .09       .00       .00       .41      .08 
    61     51    52      54.08       .00       .00       .00       .09      .00 
    65     60    56     292.87       .02       .00       .00       .83      .30 
    69     64    60     130.08       .11       .00       .00       .37      .07 
    73     68    60     162.79       .14       .00       .00       .46      .10 
    75     68    64     218.08       .04       .00       .00       .35      .04 
    79     86    89      17.98       .00       .00       .00       .03      .00 
    81     74    72      32.63       .00       .00       .00       .05      .00 
    83     76    74      15.26       .00       .00       .00       .04      .00 
    84     75    74      27.37       .02       .00       .00       .17      .03 
    85     78    76     135.26       .06       .00       .00       .38      .07 
    86     78    75      27.37       .05       .00       .00       .17      .03 
    87     80    78     192.63       .08       .00       .00       .55      .14 
    89     82    80     123.92       .04       .00       .00       .35      .06 
    90      0    80      71.71       .34       .00       .00       .46      .16 
    91     84    82      70.09       .10       .00       .00       .45      .15 
    93     84    82      65.83       .10       .00       .00       .42      .14 
    95      0    84     185.92       .20       .00       .00       .76      .32 
    96     72    86      32.63       .00       .00       .00       .05      .00 
    97     86    87      14.65       .01       .00       .00       .09      .01 
    98     87    88        .73       .00       .00       .00       .00      .00 
    99     87    88      -1.08       .00       .00       .00      -.01      .00 
   100     88    89     -25.35       .00       .00       .00      -.16     -.02 
   101     89    52      -7.37       .00       .00       .00      -.01      .00 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      454.56      265.00       82.14 
         6               .00      454.53      266.00       81.70 
         8             20.00      454.51      261.00       83.85 
        12             85.00      454.49      260.00       84.28 
        16               .00      454.49      253.00       87.31 
        20               .00      454.50      249.00       89.05 
        24               .00      454.50      250.00       88.62 
        26               .00      454.50      249.00       89.05 
        28               .00      454.50      249.00       89.05 
        32               .00      454.50      249.00       89.05 
        36               .00      454.50      249.00       89.05 
        40               .00      454.51      249.00       89.05 
        44               .00      454.51      250.00       88.62 
        48               .00      454.51      294.00       69.55 
        51               .00      454.52      274.00       78.23 
        52             30.50      454.52      294.00       69.56 
        56            150.00      454.65      169.00      123.78 
        60               .00      454.67      173.00      122.06 
        64             88.00      454.78      270.00       80.07 
        68             62.00      454.82      257.00       85.72 
        72               .00      454.52      272.00       79.09 
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        74             10.00      454.52      283.00       74.33 
        75               .00      454.54      275.00       77.80 
        76            120.00      454.52      287.00       72.59 
        78             30.00      454.59      300.00       66.99 
        80              3.00      454.66      305.00       64.85 
        82             12.00      454.70      312.00       61.84 
        84             50.00      454.80      308.00       63.61 
        86               .00      454.52      278.00       76.49 
        87             15.00      454.51      273.00       78.66 
        88             25.00      454.51      292.00       70.42 
        89               .00      454.52      296.00       68.69 
  
                      MAXIMUM PRESSURES 
        56            150.00      454.65      169.00      123.78 
        60               .00      454.67      173.00      122.06 
        40               .00      454.51      249.00       89.05 
        36               .00      454.50      249.00       89.05 
  
                      MINIMUM PRESSURES 
        82             12.00      454.70      312.00       61.84 
        84             50.00      454.80      308.00       63.61 
        80              3.00      454.66      305.00       64.85 
        78             30.00      454.59      300.00       66.99 
  
 THE NET SYSTEM DEMAND =    700.50 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1         442.87    
        90          71.71    
        95         185.92    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =    700.50 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   3.60 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
         6           1315.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00195 
 
 
 
 
  



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario: Maximum Day Demand plus 1315 gpm Fire Flow at Node 6, Calibration Scenario

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 2353.03 3.75

5 12 1273.03 3.61

9 10 291.54 1.19

13 10 219.54 0.9

17 10 -86.46 -0.35

21 10 -86.46 -0.35

25 10 0 0

27 8 -86.46 -0.55

29 10 -86.46 -0.35

33 8 0 0

37 10 -86.46 -0.35

41 10 -86.46 -0.35

45 10 -86.46 -0.35

49 10 -86.46 -0.35

51 8 86.46 0.55

53 12 -333.51 -0.95

57 12 1273.03 3.61

61 16 -333.51 -0.53

65 12 1813.03 5.14

69 12 824.02 2.34

73 12 989.01 2.81

75 16 1140.82 1.82

79 16 564.47 0.9

81 16 673.77 1.08

83 12 503.29 1.43

84 8 206.49 1.32

85 12 935.29 2.65

86 8 206.49 1.32

87 12 1249.77 3.55

89 12 828.79 2.35

90 8 431.78 2.76

91 8 449.65 2.87

93 8 422.34 2.7

95 10 1051.99 4.3

96 16 673.77 1.08

97 8 109.31 0.7

98 8 25.63 0.16

99 8 29.68 0.19

100 8 -34.69 -0.22

101 16 529.77 0.85



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  All Pipes Open - Maximum Day Demand plus 1315 gpm Fire Flow at Node 6, Calibration Scenario

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 76.34 5.98

6 266 455 81.89 75.15 6.74

8 261 455 84.06 77.22 6.84

12 260 455 84.49 77.6 6.89

16 253 455 87.52 80.64 6.88

20 249 455 89.25 82.47 6.78

24 250 455 88.82 82.04 6.78

26 249 455 89.25 82.46 6.79

28 249 455 89.25 82.48 6.77

32 249 455 89.25 82.48 6.77

36 249 455 89.25 82.49 6.76

40 249 455 89.25 82.5 6.75

44 249 455 89.25 82.08 7.17

48 268 455 81.02 63.04 17.98

51 274 455 78.42 71.78 6.64

52 294 455 69.76 63.16 6.60

56 169 455 123.92 120.13 3.79

60 173 455 122.18 118.7 3.48

64 270 455 80.16 78.08 2.08

68 257 455 85.79 84.04 1.75

72 272 455 79.29 72.88 6.41

74 283 455 74.52 68.23 6.29

75 275 455 77.99 71.98 6.01

76 287 455 72.79 66.68 6.11

78 300 455 67.16 62.04 5.12

80 305 455 64.99 60.93 4.06

82 312 455 61.96 58.5 3.46

84 308 455 63.69 61.59 2.10

86 278 455 76.69 70.23 6.46

87 273 455 78.86 72.3 6.56

88 292 455 70.62 64.06 6.56

89 296 455 68.89 62.33 6.56

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-
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 Seabreeze Farms Senior Living Project in the City of San Diego                   
 Calibration Scenario                                                             
 1315 gpm Fire Flow at Node 6 (per City Hydrant Flow Test)                        
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68    2353.03      4.06       .00       .00      3.75     3.53 
     5      4     6    1273.03      1.75       .00       .00      3.61     4.60 
     9      6     8     291.54       .21       .00       .00      1.19      .73 
    13      8    12     219.54       .13       .00       .00       .90      .43 
    17     12    16     -86.46      -.02       .00       .00      -.35     -.08 
    21     26    20     -86.46      -.02       .00       .00      -.35     -.08 
    25     20    24        .00       .00       .00       .00       .00      .00 
    27     16    26     -86.46       .00       .00      -.19      -.55     -.23 
    29     20    28     -86.46      -.03       .00       .00      -.35     -.08 
    33     28    32        .00       .00       .00       .00       .00      .00 
    37     28    36     -86.46      -.02       .00       .00      -.35     -.08 
    41     36    40     -86.46      -.02       .00       .00      -.35     -.08 
    45     40    44     -86.46      -.03       .00       .00      -.35     -.08 
    49     44    48     -86.46      -.06       .00       .00      -.35     -.08 
    51     52    48      86.46       .00       .00       .27       .55      .23 
    53      6    51    -333.51      -.23       .00       .00      -.95     -.38 
    57     56     4    1273.03      5.06       .00       .00      3.61     4.60 
    61     51    52    -333.51      -.11       .00       .00      -.53     -.09 
    65     60    56    1813.03       .71       .00       .00      5.14     8.85 
    69     64    60     824.02      3.25       .00       .00      2.34     2.06 
    73     68    60     989.01      4.01       .00       .00      2.81     2.88 
    75     68    64    1140.82       .76       .00       .00      1.82      .92 
    79     86    89     564.47       .23       .00       .00       .90      .25 
    81     74    72     673.77       .26       .00       .00      1.08      .35 
    83     76    74     503.29       .43       .00       .00      1.43      .82 
    84     75    74     206.49       .66       .00       .00      1.32     1.14 
    85     78    76     935.29      2.29       .00       .00      2.65     2.60 
    86     78    75     206.49      2.05       .00       .00      1.32     1.14 
    87     80    78    1249.77      2.44       .00       .00      3.55     4.44 
    89     82    80     828.79      1.39       .00       .00      2.35     2.08 
    90      0    80     431.78      9.39       .00       .00      2.76     4.47 
    91     84    82     449.65      3.13       .00       .00      2.87     4.82 
    93     84    82     422.34      3.13       .00       .00      2.70     4.29 
    95      0    84    1051.99      4.87       .00       .00      4.30     7.85 
    96     72    86     673.77       .13       .00       .00      1.08      .35 
    97     86    87     109.31       .21       .00       .00       .70      .35 
    98     87    88      25.63       .02       .00       .00       .16      .02 
    99     87    88      29.68       .02       .00       .00       .19      .03 
   100     88    89     -34.69      -.01       .00       .00      -.22     -.04 
   101     89    52     529.77       .07       .00       .00       .85      .22 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      441.16      265.00       76.34 
         6           1315.00      439.42      266.00       75.15 
         8             72.00      439.20      261.00       77.22 
        12            306.00      439.08      260.00       77.60 
        16               .00      439.10      253.00       80.64 
        20               .00      439.32      249.00       82.47 
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        24               .00      439.32      250.00       82.04 
        26               .00      439.30      249.00       82.46 
        28               .00      439.35      249.00       82.48 
        32               .00      439.35      249.00       82.48 
        36               .00      439.37      249.00       82.49 
        40               .00      439.39      249.00       82.50 
        44               .00      439.42      250.00       82.08 
        48               .00      439.48      294.00       63.04 
        51               .00      439.65      274.00       71.78 
        52            109.80      439.76      294.00       63.16 
        56            540.00      446.22      169.00      120.13 
        60               .00      446.93      173.00      118.70 
        64            316.80      450.18      270.00       78.08 
        68            223.20      450.94      257.00       84.04 
        72               .00      440.19      272.00       72.88 
        74             36.00      440.45      283.00       68.23 
        75               .00      441.11      275.00       71.98 
        76            432.00      440.88      287.00       66.68 
        78            108.00      443.16      300.00       62.04 
        80             10.80      445.61      305.00       60.93 
        82             43.20      447.00      312.00       58.50 
        84            180.00      450.13      308.00       61.59 
        86               .00      440.06      278.00       70.23 
        87             54.00      439.85      273.00       72.30 
        88             90.00      439.83      292.00       64.06 
        89               .00      439.83      296.00       62.33 
  
                      MAXIMUM PRESSURES 
        56            540.00      446.22      169.00      120.13 
        60               .00      446.93      173.00      118.70 
        68            223.20      450.94      257.00       84.04 
        40               .00      439.39      249.00       82.50 
  
                      MINIMUM PRESSURES 
        82             43.20      447.00      312.00       58.50 
        80             10.80      445.61      305.00       60.93 
        84            180.00      450.13      308.00       61.59 
        78            108.00      443.16      300.00       62.04 
  
 THE NET SYSTEM DEMAND =   3836.80 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        2353.03    
        90         431.78    
        95        1051.99    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3836.80 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   3.60 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        32           1000.00 
        36           1000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00006 
 
 
 
  



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 2729.63 4.36

5 12 1649.63 4.68

9 10 1424.72 5.82

13 10 1352.72 5.53

17 10 1046.72 4.28

21 10 1046.72 4.28

25 10 0 0

27 8 1046.72 6.68

29 10 1046.72 4.28

33 8 1000 6.38

37 10 46.72 0.19

41 10 -953.28 -3.89

45 10 -953.28 -3.89

49 10 -953.28 -3.89

51 8 953.28 6.08

53 12 224.91 0.64

57 12 1649.63 4.68

61 16 224.91 0.36

65 12 2189.63 6.21

69 12 1000.15 2.84

73 12 1189.48 3.37

75 16 1316.95 2.1

79 16 829.71 1.32

81 16 982.17 1.57

83 12 749.5 2.13

84 8 268.67 1.71

85 12 1181.5 3.35

86 8 268.67 1.71

87 12 1558.17 4.42

89 12 1040.68 2.95

90 8 528.29 3.37

91 8 558.92 3.57

93 8 524.96 3.35

95 10 1263.88 5.16

96 16 982.17 1.57

97 8 152.46 0.97

98 8 45.93 0.29

99 8 52.53 0.34

100 8 8.46 0.05

101 16 838.17 1.34



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  All Pipes Open - Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 73.59 8.73

6 266 455 81.89 71.94 9.95

8 261 455 84.06 72.37 11.69

12 260 455 84.49 71.24 13.25

16 253 455 87.52 73.26 14.26

20 249 455 89.25 61.84 27.41

24 250 455 88.82 61.4 27.42

26 249 455 89.25 62.78 26.47

28 249 455 89.25 60.45 28.80

32 249 455 89.25 59.35 29.90

36 249 455 89.25 60.45 28.80

40 249 455 89.25 61.33 27.92

44 249 455 89.25 61.92 27.33

48 268 455 81.02 45.12 35.90

51 274 455 78.42 68.42 10.00

52 294 455 69.76 59.73 10.03

56 169 455 123.92 118.74 5.18

60 173 455 122.18 117.44 4.74

64 270 455 80.16 77.42 2.74

68 257 455 85.79 83.48 2.31

72 272 455 79.29 69.65 9.64

74 283 455 74.52 65.11 9.41

75 275 455 77.99 69.04 8.95

76 287 455 72.79 63.76 9.03

78 300 455 67.16 59.66 7.50

80 305 455 64.99 59.09 5.90

82 312 455 61.96 56.97 4.99

84 308 455 63.69 60.74 2.95

86 278 455 76.69 66.94 9.75

87 273 455 78.86 68.94 9.92

88 292 455 70.62 60.67 9.95

89 296 455 68.89 58.94 9.95

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-
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 Seabreeze Farms Senior Living Project in the City of San Diego                   
 Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36         
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68    2729.63      5.35       .00       .00      4.36     4.65 
     5      4     6    1649.63      2.82       .00       .00      4.68     7.43 
     9      6     8    1424.72      3.99       .00       .00      5.82    13.77 
    13      8    12    1352.72      3.63       .00       .00      5.53    12.51 
    17     12    16    1046.72      2.33       .00       .00      4.28     7.78 
    21     26    20    1046.72      2.18       .00       .00      4.28     7.78 
    25     20    24        .00       .00       .00       .00       .00      .00 
    27     16    26    1046.72       .46       .00     27.72      6.68    23.06 
    29     20    28    1046.72      3.19       .00       .00      4.28     7.78 
    33     28    32    1000.00      2.54       .00       .00      6.38    21.19 
    37     28    36      46.72       .01       .00       .00       .19      .02 
    41     36    40    -953.28     -2.03       .00       .00     -3.89    -6.54 
    45     40    44    -953.28     -2.35       .00       .00     -3.89    -6.54 
    49     44    48    -953.28     -5.23       .00       .00     -3.89    -6.54 
    51     52    48     953.28       .39       .00     33.33      6.08    19.39 
    53      6    51     224.91       .11       .00       .00       .64      .19 
    57     56     4    1649.63      8.18       .00       .00      4.68     7.43 
    61     51    52     224.91       .05       .00       .00       .36      .05 
    65     60    56    2189.63      1.00       .00       .00      6.21    12.56 
    69     64    60    1000.15      4.65       .00       .00      2.84     2.94 
    73     68    60    1189.48      5.64       .00       .00      3.37     4.06 
    75     68    64    1316.95       .99       .00       .00      2.10     1.21 
    79     86    89     829.71       .46       .00       .00      1.32      .51 
    81     74    72     982.17       .52       .00       .00      1.57      .70 
    83     76    74     749.50       .90       .00       .00      2.13     1.72 
    84     75    74     268.67      1.08       .00       .00      1.71     1.86 
    85     78    76    1181.50      3.52       .00       .00      3.35     4.01 
    86     78    75     268.67      3.34       .00       .00      1.71     1.86 
    87     80    78    1558.17      3.68       .00       .00      4.42     6.69 
    89     82    80    1040.68      2.12       .00       .00      2.95     3.17 
    90      0    80     528.29     13.65       .00       .00      3.37     6.50 
    91     84    82     558.92      4.69       .00       .00      3.57     7.21 
    93     84    82     524.96      4.69       .00       .00      3.35     6.42 
    95      0    84    1263.88      6.84       .00       .00      5.16    11.03 
    96     72    86     982.17       .26       .00       .00      1.57      .70 
    97     86    87     152.46       .39       .00       .00       .97      .65 
    98     87    88      45.93       .07       .00       .00       .29      .07 
    99     87    88      52.53       .07       .00       .00       .34      .09 
   100     88    89       8.46       .00       .00       .00       .05      .00 
   101     89    52     838.17       .17       .00       .00      1.34      .52 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      434.83      265.00       73.59 
         6               .00      432.01      266.00       71.94 
         8             72.00      428.02      261.00       72.37 
        12            306.00      424.39      260.00       71.24 
        16               .00      422.06      253.00       73.26 
        20               .00      391.70      249.00       61.84 
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        24               .00      391.70      250.00       61.40 
        26               .00      393.88      249.00       62.78 
        28               .00      388.51      249.00       60.45 
        32           1000.00      385.97      249.00       59.35 
        36           1000.00      388.50      249.00       60.45 
        40               .00      390.53      249.00       61.33 
        44               .00      392.89      250.00       61.92 
        48               .00      398.12      294.00       45.12 
        51               .00      431.90      274.00       68.42 
        52            109.80      431.84      294.00       59.73 
        56            540.00      443.01      169.00      118.74 
        60               .00      444.01      173.00      117.44 
        64            316.80      448.66      270.00       77.42 
        68            223.20      449.65      257.00       83.48 
        72               .00      432.73      272.00       69.65 
        74             36.00      433.25      283.00       65.11 
        75               .00      434.33      275.00       69.04 
        76            432.00      434.15      287.00       63.76 
        78            108.00      437.67      300.00       59.66 
        80             10.80      441.35      305.00       59.09 
        82             43.20      443.47      312.00       56.97 
        84            180.00      448.16      308.00       60.74 
        86               .00      432.48      278.00       66.94 
        87             54.00      432.09      273.00       68.94 
        88             90.00      432.01      292.00       60.67 
        89               .00      432.01      296.00       58.94 
  
                      MAXIMUM PRESSURES 
        56            540.00      443.01      169.00      118.74 
        60               .00      444.01      173.00      117.44 
        68            223.20      449.65      257.00       83.48 
        64            316.80      448.66      270.00       77.42 
  
                      MINIMUM PRESSURES 
        48               .00      398.12      294.00       45.12 
        82             43.20      443.47      312.00       56.97 
        89               .00      432.01      296.00       58.94 
        80             10.80      441.35      305.00       59.09 
  
 THE NET SYSTEM DEMAND =   4521.80 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        2729.63    
        90         528.29    
        95        1263.88    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4521.80 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   3.60 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        32           1000.00 
        36           1000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
     57     56    4     1100.0    12.0      120.0         .00          .00 
 LINE   57 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00002 
 
 
  



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36

Pipe 57 Closed

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1080 1.72

5 12 0 0

9 10 1394.6 5.7

13 10 1322.6 5.4

17 10 1016.6 4.15

21 10 1016.6 4.15

25 10 0 0

27 8 1016.6 6.49

29 10 1016.6 4.15

33 8 1000 6.38

37 10 16.6 0.07

41 10 -983.4 -4.02

45 10 -983.4 -4.02

49 10 -983.4 -4.02

51 8 983.4 6.28

53 12 -1394.6 -3.96

57 12

61 16 -1394.6 -2.23

65 12 540 1.53

69 12 224.48 0.64

73 12 315.52 0.89

75 16 541.28 0.86

79 16 2258.58 3.6

81 16 2631.8 4.2

83 12 2062.35 5.85

84 8 605.45 3.86

85 12 2494.35 7.08

86 8 605.45 3.86

87 12 3207.8 9.1

89 12 2173.31 6.16

90 8 1045.29 6.67

91 8 1142.97 7.29

93 8 1073.54 6.85

95 10 2396.51 9.79

96 16 2631.8 4.2

97 8 373.22 2.38

98 8 148.92 0.95

99 8 170.3 1.09

100 8 229.22 1.46

101 16 2487.8 3.97

Closed



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario: Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36

Pipe 57 Closed

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 40.66 41.66

6 266 455 81.89 40.23 41.66

8 261 455 84.06 40.73 43.33

12 260 455 84.49 39.66 44.83

16 253 455 87.52 41.74 45.78

20 249 455 89.25 31.06 58.19

24 250 455 88.82 30.62 58.20

26 249 455 89.25 31.95 57.30

28 249 455 89.25 29.75 59.50

32 249 455 89.25 28.65 60.60

36 249 455 89.25 29.75 59.50

40 249 455 89.25 30.68 58.57

44 249 455 89.25 31.33 57.92

48 268 455 81.02 14.66 66.36

51 274 455 78.42 38.18 40.24

52 294 455 69.76 30.21 39.55

56 169 455 123.92 123.28 0.64

60 173 455 122.18 121.57 0.61

64 270 455 80.16 79.67 0.49

68 257 455 85.79 85.38 0.41

72 272 455 79.29 42.28 37.01

74 283 455 74.52 38.91 35.61

75 275 455 77.99 44.48 33.51

76 287 455 72.79 39.71 33.08

78 300 455 67.16 40.17 26.99

80 305 455 64.99 44.07 20.92

82 312 455 61.96 44.63 17.33

84 308 455 63.69 54.01 9.68

86 278 455 76.69 38.98 37.71

87 273 455 78.86 40.26 38.60

88 292 455 70.62 31.76 38.86

89 296 455 68.89 29.9 38.99

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-
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 Seabreeze Senior Living Project in the City of San Diego                   
 Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36         
 Pipe 57 Closed                                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68    1080.00       .96       .00       .00      1.72      .84 
     5      4     6        .00       .00       .00       .00       .00      .00 
     9      6     8    1394.60      3.84       .00       .00      5.70    13.23 
    13      8    12    1322.60      3.48       .00       .00      5.40    12.00 
    17     12    16    1016.60      2.21       .00       .00      4.15     7.37 
    21     26    20    1016.60      2.06       .00       .00      4.15     7.37 
    25     20    24        .00       .00       .00       .00       .00      .00 
    27     16    26    1016.60       .44       .00     26.14      6.49    21.84 
    29     20    28    1016.60      3.02       .00       .00      4.15     7.37 
    33     28    32    1000.00      2.54       .00       .00      6.38    21.19 
    37     28    36      16.60       .00       .00       .00       .07      .00 
    41     36    40    -983.40     -2.15       .00       .00     -4.02    -6.93 
    45     40    44    -983.40     -2.49       .00       .00     -4.02    -6.93 
    49     44    48    -983.40     -5.54       .00       .00     -4.02    -6.93 
    51     52    48     983.40       .41       .00     35.47      6.28    20.54 
    53      6    51   -1394.60     -3.27       .00       .00     -3.96    -5.45 
 LINE   57 IS CLOSED 
    61     51    52   -1394.60     -1.61       .00       .00     -2.23    -1.34 
    65     60    56     540.00       .08       .00       .00      1.53      .94 
    69     64    60     224.48       .29       .00       .00       .64      .18 
    73     68    60     315.52       .48       .00       .00       .89      .35 
    75     68    64     541.28       .19       .00       .00       .86      .23 
    79     86    89    2258.58      2.95       .00       .00      3.60     3.28 
    81     74    72    2631.80      3.22       .00       .00      4.20     4.35 
    83     76    74    2062.35      5.84       .00       .00      5.85    11.24 
    84     75    74     605.45      4.85       .00       .00      3.86     8.37 
    85     78    76    2494.35     14.07       .00       .00      7.08    15.98 
    86     78    75     605.45     15.06       .00       .00      3.86     8.37 
    87     80    78    3207.80     14.01       .00       .00      9.10    25.47 
    89     82    80    2173.31      8.30       .00       .00      6.16    12.38 
    90      0    80    1045.29     48.30       .00       .00      6.67    23.00 
    91     84    82    1142.97     17.64       .00       .00      7.29    27.14 
    93     84    82    1073.54     17.64       .00       .00      6.85    24.16 
    95      0    84    2396.51     22.36       .00       .00      9.79    36.07 
    96     72    86    2631.80      1.61       .00       .00      4.20     4.35 
    97     86    87     373.22      2.05       .00       .00      2.38     3.41 
    98     87    88     148.92       .62       .00       .00       .95      .62 
    99     87    88     170.30       .62       .00       .00      1.09      .80 
   100     88    89     229.22       .28       .00       .00      1.46     1.38 
   101     89    52    2487.80      1.29       .00       .00      3.97     3.92 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      358.84      265.00       40.66 
         6               .00      358.84      266.00       40.23 
         8             72.00      355.00      261.00       40.73 
        12            306.00      351.52      260.00       39.66 
        16               .00      349.31      253.00       41.74 
        20               .00      320.67      249.00       31.06 
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        24               .00      320.67      250.00       30.62 
        26               .00      322.73      249.00       31.95 
        28               .00      317.65      249.00       29.75 
        32           1000.00      315.11      249.00       28.65 
        36           1000.00      317.65      249.00       29.75 
        40               .00      319.79      249.00       30.68 
        44               .00      322.29      250.00       31.33 
        48               .00      327.83      294.00       14.66 
        51               .00      362.11      274.00       38.18 
        52            109.80      363.72      294.00       30.21 
        56            540.00      453.48      169.00      123.28 
        60               .00      453.56      173.00      121.57 
        64            316.80      453.85      270.00       79.67 
        68            223.20      454.04      257.00       85.38 
        72               .00      369.57      272.00       42.28 
        74             36.00      372.79      283.00       38.91 
        75               .00      377.64      275.00       44.48 
        76            432.00      378.63      287.00       39.71 
        78            108.00      392.70      300.00       40.17 
        80             10.80      406.70      305.00       44.07 
        82             43.20      415.00      312.00       44.63 
        84            180.00      432.64      308.00       54.01 
        86               .00      367.96      278.00       38.98 
        87             54.00      365.91      273.00       40.26 
        88             90.00      365.29      292.00       31.76 
        89               .00      365.01      296.00       29.90 
  
                      MAXIMUM PRESSURES 
        56            540.00      453.48      169.00      123.28 
        60               .00      453.56      173.00      121.57 
        68            223.20      454.04      257.00       85.38 
        64            316.80      453.85      270.00       79.67 
  
                      MINIMUM PRESSURES 
        48               .00      327.83      294.00       14.66 
        32           1000.00      315.11      249.00       28.65 
        36           1000.00      317.65      249.00       29.75 
        28               .00      317.65      249.00       29.75 
  
 THE NET SYSTEM DEMAND =   4521.80 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1080.00    
        90        1045.29    
        95        2396.51    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4521.80 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   3.60 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        24           1000.00 
        20           1000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00001 
 
 
 
  



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 20 and 24

Pipe 57 Closed

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1080 1.72

5 12 0 0

9 10 1437.99 5.87

13 10 1365.99 5.58

17 10 1059.99 4.33

21 10 1059.99 4.33

25 10 1000 4.08

27 8 1059.99 6.77

29 10 -940.01 -3.84

33 8 0 0

37 10 -940.01 -3.84

41 10 -940.01 -3.84

45 10 -940.01 -3.84

49 10 -940.01 -3.84

51 8 940.01 6

53 12 -1437.99 -4.08

57 12

61 16 -1437.99 -2.29

65 12 540 1.53

69 12 224.48 0.64

73 12 315.52 0.89

75 16 541.28 0.86

79 16 2258.58 3.6

81 16 2631.8 4.2

83 12 2062.35 5.85

84 8 605.45 3.86

85 12 2494.35 7.08

86 8 605.45 3.86

87 12 3207.8 9.1

89 12 2173.31 6.16

90 8 1045.29 6.67

91 8 1142.97 7.29

93 8 1073.54 6.85

95 10 2396.51 9.79

96 16 2631.8 4.2

97 8 373.22 2.38

98 8 148.92 0.95

99 8 170.3 1.09

100 8 229.22 1.46

101 16 2487.8 3.97

Closed



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario: Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 20 and 24

Pipe 57 Closed

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 40.54 41.78

6 266 455 81.89 40.11 41.78

8 261 455 84.06 40.51 43.55

12 260 455 84.49 39.35 45.14

16 253 455 87.52 41.35 46.17

20 249 455 89.25 29.59 59.66

24 250 455 88.82 28.38 60.44

26 249 455 89.25 30.56 58.69

28 249 455 89.25 30.72 58.53

32 249 455 89.25 30.72 58.53

36 249 455 89.25 31.44 57.81

40 249 455 89.25 32.3 56.95

44 249 455 89.25 32.86 56.39

48 268 455 81.02 16 65.02

51 274 455 78.42 38.14 40.28

52 294 455 69.76 30.21 39.55

56 169 455 123.92 123.28 0.64

60 173 455 122.18 121.57 0.61

64 270 455 80.16 79.67 0.49

68 257 455 85.79 85.38 0.41

72 272 455 79.29 42.28 37.01

74 283 455 74.52 38.91 35.61

75 275 455 77.99 44.48 33.51

76 287 455 72.79 39.71 33.08

78 300 455 67.16 40.17 26.99

80 305 455 64.99 44.07 20.92

82 312 455 61.96 44.63 17.33

84 308 455 63.69 54.01 9.68

86 278 455 76.69 38.98 37.71

87 273 455 78.86 40.26 38.60

88 292 455 70.62 31.76 38.86

89 296 455 68.89 29.9 38.99

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-
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 Seabreeze Senior Living                                                                       
 Maximum Day Demand plus 2000 gpm Fire Flow at Nodes 20 and 24                    
 Pipe 57 Closed                                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68    1080.00       .96       .00       .00      1.72      .84 
     5      4     6        .00       .00       .00       .00       .00      .00 
     9      6     8    1437.99      4.06       .00       .00      5.87    14.01 
    13      8    12    1365.99      3.69       .00       .00      5.58    12.73 
    17     12    16    1059.99      2.39       .00       .00      4.33     7.96 
    21     26    20    1059.99      2.23       .00       .00      4.33     7.96 
    25     20    24    1000.00      1.79       .00       .00      4.08     7.15 
    27     16    26    1059.99       .47       .00     28.42      6.77    23.60 
    29     20    28    -940.01     -2.61       .00       .00     -3.84    -6.37 
    33     28    32        .00       .00       .00       .00       .00      .00 
    37     28    36    -940.01     -1.66       .00       .00     -3.84    -6.37 
    41     36    40    -940.01     -1.98       .00       .00     -3.84    -6.37 
    45     40    44    -940.01     -2.29       .00       .00     -3.84    -6.37 
    49     44    48    -940.01     -5.10       .00       .00     -3.84    -6.37 
    51     52    48     940.01       .38       .00     32.41      6.00    18.89 
    53      6    51   -1437.99     -3.46       .00       .00     -4.08    -5.76 
 LINE   57 IS CLOSED 
    61     51    52   -1437.99     -1.70       .00       .00     -2.29    -1.42 
    65     60    56     540.00       .08       .00       .00      1.53      .94 
    69     64    60     224.48       .29       .00       .00       .64      .18 
    73     68    60     315.52       .48       .00       .00       .89      .35 
    75     68    64     541.28       .19       .00       .00       .86      .23 
    79     86    89    2258.58      2.95       .00       .00      3.60     3.28 
    81     74    72    2631.80      3.22       .00       .00      4.20     4.35 
    83     76    74    2062.35      5.84       .00       .00      5.85    11.24 
    84     75    74     605.45      4.85       .00       .00      3.86     8.37 
    85     78    76    2494.35     14.07       .00       .00      7.08    15.98 
    86     78    75     605.45     15.06       .00       .00      3.86     8.37 
    87     80    78    3207.80     14.01       .00       .00      9.10    25.47 
    89     82    80    2173.31      8.30       .00       .00      6.16    12.38 
    90      0    80    1045.29     48.30       .00       .00      6.67    23.00 
    91     84    82    1142.97     17.64       .00       .00      7.29    27.14 
    93     84    82    1073.54     17.64       .00       .00      6.85    24.16 
    95      0    84    2396.51     22.36       .00       .00      9.79    36.07 
    96     72    86    2631.80      1.61       .00       .00      4.20     4.35 
    97     86    87     373.22      2.05       .00       .00      2.38     3.41 
    98     87    88     148.92       .62       .00       .00       .95      .62 
    99     87    88     170.30       .62       .00       .00      1.09      .80 
   100     88    89     229.22       .28       .00       .00      1.46     1.38 
   101     89    52    2487.80      1.29       .00       .00      3.97     3.92 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      358.56      265.00       40.54 
         6               .00      358.56      266.00       40.11 
         8             72.00      354.49      261.00       40.51 
        12            306.00      350.80      260.00       39.35 
        16               .00      348.41      253.00       41.35 
        20           1000.00      317.29      249.00       29.59 
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        24           1000.00      315.50      250.00       28.38 
        26               .00      319.52      249.00       30.56 
        28               .00      319.90      249.00       30.72 
        32               .00      319.90      249.00       30.72 
        36               .00      321.56      249.00       31.44 
        40               .00      323.53      249.00       32.30 
        44               .00      325.83      250.00       32.86 
        48               .00      330.93      294.00       16.00 
        51               .00      362.01      274.00       38.14 
        52            109.80      363.72      294.00       30.21 
        56            540.00      453.48      169.00      123.28 
        60               .00      453.56      173.00      121.57 
        64            316.80      453.85      270.00       79.67 
        68            223.20      454.04      257.00       85.38 
        72               .00      369.57      272.00       42.28 
        74             36.00      372.79      283.00       38.91 
        75               .00      377.64      275.00       44.48 
        76            432.00      378.63      287.00       39.71 
        78            108.00      392.70      300.00       40.17 
        80             10.80      406.70      305.00       44.07 
        82             43.20      415.00      312.00       44.63 
        84            180.00      432.64      308.00       54.01 
        86               .00      367.96      278.00       38.98 
        87             54.00      365.91      273.00       40.26 
        88             90.00      365.29      292.00       31.76 
        89               .00      365.01      296.00       29.90 
  
                      MAXIMUM PRESSURES 
        56            540.00      453.48      169.00      123.28 
        60               .00      453.56      173.00      121.57 
        68            223.20      454.04      257.00       85.38 
        64            316.80      453.85      270.00       79.67 
  
                      MINIMUM PRESSURES 
        48               .00      330.93      294.00       16.00 
        24           1000.00      315.50      250.00       28.38 
        20           1000.00      317.29      249.00       29.59 
        89               .00      365.01      296.00       29.90 
  
 THE NET SYSTEM DEMAND =   4521.80 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1080.00    
        90        1045.29    
        95        2396.51    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4521.80 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   3.60 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        36           1000.00 
        32           1000.00 
 LINE   57 IS OPEN 
 LINE   79 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00003 
 
 
 
  



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36

Pipe 79 Closed

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 2957.98 4.72

5 12 1877.98 5.33

9 10 1427.33 5.83

13 10 1355.33 5.54

17 10 1049.33 4.29

21 10 1049.33 4.29

25 10 0 0

27 8 1049.33 6.7

29 10 1049.33 4.29

33 8 1000 6.38

37 10 49.33 0.2

41 10 -950.67 -3.88

45 10 -950.67 -3.88

49 10 -950.67 -3.88

51 8 950.67 6.07

53 12 450.65 1.28

57 12 1877.98 5.33

61 16 450.65 0.72

65 12 2417.98 6.86

69 12 1106.88 3.14

73 12 1311.1 3.72

75 16 1423.68 2.27

79 16

81 16 753.82 1.2

83 12 567.26 1.61

84 8 222.56 1.42

85 12 999.26 2.83

86 8 222.56 1.42

87 12 1329.82 3.77

89 12 883.8 2.51

90 8 456.82 2.92

91 8 478.02 3.05

93 8 448.98 2.87

95 10 1107 4.52

96 16 753.82 1.2

97 8 753.82 4.81

98 8 326.47 2.08

99 8 373.35 2.38

100 8 609.82 3.89

101 16 609.82 0.97

Closed



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 32 and 36

Pipe 79 Closed

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 71.69 10.63

6 266 455 81.89 69.7 12.19

8 261 455 84.06 70.13 13.93

12 260 455 84.49 68.99 15.50

16 253 455 87.52 71.01 16.51

20 249 455 89.25 59.52 29.73

24 250 455 88.82 59.09 29.73

26 249 455 89.25 60.47 28.78

28 249 455 89.25 58.13 31.12

32 249 455 89.25 57.03 32.22

36 249 455 89.25 58.13 31.12

40 249 455 89.25 59 30.25

44 249 455 89.25 59.58 29.67

48 268 455 81.02 42.77 38.25

51 274 455 78.42 66.06 12.36

52 294 455 69.76 57.31 12.45

56 169 455 123.92 117.79 6.13

60 173 455 122.18 116.58 5.60

64 270 455 80.16 76.98 3.18

68 257 455 85.79 83.11 2.68

72 272 455 79.29 72.1 7.19

74 283 455 74.52 67.47 7.05

75 275 455 77.99 71.27 6.72

76 287 455 72.79 65.97 6.82

78 300 455 67.16 61.46 5.70

80 305 455 64.99 60.48 4.51

82 312 455 61.96 58.13 3.83

84 308 455 63.69 61.38 2.31

86 278 455 76.69 69.43 7.26

87 273 455 78.86 68.34 10.52

88 292 455 70.62 58.95 11.67

89 296 455 68.89 56.48 12.41

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-
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 Seabreeze Farms Senior Living Project in the City of San Diego                   
 Maximum Day Demand plus 2000 gpm Fire FLow split between Nodes 32 and 36         
 Pipe 79 Closed                                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68    2957.98      6.21       .00       .00      4.72     5.40 
     5      4     6    1877.98      3.59       .00       .00      5.33     9.45 
     9      6     8    1427.33      4.01       .00       .00      5.83    13.81 
    13      8    12    1355.33      3.64       .00       .00      5.54    12.55 
    17     12    16    1049.33      2.34       .00       .00      4.29     7.81 
    21     26    20    1049.33      2.19       .00       .00      4.29     7.81 
    25     20    24        .00       .00       .00       .00       .00      .00 
    27     16    26    1049.33       .46       .00     27.86      6.70    23.16 
    29     20    28    1049.33      3.20       .00       .00      4.29     7.81 
    33     28    32    1000.00      2.54       .00       .00      6.38    21.19 
    37     28    36      49.33       .01       .00       .00       .20      .03 
    41     36    40    -950.67     -2.02       .00       .00     -3.88    -6.51 
    45     40    44    -950.67     -2.34       .00       .00     -3.88    -6.51 
    49     44    48    -950.67     -5.21       .00       .00     -3.88    -6.51 
    51     52    48     950.67       .39       .00     33.15      6.07    19.29 
    53      6    51     450.65       .40       .00       .00      1.28      .67 
    57     56     4    1877.98     10.39       .00       .00      5.33     9.45 
    61     51    52     450.65       .20       .00       .00       .72      .17 
    65     60    56    2417.98      1.21       .00       .00      6.86    15.09 
    69     64    60    1106.88      5.61       .00       .00      3.14     3.55 
    73     68    60    1311.10      6.75       .00       .00      3.72     4.86 
    75     68    64    1423.68      1.14       .00       .00      2.27     1.39 
 LINE   79 IS CLOSED 
    81     74    72     753.82       .32       .00       .00      1.20      .43 
    83     76    74     567.26       .54       .00       .00      1.61     1.03 
    84     75    74     222.56       .76       .00       .00      1.42     1.31 
    85     78    76     999.26      2.58       .00       .00      2.83     2.94 
    86     78    75     222.56      2.36       .00       .00      1.42     1.31 
    87     80    78    1329.82      2.74       .00       .00      3.77     4.99 
    89     82    80     883.80      1.57       .00       .00      2.51     2.34 
    90      0    80     456.82     10.43       .00       .00      2.92     4.97 
    91     84    82     478.02      3.51       .00       .00      3.05     5.40 
    93     84    82     448.98      3.51       .00       .00      2.87     4.81 
    95      0    84    1107.00      5.35       .00       .00      4.52     8.63 
    96     72    86     753.82       .16       .00       .00      1.20      .43 
    97     86    87     753.82      7.53       .00       .00      4.81    12.55 
    98     87    88     326.47      2.67       .00       .00      2.08     2.67 
    99     87    88     373.35      2.67       .00       .00      2.38     3.42 
   100     88    89     609.82      1.70       .00       .00      3.89     8.48 
   101     89    52     609.82       .10       .00       .00       .97      .29 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      430.44      265.00       71.69 
         6               .00      426.85      266.00       69.70 
         8             72.00      422.84      261.00       70.13 
        12            306.00      419.20      260.00       68.99 
        16               .00      416.86      253.00       71.01 
        20               .00      386.35      249.00       59.52 
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        24               .00      386.35      250.00       59.09 
        26               .00      388.54      249.00       60.47 
        28               .00      383.15      249.00       58.13 
        32           1000.00      380.61      249.00       57.03 
        36           1000.00      383.14      249.00       58.13 
        40               .00      385.16      249.00       59.00 
        44               .00      387.50      250.00       59.58 
        48               .00      392.71      294.00       42.77 
        51               .00      426.44      274.00       66.06 
        52            109.80      426.25      294.00       57.31 
        56            540.00      440.83      169.00      117.79 
        60               .00      442.04      173.00      116.58 
        64            316.80      447.65      270.00       76.98 
        68            223.20      448.79      257.00       83.11 
        72               .00      438.39      272.00       72.10 
        74             36.00      438.71      283.00       67.47 
        75               .00      439.47      275.00       71.27 
        76            432.00      439.25      287.00       65.97 
        78            108.00      441.83      300.00       61.46 
        80             10.80      444.57      305.00       60.48 
        82             43.20      446.14      312.00       58.13 
        84            180.00      449.65      308.00       61.38 
        86               .00      438.23      278.00       69.43 
        87             54.00      430.70      273.00       68.34 
        88             90.00      428.04      292.00       58.95 
        89               .00      426.34      296.00       56.48 
  
                      MAXIMUM PRESSURES 
        56            540.00      440.83      169.00      117.79 
        60               .00      442.04      173.00      116.58 
        68            223.20      448.79      257.00       83.11 
        64            316.80      447.65      270.00       76.98 
  
                      MINIMUM PRESSURES 
        48               .00      392.71      294.00       42.77 
        89               .00      426.34      296.00       56.48 
        32           1000.00      380.61      249.00       57.03 
        52            109.80      426.25      294.00       57.31 
  
 THE NET SYSTEM DEMAND =   4521.80 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        2957.98    
        90         456.82    
        95        1107.00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4521.80 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   3.60 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        40           1000.00 
        44           1000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
     27     16   26       20.0     8.0      120.0       14.00          .00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00006 
 
 
 
  



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 40 and 44

Pipe 79 Closed

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 40 and 44Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 2959.99 4.72

5 12 1879.99 5.33

9 10 1497.11 6.12

13 10 1425.11 5.82

17 10 1119.11 4.57

21 10 1119.11 4.57

25 10 0 0

27 8 1119.11 7.14

29 10 1119.11 4.57

33 8 0 0

37 10 1119.11 4.57

41 10 1119.11 4.57

45 10 119.11 0.49

49 10 -880.89 -3.6

51 8 880.89 5.62

53 12 382.87 1.09

57 12 1879.99 5.33

61 16 382.87 0.61

65 12 2419.99 6.86

69 12 1107.82 3.14

73 12 1312.17 3.72

75 16 1424.62 2.27

79 16

81 16 751.81 1.2

83 12 565.65 1.6

84 8 222.16 1.42

85 12 997.65 2.83

86 8 222.16 1.42

87 12 1327.81 3.77

89 12 882.42 2.5

90 8 456.19 2.91

91 8 477.31 3.05

93 8 448.31 2.86

95 10 1105.62 4.52

96 16 751.81 1.2

97 8 751.81 4.8

98 8 325.54 2.08

99 8 372.28 2.38

100 8 607.81 3.88

101 16 607.81 0.97

Closed



Project:  Seabreeze Senior Living Project

Date: 10/18/18

Job Number: 1047-001

Scenario:  Maximum Day Demand plus 2000 gpm Fire Flow split between Nodes 40 and 44

Pipe 79 Closed

Node No. Node El. HGL Zone Static P Model Run Delta P

Ft. Ft. (Static)* psi P, psi from Static

4 265 455 82.32 71.67 10.65

6 266 455 81.89 69.68 12.21

8 261 455 84.06 69.95 14.11

12 260 455 84.49 68.65 15.84

16 253 455 87.52 70.54 16.98

20 249 455 89.25 66.18 23.07

24 250 455 88.82 65.74 23.08

26 249 455 89.25 67.24 22.01

28 249 455 89.25 64.61 24.64

32 249 455 89.25 64.61 24.64

36 249 455 89.25 63.62 25.63

40 249 455 89.25 62.44 26.81

44 249 455 89.25 61.98 27.27

48 268 455 81.02 44.87 36.15

51 274 455 78.42 66.08 12.34

52 294 455 69.76 57.35 12.41

56 169 455 123.92 117.79 6.13

60 173 455 122.18 116.58 5.60

64 270 455 80.16 76.98 3.18

68 257 455 85.79 83.11 2.68

72 272 455 79.29 72.12 7.17

74 283 455 74.52 67.49 7.03

75 275 455 77.99 71.29 6.70

76 287 455 72.79 65.99 6.80

78 300 455 67.16 61.47 5.69

80 305 455 64.99 60.49 4.50

82 312 455 61.96 58.14 3.82

84 308 455 63.69 61.39 2.30

86 278 455 76.69 69.46 7.23

87 273 455 78.86 68.37 10.49

88 292 455 70.62 58.99 11.63

89 296 455 68.89 56.53 12.36

Shading indicates nodes which are part of private onsite water system.

* 455 Static HGL referenced from City Hydrant Flow Test, project is located in the 470 Lusk Pressure Zone-
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 Seabreeze Farms Senior Living Project in the City of San Diego                   
 Maximum Day Demand plus 2000 gpm Fire FLow split between Nodes 40 and 44         
 Pipe 79 Closed                                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0    68    2959.99      6.22       .00       .00      4.72     5.41 
     5      4     6    1879.99      3.60       .00       .00      5.33     9.47 
     9      6     8    1497.11      4.38       .00       .00      6.12    15.09 
    13      8    12    1425.11      3.99       .00       .00      5.82    13.77 
    17     12    16    1119.11      2.64       .00       .00      4.57     8.80 
    21     26    20    1119.11      2.46       .00       .00      4.57     8.80 
    25     20    24        .00       .00       .00       .00       .00      .00 
    27     16    26    1119.11       .52       .00     11.09      7.14    26.10 
    29     20    28    1119.11      3.61       .00       .00      4.57     8.80 
    33     28    32        .00       .00       .00       .00       .00      .00 
    37     28    36    1119.11      2.29       .00       .00      4.57     8.80 
    41     36    40    1119.11      2.73       .00       .00      4.57     8.80 
    45     40    44     119.11       .05       .00       .00       .49      .14 
    49     44    48    -880.89     -4.52       .00       .00     -3.60    -5.65 
    51     52    48     880.89       .34       .00     28.46      5.62    16.75 
    53      6    51     382.87       .30       .00       .00      1.09      .50 
    57     56     4    1879.99     10.41       .00       .00      5.33     9.47 
    61     51    52     382.87       .15       .00       .00       .61      .12 
    65     60    56    2419.99      1.21       .00       .00      6.86    15.11 
    69     64    60    1107.82      5.62       .00       .00      3.14     3.56 
    73     68    60    1312.17      6.76       .00       .00      3.72     4.86 
    75     68    64    1424.62      1.14       .00       .00      2.27     1.40 
 LINE   79 IS CLOSED 
    81     74    72     751.81       .32       .00       .00      1.20      .43 
    83     76    74     565.65       .53       .00       .00      1.60     1.02 
    84     75    74     222.16       .76       .00       .00      1.42     1.31 
    85     78    76     997.65      2.58       .00       .00      2.83     2.93 
    86     78    75     222.16      2.35       .00       .00      1.42     1.31 
    87     80    78    1327.81      2.73       .00       .00      3.77     4.97 
    89     82    80     882.42      1.56       .00       .00      2.50     2.33 
    90      0    80     456.19     10.40       .00       .00      2.91     4.95 
    91     84    82     477.31      3.50       .00       .00      3.05     5.39 
    93     84    82     448.31      3.50       .00       .00      2.86     4.80 
    95      0    84    1105.62      5.34       .00       .00      4.52     8.61 
    96     72    86     751.81       .16       .00       .00      1.20      .43 
    97     86    87     751.81      7.50       .00       .00      4.80    12.49 
    98     87    88     325.54      2.65       .00       .00      2.08     2.65 
    99     87    88     372.28      2.65       .00       .00      2.38     3.40 
   100     88    89     607.81      1.69       .00       .00      3.88     8.43 
   101     89    52     607.81       .10       .00       .00       .97      .29 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         4               .00      430.40      265.00       71.67 
         6               .00      426.80      266.00       69.68 
         8             72.00      422.42      261.00       69.95 
        12            306.00      418.43      260.00       68.65 
        16               .00      415.79      253.00       70.54 
        20               .00      401.71      249.00       66.18 
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        24               .00      401.71      250.00       65.74 
        26               .00      404.18      249.00       67.24 
        28               .00      398.10      249.00       64.61 
        32               .00      398.10      249.00       64.61 
        36               .00      395.81      249.00       63.62 
        40           1000.00      393.09      249.00       62.44 
        44           1000.00      393.04      250.00       61.98 
        48               .00      397.56      294.00       44.87 
        51               .00      426.50      274.00       66.08 
        52            109.80      426.36      294.00       57.35 
        56            540.00      440.81      169.00      117.79 
        60               .00      442.02      173.00      116.58 
        64            316.80      447.64      270.00       76.98 
        68            223.20      448.78      257.00       83.11 
        72               .00      438.44      272.00       72.12 
        74             36.00      438.76      283.00       67.49 
        75               .00      439.51      275.00       71.29 
        76            432.00      439.29      287.00       65.99 
        78            108.00      441.87      300.00       61.47 
        80             10.80      444.60      305.00       60.49 
        82             43.20      446.16      312.00       58.14 
        84            180.00      449.66      308.00       61.39 
        86               .00      438.28      278.00       69.46 
        87             54.00      430.79      273.00       68.37 
        88             90.00      428.14      292.00       58.99 
        89               .00      426.45      296.00       56.53 
  
                      MAXIMUM PRESSURES 
        56            540.00      440.81      169.00      117.79 
        60               .00      442.02      173.00      116.58 
        68            223.20      448.78      257.00       83.11 
        64            316.80      447.64      270.00       76.98 
  
                      MINIMUM PRESSURES 
        48               .00      397.56      294.00       44.87 
        89               .00      426.45      296.00       56.53 
        52            109.80      426.36      294.00       57.35 
        82             43.20      446.16      312.00       58.14 
  
 THE NET SYSTEM DEMAND =   4521.80 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        2959.99    
        90         456.19    
        95        1105.62    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4521.80 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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1.0 INTRODUCTION 

The purpose of this Waste Management Plan (WMP) for the Seabreeze Senior Living Project in the City 
of San Diego is to provide analysis of the solid waste impacts anticipated for the Seabreeze Senior Living 
Project. The goal of this WMP is to identify sufficient measures to minimize potential impacts of the 
Seabreeze Senior Living Project on solid waste services such that significant impacts are avoided. Two 
acceptable approaches to managing waste are to reduce the tons disposed to 60 tons or less, or to 
provide diversion of 75 percent or more, thus meeting the goal established by Assembly Bill 341. 
  
The approximately eight-acre Seabreeze Senior Living Project site is located at 5720 Old Carmel Valley 
Road, within Neighborhood 4 of the Carmel Valley Community Plan Area. The project site is situated 
west of Sandown Way and north of Rider Place. (See Figure 1, Seabreeze Senior Living Project Location 
Map and Aerial.) The project site is currently developed with an equestrian facility, which includes 
barns, an arena, pastures, a hotwalker, and associated riding paths and facilities. Cathedral Catholic 
High School is located to the north of the project site and open space is located to the west. Single-
family residential development is located to the east and south of the project site. The site is zoned 
AR-1-1.The majority of the project site is located in the AR-1-1 zone. The access drive occurs within 
the adjacent CVPD-SF2 zone, and a very small slivery of the southern portion of the project site lies 
within the CVPD-OS zone. Because the vast majority of the project site and the area where 
development is proposed lies within the AR-1-1 zone, all analyses have been conducted based on the 
AR-1-1 zone. 
 
The proposed project involves demolition of the existing equestrian facility and construction of a 128-
unit senior residential care facility. A two-story main building would be located in the northern portion 
of the project site and would be approximately 110,263 square feet in size, providing 104 assisted 
living units and 14 assisted living memory care units. Five single-story duplex casitas would be located 
in the southern portion of the project site, totaling approximately 11,607 square feet. Each duplex 
would include two two-bedroom units. Residential amenities would include a dining area, a large 
central open courtyard with additional outdoor courtyards on the perimeter of the building, scenic 
overlooks, internal walking trails, and connections to the off-site regional trail. Access to the project 
site would remain via an improved full-width paved drive off Carmel Valley Road, as it does today. 
(See Figure 2, Seabreeze Senior Living Project Site Plan.) 
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Figure 1 
Seabreeze Senior Living - Project Location Map and Aerial 
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Figure 2 
Seabreeze Senior Living Project Site Plan 
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This WMP consists of two sections corresponding to the implementation of site development: the 
Construction Phase (to include demolition) and the Occupancy Phase (post-construction).  The WMP 
addresses the projected amount of waste that could be generated by the project based on current City 
generation rates and estimates; waste reduction goals; and recommended techniques to achieve the 
waste reduction goals, such as recycling. Construction of the project (including demolition) is 
anticipated to take approximately 18-24 months.  Construction would take place in one phase and is 
estimated to begin Fall 2019. 
 
Waste disposal sites and recycling methods and opportunities may change from those available today; 
however, it is not expected that waste diversion and disposal sites listed in Table 3, Minimum Exterior 
Refuse and Recyclable Material Storage Areas for Commercial Development, would change by the time the 
project is anticipated to begin construction. This WMP includes the following general information 
known at the time the WMP was prepared: 
 

• Projected waste generation calculations and identification of types of waste materials 
generated; 

• Source separation techniques for waste generated; 
• How materials will be re-used on-site; 
• Name and location of current recycling, re-use, and landfill facilities where waste will be 

disposed of if not re-used on-site; 
• A “buy recycled” program; 
• Measures to be implemented directed at reducing construction debris; 
• Method(s) for communicating waste reduction and recycling goals to subcontractors; 
• A general time line for construction and development; and 
• A list of required progress and inspections by City staff, based on current ordinances. 

2.0 BACKGROUND 

In 1989, the California Legislature passed Assembly Bill (AB) 939:  Integrated Waste Management 
Act, which mandated that all cities reduce waste disposed in landfills from generators within their 
borders by 50 percent by the year 2000.  AB 939 required all local governments to prepare a Source 
Reduction and Recycling Element, which incorporates waste management policies and programs to 
achieve the mandated waste reduction.  Since 1990, the City has diverted more than 50 percent of its 
generated waste stream from disposal. This bill specified that solid waste should be considered by the 
equation GENERATED = DISPOSED + DIVERTED.  “Diverted” materials are put into a hierarchy 
in the law, as follows:  
 

• First source reduction, such as using a reusable bag, making double-sided copies, or other 
measure that stops waste at the source.   

• Secondary measures include recycling and composting.  Because these measures often have 
transportation and processing impacts, they are considered less preferable than source 
reduction.   

• In the Public Resources Code, various methods of transformation for energy production are 
limited to ten percent of the total waste reduction target.   
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In 2008, SB 1016 was chaptered. Known as the Solid Waste Disposal Measurement Act, SB 1016 
maintained the 50 percent diversion requirement, but changed to a disposal-based measurement 
system, expressed as the 50 percent Equivalent Per Capita Disposal Target. This built upon AB 939 
by implementing a simplified and timelier indicator of jurisdiction performance that focuses on 
reported disposal at Board-permitted disposal facilities.  This established a goal of not recycling more, 
but disposing of less. AB 341: Jobs and Recycling, chaptered in 2011, was intended to create green 
jobs by expanding recycling to every multi-family dwelling and business. It charged CalRecycle with 
responsibility for ensuring that the State is diverting at least 75 percent of solid waste that is generated 
within the State by 2020. SB 1016 establishes that compliance with State law is measured by reducing 
the amount of waste material requiring disposal, and AB 341 increases the diversion target to 75 
percent. 
 
Additional local regulation pertaining to solid waste management includes the City of San Diego’s 
Municipal Code Ch.14 Art. 2 Div. 8: §142.0810, §142.0820, Ch. 6 Art. 6 Div. 7; §66.0706, §66.0709, 
§66.0710; and Ch. 6 Art. 6 Div. 6; §66.0711, §66.0604, §66.0606.  These statues designate refuse and 
recycling space allocation requirements for: 
 

• on-site refuse and recyclable material storage requirements,  
• diversion of construction and demolition debris regulations, and  
• diversion of recyclable materials generated from residential facilities, businesses, 

commercial/institutional facilities, apartments, condominiums, and special events requiring a 
City permit.  

 
The City of San Diego has established a threshold of 40,000 square feet of development as generating 
sufficient waste (60 tons) to have a potentially cumulatively significant impact on solid waste services. 
Seabreeze Senior Living Project as proposed exceeds this threshold. The purpose of this WMP is to identify 
measures that would be implemented to reduce this potential solid waste impacts such that significant 
impacts are avoided. 
 
The City Recycling Ordinance is found in Municipal Code section 66.0701 et. seq.  It requires the 
provision of recycling service for all single-family residences; and commercial facilities and multifamily 
residences with service for four cubic yards or more.  In addition, the ordinance also requires 
development of educational materials to ensure occupants are informed about the City's ordinance 
and recycling services including information on types of recyclable materials accepted. 
 
Construction and Demolition (C&D) Debris Diversion Deposit Program applies to all applicants for 
building, demolition, and removal permits.  This ordinance requires that the applicant post a deposit 
(Table 1, C&D Debris Deposit Table).  The deposit is not returned until the applicant demonstrates that 
a minimum amount of the material generated has been diverted from disposal in landfills.  Mixed 
construction debris recycling facilities in San Diego are evaluated quarterly to determine how much of 
the throughput is recycled, and how much is a “residual” material requiring disposal.  Facilities that 
accept mixed debris typically achieve a 68 percent or less diversion rate.  Single materials recyclers, 
such as metal recyclers, often achieve a nearly 100 percent diversion rate.  When comingled materials 
are sent to a mixed facility, the 75 percent diversion goal established by AB 341 will not be met.  
Depending on the project, to ensure that the overall diversion goal is attained, some materials must 
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often be separated and trucked to facilities with higher diversion rates, such as aggregate and metal 
recyclers.   

 
Table 1 

C&D Debris Deposit Table 
Building Category Sq. Ft. Subject to Ordinance* Deposit per Sq. Ft. Range of Deposits 

Residential New Construction 500-125,000 detached 
500-100,000 attached 

$0.40 $200-$50,000 
$200-$40,000 

Non-residential New Construction 1,000-25,000 commercial 
1,000-75,000 industrial 

$0.20 $200-$5,000 
$200-$15,000 

Non-residential Alterations 286 with no maximum $0.70 $200 and up 

Residential Demolition 286 with no maximum $0.70 $200 and up 

Non-residential Demolition 1,000 with no maximum $0.20 $200 and up 

Roof Tear-off All projects - $200 

Residential Alterations 500 and above - $1,000 

*  Projects under the minimum square footage subject to the ordinance are exempt from the C&D debris recycling deposit. 

2.1 Exterior Refuse and Recyclable Material Storage Area Requirements 

The Seabreeze Senior Living Project would develop in one phase over an approximate 18-24 month period.  
Development is anticipated to begin Fall 2019. Because the Seabreeze Senior Living Project includes 
residential development, exterior refuse and recyclable material storage areas will be provided in 
accordance with City regulations per Chapter 14, Article 2, Division 8: Refuse and Recyclable Material 
Storage Regulations, §142.0820. 

2.2 Refuse and Recyclable Material Storage Areas for Seabreeze Senior Living Project 

The Seabreeze Senior Living Project would develop a senior living facility with a total of 128 residential 
units. Table 2, Minimum Exterior and Recyclable Material Storage Areas for Residential Development, shows the 
required amount of refuse and recyclable storage areas for the project.  As shown in Table 2, the 
project would be required to provide 288 square feet each of refuse and recyclable material storage 
area, for a total of 576 square feet of material storage area.  
 

Table 2 
Minimum Refuse and Recyclable Material Storage Areas for Residential Development 

Number of Dwelling Units 
per Development 

Minimum Refuse Storage 
Area per Development 

(square feet) 

Minimum Recyclable 
Material Storage Area per 
Development (square feet) 

Total Minimum Storage Area 
per Development 

(square feet) 
2-6 12 12 24 

7-15 24 24 48 
16-25 48 48 96 
26-50 96 96 192 
51-75 144 144 288 

76-100 192 192 384 
101-125 240 240 480 
126-150 288 288 576 
151-175 336 336 672 
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Number of Dwelling Units 
per Development 

Minimum Refuse Storage 
Area per Development 

(square feet) 

Minimum Recyclable 
Material Storage Area per 
Development (square feet) 

Total Minimum Storage Area 
per Development 

(square feet) 
176-200 384 384 768 

201+ 384 plus 48 square feet for 
every 25 dwelling units 

above 201 

384 plus 48 square feet for 
every 25 dwelling units 

above 201 

768 plus 96 square feet for 
every 25 dwelling units 

above 201 
Source: City of San Diego Municipal Code, Chapter 14, Article 2, Division 8: Refuse and Recyclable Material Storage Regulations, §142.0820, 
Table 142-08B, effective January 1, 2000. 

3.0 EXISTING CONDITIONS 

The Seabreeze Senior Living Project site encompasses approximately 10.12 acres of previously graded and 
developed land. The project site is bordered by Cathedral Catholic High School to the north, Rider 
Place to the south, Sandown Way to the east, and open space to the west. The project site is currently 
developed wit an equestrian facility, which includes barns, an arena, 80 stalls for boarding, pastures, a 
hotwalker, and associated riding paths, outbuildings, and facilities.  

4.0 PROPOSED CONDITIONS 

The proposed project involves demolition of the existing structures associated with the equestrian 
center, such as barns, the hotwalker, and fencing (existing buildings total approximately 36,000 square 
feet) and construction of a 128-unit senior residential care facility. A two-story main building would 
be located in the northern portion of the project site and would be approximately 110,263 square feet 
in size, providing 104 assisted living units and 14 assisted living memory care units. Five single-story 
duplex casitas would be located in the southern portion of the project site, totaling approximately 
11,607 square feet. Each duplex would include two two-bedroom units. Residential amenities would 
include a dining area, a large central open courtyard with additional outdoor courtyards on the 
perimeter of the building, scenic overlooks, internal walking trails, and connections to the off-site 
regional trail. (See Figure 2, Seabreeze Senior Living Project Site Plan.) 
 
Construction will be completed in one phase over an 18-24 month period with construction 
anticipated to begin in Fall 2019. Construction practices will comply with local, State, and Federal 
regulations regarding handling of building materials to ensure waste minimization requirements are 
met.  

5.0 GRADING 

The proposed project would involve grading of the previously disturbed project site. Of the 10.12 
acres of total site area, the graded area would encompass 5.55 acres. Grading for the proposed project 
would include 6,342 cubic yards of cut and 11,683 yards of fill; there would be 5,340 cubic yards of 
import. The maximum height of fill slopes would be 20 feet; maximum height of cut slopes would be 
one foot. Because there would not be any export of fill, no waste materials (earth) would be required 
to be disposed of as a result of grading operations. 
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6.0 CONSTRUCTION WASTE 

Construction activities would generate packaging materials and unpainted wood, including wood 
pallets, and other miscellaneous debris.  Construction debris would be separated on-site into material-
specific containers to facilitate reuse and recycling and to increase the efficiency of waste reclamation 
and/or would be collected by a contracted waste hauler and separated at the facility. Source separation 
of materials at the construction site is essential to (1) ensure appropriate waste diversion rate, (2) 
minimize costs associated with transportation and disposal, and (3) facilitate compliance with the C&D 
ordinance. The types of construction waste anticipated to be generated include: 
 

• Asphalt and Concrete 
• Brick/Masonry/Tile 
• Cardboard 
• Carpet, Padding/Foam 
• Drywall 
• Landscape Debris 
• Mixed C&D Debris 
• Roofing Materials 
• Scrap Metal 
• Unpainted Wood and Pallets 
• Garbage/Trash 

 
Materials to be recycled would be redirected to appropriate recipients selected from ESD’s directory 
of facilities that recycle construction materials, scrap metal, and yard waste.  

6.1 Recycled Construction Materials 

The Seabreeze Senior Living Project will implement a target of 20 percent recycled material. 

6.2 Managing Construction Material 

Demolition and construction would occur over a period of approximately 18-24 months. ESD staff 
would be present for an early pre-construction meeting to evaluate waste segregation, signage, and 
salvage.  

 
The project site is the location of an existing commercial development. The demolition phase will 
include the deconstruction/demolition and removal of the existing surface parking and buildings. 
Approximately 1,979 tons of waste is expected to be generated during demolition. Approximately 
1,747 tons of material (88 percent) would be recycled, to include landscaping, concrete, asphalt, and 
non-useable lumber. Approximately 232 tons of debris would be disposed in a landfill, to include non-
useable asphaltic paving that becomes contaminated with the underlying subgrade soils. Table 3, 
Seabreeze Senior Living Project Waste Generation – Demolition, summarizes the type and amount of 
demolition materials, as well as diversion/disposal. 
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Table 3  
Seabreeze Senior Living Project Waste Generation – Demolition 

 
In accordance with State diversion targets, the project includes a target of minimum 75 percent of 
materials generated during demolition to be diverted from the landfill and be recycled. Materials to be 
recycled would be redirected to appropriate recipients selected from ESD’s directory of facilities that 
recycle demolition materials, scrap metal, and yard waste. 
 
To facilitate management of construction materials, the developer shall identify one person or agency 
connected with the proposed development to act as Solid Waste Management Coordinator, whose 
responsibility it becomes to work with all contractors and subcontractors to ensure material separation 
and coordinate proper disposal and diversion of waste generated.  The Solid Waste Management 
Coordinator will help to ensure all diversion practices outlined in this Waste Management Plan are 
upheld and communicate goals to all contractors involved efficiently. 
 
The responsibilities of the Solid Waste Management Coordinator, include, but are not limited to, the 
following: 
 

• Review the Solid Waste Management Plan including responsibilities of Solid Waste 
Management Coordinator. 

Material Type 
Estimated 

Waste Quantity 
(tons) 

Handling 
Estimated 
Diversion 

(tons) 

Estimated 
Disposal (tons) 

DEMOLITION WASTE 

Asphalt and 
Concrete 732 

Hanson Aggregates  
9229 Harris Plant Road 
San Diego, CA 92126 

(100% diversion) 

732 0 

Foundations/ 
Building 
Structure 

609 

Vulcan Carroll Canyon Landfill and 
Recycle Site 

10051 Black Mountain Road 
San Diego, CA 92126 

(100% diversion) 

609 0 

Landscape 
Materials 58 

Miramar Greenery 
5180 Convoy Street 

San Diego, CA 92111 
(100% diversion) 

58 0 

Floor Tile 29 

Otay C&D/Inert Debris Processing Facility 
1700 Maxwell Road 

Chula Vista, CA 91913 
(76% diversion) 

20 9 

Glass 3 

Otay C&D/Inert Debris Processing Facility 
1700 Maxwell Road 

Chula Vista, CA 91913 
(76% diversion) 

2 1 

Non-Useable 
Lumber 435 

Otay C&D/Inert Debris Processing Facility 
1700 Maxwell Road 

Chula Vista, CA 91913 
(76% diversion) 

326 109 

Garbage/Trash 113 

Miramar Landfill 
5180 Convoy Street 

San Diego, CA 92111 
(0% diversion) 

0 113 

TOTAL 1,979  1,747 232 
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• Review and update procedures as needed for material separation and verify availability of 
containers and bins needed to avoid delays. 

• Review and update procedures for periodic solid waste collection and transportation to 
recycling and disposing facilities. 

• The authority to issue stop work orders if proper procedures are not being allowed. 
 

The contractors will perform daily inspections of the construction site to ensure compliance with the 
requirements of the Waste Management Plan and all other applicable laws and ordinances and report 
directly to Solid Waste Management Coordinator. Daily inspections will include verifying the 
availability and number of dumpsters based on amount of debris being generated, correct labeling of 
dumpsters, proper sorting and segregation materials, and salvaging of excess materials. Additionally, 
the following apply: 
 

• Solid waste management coordinator will be responsible for educating contractors and 
subcontractors regarding waste management plan requirements and ensuring that contractors 
and subcontractors carry out the measures described in the WMP. 

• Solid waste management coordinator will ensure ESD attendance at a Precon and assure 
compliance with segregation requirements, and verification of recycled content in base 
materials. 

• Recycling areas will be clearly identified with large signs, approved by ESD, and sufficient 
amounts of material-specific bins will be provided for necessary segregation. 

• Recycling bins will be placed in areas that are readily accessible to contractors/subcontractors 
and in areas that will minimize misuse or contamination by employees and the public. 

• Solid waste management coordinator will be responsible for ensuring that contamination rates 
in bins remain below 5 percent by weight of the bin. 
 

Table 4, Seabreeze Senior Living Project Waste Generation – Construction, is included below to summarize the 
types of waste generated, the approximately amount of each waste type diverted, and the approximate 
overall amount remaining to be disposed of in landfills.  Construction waste processing facilities that 
may be used for the construction phase include but are not limited to those facilities listed in Table 4.  
Because certified diversion rates and authorized facilities are updated quarterly and the decision on 
which facility will be contracted for waste hauling will be made at the time of construction based on 
market conditions and the facility’s certified rate, the developer reserves the right to select any 
authorized facility as long as the facility is City-certified to meet minimum diversion requirements. 

Table 4 
Seabreeze Senior Living Project Waste Generation – Construction 

Material Type Estimated Waste 
Quantity (tons) Handling Estimated 

Diversion (tons) 
Estimated 

Disposal (tons) 

Asphalt and 
Concrete 127.3 

Hanson Aggregates  
9229 Harris Plant Road 
San Diego, CA 92126 

(100% diversion) 

127.3 0 

Brick/Masonry/ 
Tile 36.4 

Vulcan Carroll Canyon Landfill and Recycle Site 
10051 Black Mountain Road 

San Diego, CA 92126 
(100% diversion) 

36.4 0 

Cardboard 3.6 Allan Company 
6733 Consolidated Way 2.5 1.1 
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Construction debris will be separated onsite into material-specific containers, corresponding to the 
materials types in Table 4, to facilitate reuse and recycling and to increase the efficiency of waste 
reclamation. The Seabreeze Senior Living Project will implement a target use of 20 percent post-consumer 
recycled material for construction and a target of 75 percent waste material diversion from landfills 
during construction to be recycled. As shown in Table 4, 89 percent of the construction materials 
generated by the project are expected to be diverted from landfills.  

7.0 OCCUPANCY PHASE 

While the construction phase for the Seabreeze Senior Living Project occurs as a one-time waste generation 
event as construction of the project proceeds, tenant/owner occupancy requires an on-going plan to 
manage waste disposal to meet the waste reduction goals established by the City and State.  
 
7.1  Solid Waste Recycling 
 
The following table expresses the anticipated refuse and recyclable storage requirements based on 
Table 142-08B and 142.08C of the City of San Diego Municipal Code. 

 
  

San Diego, CA 92121 
(100% diversion) 

Carpet, 
Padding/Foam 1.8 

DFS Flooring 
10178 Willow Creek Road 

San Diego, CA 92131 
(100% diversion) 

1.8 0 

Drywall 25.5 

EDCO Station Transfer and Buy Back Center 
8184 Commercial Street 

La Mesa, CA 91942 
(70% diversion) 

17.8 7.7 

Landscape Debris 3.6 

Miramar Greenery 
5180 Convoy Street 

San Diego, CA 92111 
(100% diversion) 

3.6 0 

Mixed C&D Debris 109.1 

Otay C&D/Inert Debris Processing Facility 
1700 Maxwell Road 

Chula Vista, CA 91913 
(76% diversion) 

81.8 27.3 

Roofing Materials 1.8 

LEED Recycling 
8725 Miramar Place 

San Diego, CA 92121 
(100% diversion) 

1.8 0 

Scrap Metal 8.8 

Allan Company 
6733 Consolidated Way 

San Diego, CA 92121 
(100% diversion) 

6.2 2.6 

Unpainted Wood 
& Pallets 43.6 

Miramar Greenery 
5180 Convoy Street 

San Diego, CA 92111 
(100% diversion) 

43.6 0 

Garbage/Trash 1.8 

Miramar Landfill 
5180 Convoy Street 

San Diego, CA 92111 
(0% diversion) 

0 1.8 

TOTAL 363.3  322.8 40.5 
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Table 5 
Minimum Exterior and Recyclable Material Storage Areas for the Seabreeze Senior Living Project  

 

Land Use Gross Floor 
Area/Units 

Minimum Refuse 
Storage Area 
(square feet) 

Minimum Recyclable 
Material Storage Area 

(square feet) 

Total Minimum 
Storage Area 
(square feet) 

Residential 128 units 288 288 576 
 
As shown in Table 6, Estimated Solid Waste Generation from the Seabreeze Senior Living Project, during 
occupancy, the expected generated waste per year from the Seabreeze Senior Living Project when fully 
occupied would be approximately 153.6 tons. 
 

Table 6 
Estimated Solid Waste Generation from the Seabreeze Senior Living Project – Occupancy Phase  

 

Use Intensity Waste Generation Rate Estimated Waste Generated 
(tons/year) 

Residential 128 units 1.2 tons/year/unit 153.6 
 
On-site recycling services shall be provided to all tenants/residents within Seabreeze Senior Living Project. 
Tenants/residents within Seabreeze Senior Living Project that receive solid waste collection service shall 
participate in a recycling program by separating recyclable materials from other solid waste and 
depositing the recyclable materials in the recycling container provided for the occupants. Recycling 
services are required by Section 66.0707 of the City of San Diego Land Development Code.  Based 
on current requirements, these services shall include the following:   
 

• Collection of recyclable materials as frequently as necessary to meet demand; 
• Collection of plastic bottles and jars, paper, newspaper, metal containers, cardboard, and glass 

containers; 
• Collection of other recyclable materials for which markets exist, such as scrap metal, wood 

pallets; 
• Collection of food waste for recycling by composting, where available (prior to issuance of 

building and occupancy permits, the project proponent will meet with representatives from 
ESD to ensure that their educational materials and haulers can comply with the requirements 
for this service); 

• Use of recycling receptacles or containers which comply with the standards in the Container 
and Signage Guidelines established by the City of San Diego Environmental Services 
Department; 

• Designated recycling collection and storage areas; and 
• Signage on all recycling receptacles, containers, chutes, and/or enclosures which complies 

with the standards described in the Container and Signage Guidelines established by the City 
of San Diego Environmental Services Department. 

 
As required by Section 66.0707 of the City of San Diego Land Development Code, the building 
management or other designated personnel shall ensure that occupants are educated about the 
recycling services as follows: 
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• Information, including the types of recyclable materials accepted, the location of recycling 
containers, and the occupants responsibility to recycle shall be distributed to all occupants 
annually; 

• All new occupants shall be given information and instructions upon occupancy; and 
• All occupants shall be given information and instructions upon any change in recycling 

service to the commercial facility. 

7.2 Landscaping and Green Waste Recycling 

Plant material selection will be guided by the macro-and micro-climate characteristics of the project 
site and surrounding region to encourage long-term sustainability without the excessive use of water 
pesticides and fertilizers. Irrigation of these areas, where practical, will utilize reclaimed water applied 
via low precipitation rate spray heads, drip emitters, or other highly efficient systems.  Landscape 
maintenance would include the collection of green waste and disposal of green waste at recycling 
centers that accept green waste.  This will help further reduce the waste generated by developments 
within Seabreeze Senior Living Project during the occupancy phases.   

8.0 CONCLUSION 

The City of San Diego Development Services Department is requiring that this WMP be prepared 
and submitted to the City of San Diego’s ESD. Since the project is in the design phase, this is only a 
preliminary plan, which specifies the intent to meet the requirements of PRC 939 and City ordinances. 
This WMP will be implemented to the fullest degree of accuracy and efficiency.  Additionally, the 
project will be required to adhere to City ordinances, including the Construction and Demolition Debris 
Diversion Deposit Program, the City’s Recycling Ordinance, and the Refuse and Recyclable Materials Storages 
Regulations. The WMP plan for the Seabreeze Senior Living Project is designed to implement and adhere to 
all city ordnance and regulations with regards to waste management. The measures in the WMP would 
ensure that significant impacts relative to solid waste are avoided. 
 
Prior to the issuance of any grading or construction permits, the Solid Waste Coordinator will ensure 
ESD’s attendance at a precon.  The Solid Waste Coordinator will ensure that 1) the proposed approach 
to contractor education is approved, 2) the written specifications for base materials, concrete pavers, 
decomposed granite, and mulch, is approved, and 3) that the ESD inspector approves the separate 
waste containers, signage, and hauling contract(s) for the following materials: 
 

• Asphalt/concrete 
• Brick/masonry/tile 
• Cardboard 
• Carpet/padding/foam 
• Drywall 
• Landscape debris 
• Mixed C&D debris 
• Scrap metal 
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• UNTREATED woodwaste 
• Refuse 

The project would be designed to achieve 75+ percent of construction waste to be source reduced 
and/or recycled. While diversion activities during occupancy will achieve only 40 percent diversion 
and will not achieve the State target of 75 percent, the project incorporates several measures above 
and beyond the requirements of local ordinance.   
 

• First, the project exceeds ordinance requirements and even the State waste reduction target 
during construction.   

• Second, the project includes landscaping that will reduce yardwaste, and will provide 
transportation to a composting facility for the yard waste that is produced.  The project 
proponent will ensure that ESD reviews the landscaping plans and hauling contract for the 
facility to verify that waste reduction goals are met. 

• Third, the project would include Cal-Green measures to reduce waste, including separate 
Rubbish and Recycle chutes.   

The project would target 20 percent of solid waste to be recycled material and 75 percent for landfill 
diversion.  
 
These measures ensure that the waste generated by the project will be properly managed and that solid 
waste services will not be impacted. 
 
The following measures apply to the project to reduce cumulative impacts on solid waste to below a 
level of significance: 
 
1.0 Prior to Permit Issuance or Bid opening/Bid award 

A. LDR Plan check 
1. Prior to the issuance of any construction permit, including but is not limited to, demolition, 

grading, building or any other construction permit, the Assistant Deputy Director (ADD) 
Environmental Designee shall verify that the all the requirements of the Refuse & 
Recyclable Materials Storage Regulations and all of the requirements of the waste 
management plan are shown and noted on the appropriate construction documents. All 
requirements, notes and graphics shall be in substantial conformance with the conditions 
and exhibits of the associated discretionary approval. 

The construction documents shall include a waste management plan.  
Notification shall be sent to: 
 
MMC Environmental Review Specialist 
Development Service Department Environmental Services Department (ESD) 
9601 Ridgehaven Court  9601 Ridgehaven Court 
Ste. 220, MS 1102 B  Ste. 210, MS 1102 A 
San Diego, California 92123 1636 San Diego, California 92123 1636 
(619) 980 7122  (858) 573-1236 
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II.  Prior to Start of Construction 
A. Grading and Building Permit - Prior to issuance of any grading or building permit, the 

permittee shall be responsible to arrange a preconstruction meeting to coordinate the 
implementation of the WMP.  The Precon Meeting that shall include:  the Construction 
Manager, Building/Grading Contractor; MMC; and ESD and the Building Inspector and/or 
the RE (whichever is applicable) to verify that implementation of the waste management plan 
shall be performed in compliance with the plan approved by LDR and the San Diego ESD, 
to ensure that impacts to solid waste facilities are below a level of significance. 
1. At the Precon Meeting, the Permittee shall submit reduced copies (11" x 17") of the 

approved waste management plan, the RE, BI, MMC, and ESD.   
2. Prior to the start of construction, the Permittee/Construction Manager shall submit a 

construction schedule to the RE, BI, MMC, and ESD. 
 

III. During Construction 
The Permittee/Construction Manager shall call for inspections by the RE/BI and both MMC and 
ESD, who will periodically visit the demolition/construction site to verify implementation of the 
waste management plan.  The Consultant Site Visit Record (CSVR) shall be used to document the 
Daily Waste Management Activity/progress. 
 

IV. Post Construction 
A. For any demolition or construction permit, a final results report shall be submitted to both 

MMC and ESD for review and approval to the satisfaction of the City. MMC will coordinate 
the approval with ESD and issue the approval notification. ESD will review/approve City 
Recycling Ordinance-required educational materials prior to occupancy. 
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