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SECTION 1: INTRODUCTION 

1.1 - Purpose 

The purpose of this Initial Study/Mitigated Negative Declaration (IS/MND) is to identify any potential 
environmental impacts from implementation of the Midtowne Healdsburg Project in Healdsburg, 
California.  Pursuant to California Environmental Quality Act (CEQA) Guidelines Section 15367, the 
City of Healdsburg (City) is the Lead Agency in the preparation of this IS/MND and any additional 
environmental documentation required for the project.  The City has discretionary authority over 
the proposed project.  The intended use of this document is to determine the level of environmental 
analysis required to adequately prepare the project IS/MND and to provide the basis for input from 
public agencies, organizations, and interested members of the public. 

The remainder of this section provides a brief description of the project location and the 
characteristics of the project.  Section 2 includes an environmental checklist giving an overview of 
the potential impacts that may result from project implementation and elaborates on the 
information contained in the environmental checklist. 

1.2 - Project Location 

The 3.18-acre project site is located at 1135 Healdsburg Avenue in the City of Healdsburg, Sonoma 
County, California (Exhibit 1).  The project site is surrounded by Healdsburg Avenue (west), Monte 
Vista Avenue (north), a single-family residential neighborhood (east), and Ferrero Drive (south) 
(Exhibit 2).  The project site is located on the Healdsburg 7.5 minute topographic quadrangle map, 
Range 9 West, Township 9 North, Sections 16 and 17 (Latitude 38o 37’ 25” North; Longitude 122o 52’ 
20” West). 

1.3 - Environmental Setting 

The semi-rectangular project site is located along the east side of Healdsburg Avenue, between 
Ferrero Drive and Monte Vista Avenue.  The site is characterized as a large-lot residential property 
that contains a single-family residence and undeveloped land.  The project site is between 125 feet 
and 140 feet above mean sea level. 

Vegetation on the site is primarily characterized as nonnative grassland (e.g., oat, rip-gut brome, 
Italian rye grass, English plantain, and various clovers).  A black oak and olive tree are located in the 
southeast portion of the project site.  The residence is surrounded by mature ornamental tree 
species.  None of the tree species meet City of Healdsburg criteria for heritage trees. 

The site is relatively level along Healdsburg Avenue and slopes moderately (5-7 percent) from east 
to west, toward Healdsburg Avenue.  A drainage ditch runs parallel to and approximately 15 feet 
east of Healdsburg Avenue and is captured by a public storm drain system just north of Ferrero 
Drive that eventually outlets into Foss Creek.   
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Sewer, water, and electricity are provided by the City of Healdsburg.  There are existing 6-inch water 
and sewer lines in Monte Vista Avenue and 8-inch water and 6-inch sewer lines in Ferrero Drive.  
Natural gas service is provided by Pacific Gas & Electric Company.   

The City of Healdsburg General Plan designates the site as “High-Density Residential,” which allows 
single-family units and multi-family units at a density of 10-20 units per acre.  The Healdsburg Zoning 
Ordinances designates the site “RM – Multi-family Residential.”  The neighboring single-family 
developments are designated MR – Medium Density Residential (3-6 units per acre) in the General 
Plan and zoned R-1-6000; the commercial properties along the west side of Healdsburg Avenue are 
designated and zoned Service Commercial. 

The project site is surrounded by commercial uses to the west on the opposite side of Healdsburg 
Avenue and single-family residential uses to the north, east, and south. 

Photographs of the site are provided in Exhibit 3. 

1.4 - Project Description 

1.4.1 - Dwelling Units 
The project applicant (DRG Builders, Inc.) is proposing to subdivide the site and develop 40 
single-family detached dwelling units and 0.27-acre of open space/park (referred to as the 
“Midtowne Healdsburg Project”).  The density would be 12.6 units per gross acre.  Each residence 
would have a two-car garage.  The tentative map is provided in Exhibit 4.  Table 1 summarizes the 
proposed project. 

Table 1: Project Summary 

Land Use Description Count Acreage Density 

Single Family Residences - Market Rate 34 

Single Family Residences - Affordable 6 Residential 

Subtotal 40 

2.91 12.6 units/acre* 

Park Rose Garden and Tai Chi Garden — 0.27 — 

Note: 
* Density is averaged over entire 3.18-acre site. 
Source: DRG Builders, Inc., 2013. 

 
1.4.2 - Access and Circulation 
Primary vehicular access to the site would be via a privately owned driveway connecting both 
Monte Vista Avenue and Ferrero Drive.  Privately owned alleys would provide vehicular access to 
the homes.  Pedestrian access to the project would be from connections to the sidewalks located 
along the Ferrero Drive, Healdsburg Avenue, and Monte Vista Avenue frontages. 
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1.4.3 - Rezone 
The applicant is proposing to rezone the project site from “RM – Multi-Family Residential” to “RMP 
– Residential Master Plan” to allow for the construction of single-family homes as well as variations 
from the standard residential lot requirements.  The proposed project would be consistent with the 
General Plan designation of “High-Density Residential.” 

1.4.4 - Affordable Housing 
The applicant would enter into an agreement with the City of Healdsburg and the Housing Land 
Trust of Sonoma County to fulfill the project’s Inclusionary Zoning requirement.  The Housing Land 
Trust would agree to manage the sales, selection, and transfer of the six affordable units to comply 
with the affordable housing agreement for this project, which is 45 years.  The City would retain the 
right to review and approve the initial eligible buyer of the units.  The Housing Land Trust would 
implement a 99-year renewable ground lease and would work in partnership with the City to 
determine eligibility criteria consistent with the City’s inclusionary zoning ordinance. 

1.4.5 - Design and Appearance 

Architectural Styles 

The applicant is proposing three architectural styles for the dwelling units: Craftsman, Traditional, 
and English.  Building heights for each of the styles would not exceed 27 feet above finished grade. 

Landscaping 

A 0.27-acre park is proposed along Monte Vista Drive.  The park would include a rose garden and a 
“tai chi garden.”  

Front yards, open space, and common areas would be landscaped with site-appropriate trees, 
shrubs and other landscaped materials in accordance with the City’s Water Efficient Landscape 
Ordinance.  With the exception of the existing trees in the proposed park area, all of the onsite trees 
would be removed.  New street trees and shrubs would be planted along the Healdsburg Avenue, 
Monte Vista Avenue, and Ferrero Avenue frontages.  Plantings around the residences and park area 
would be mostly drought-tolerant.  Exhibit 5 depicts the preliminary landscape plan. 

The landscape would be irrigated using water conserving irrigation system—90 percent drip and 10 
percent low flow rotor sprinklers using the latest water-saving technology and equipment. 

1.4.6 - Utilities 
Utilities such as water, sewer, storm drain, gas, electricity, telephone, and cable television would be 
extended onto the site to serve the development; all onsite utilities would be private.  The project 
would connect to the existing public water and sewer lines in Monte Vista Avenue and Ferrero 
Drive.  A private storm drain system would be constructed onsite to collect runoff and discharge it to 
the offsite public system.  Where possible, runoff would be directed to landscaped areas for 
filtration and infiltration.  Bioretention beds within the front yards would provide stormwater 
treatment and reduce the amount of post-development stormwater runoff.  Disconnected roof 
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drains, interceptor trees, and appropriately selected plants would also be incorporated into the 
design. 

1.4.7 - Construction Activities 
After removal of the existing single-family residence, the site would be cleared and graded.  Site 
grading would consist of cuts and fills of up to 8 feet to achieve the finished pad grading and provide 
adequate gradients for site drainage.  Retaining walls would be constructed along Healdsburg 
Avenue and the east property line.  Wall heights were maximized to provide homes with useable 
level spaces within the private yards. 

Staging for Phase 1 of the project would be located at lots 36 through 40 as well as the proposed 
park area.  Staging for Phase 2 would be in the same location until lots 36-40 go into construction.  
At the time of construction for Lots 36-40 the staging area would be moved to park area.  The park 
area would be the last area of work prior to finalizing the subdivision. 

1.5 - Required Discretionary Approvals 

The proposed project would require the following discretionary approvals from the City of 
Healdsburg: 

• Rezone from “RM – Multi-family Residential” to “RMP – Residential Master Plan” 
• Tentative Map 
• Growth Management Allocation 

 

1.6 - Intended Uses of this Document 

This IS/MND has been prepared to determine the appropriate scope and level of detail required in 
completing the environmental analysis for the proposed project.  This document will also serve as a 
basis for soliciting comments and input from members of the public and public agencies regarding 
the proposed project.  The Draft IS/MND will be circulated for a minimum of 30 days, during which 
period comments concerning the analysis contained in the IS/MND should be sent to: 

Ms. Barbara Nelson, Building & Planning Director 
City of Healdsburg 
Building & Planning Department 
401 Grove Street 
Healdsburg, CA 95448 
Phone: 707.431.3346 
Fax: 707.431.3321 
Email: bnelson@ci.healdsburg.ca.us 
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SECTION 2: ENVIRONMENTAL CHECKLIST AND ENVIRONMENTAL 
EVALUATION 

Environmental Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

1. Aesthetics 
Would the project: 

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

    

b) Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic building within a 
state scenic highway? 

    

c) Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

    

d) Create a new source of substantial light or glare 
which would adversely affect day or nighttime 
views in the area? 

    

 

Analysis 

a) Scenic Vistas 

Less than significant impact.  The proposed project consists of subdividing the 3.18-acre site and 
developing 40 single-family detached dwelling units and a 0.27-acre park.  The project site is 
surrounded by commercial uses to the west and single-family residential uses to the north, east, and 
south.  The City has designated several ridgelines and Fitch Mountain, which is to the east of the 
project site, as scenic resources.  Since there are no residences adjacent to the west, and the 
building height would not exceed 27 feet, the proposed project would not obstruct views of Fitch 
Mountain or ridgelines shown in Figure 8 of the City’s General Plan.  Overall, impacts would be less 
than significant. 

b) State Scenic Highway 

No impact.  The City of Healdsburg General Plan designates US 101 and various segments of 
Healdsburg Avenue as scenic roads within the City limits.  However, the segment of Healdsburg 
Avenue adjacent to the project site is not designated as a scenic road.  Additionally, the project site 
is not visible from US 101, which precludes the possibility of impacts in this regard.  No impacts 
would occur. 
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c) Visual Character 

Less than significant impact.  The proposed project consists of subdividing the 3.18-acre site and 
developing 40 single-family detached dwelling units and 0.27 acre of park.  The project site is 
surrounded by commercial uses to the west and single-family residential uses to the north, east, and 
south.  Many of the residential structures are two-story buildings.  The dwelling units contemplated 
by the project would be of similar height (27 feet above finished grade) to existing buildings located 
around the project site, and, therefore, these structures would be consistent with the existing visual 
character.  Additionally, landscaping consisting of trees and shrubs would be planted along street 
frontages and around dwelling units; refer to Exhibit 5.  The proposed project would remove the 
existing single-family residence, which is the most notable visual feature on the project site.  
However, this dwelling unit exhibits an unremarkable visual appearance; therefore, it removal 
would not be considered a significant impact.  As such, the proposed project would not substantially 
degrade the visual character of the project site or its surroundings.  Impacts would be less than 
significant. 

d) Light/Glare 

Less than significant impact.  The proposed project would develop as many as 40 new dwelling units 
on the project site.  Future developments may include exterior lighting.  These new lighting sources 
would be limited to small-scale fixtures associated with stairways, garage entrances, patios, and 
similar areas.  Such lighting fixtures are of low light intensity and similar in nature to others in the 
neighborhood.  Therefore, impacts associated with light or glare would be less than significant. 

Mitigation Measures  

No mitigation is necessary. 
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Environmental Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

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

a) Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), 
as shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of 
the California Resources Agency, to non-
agricultural use? 

    

b) Conflict with existing zoning for agricultural use, 
or a Williamson Act contract?     

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

    

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

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

    

 

Analysis 

In determining whether impacts to agricultural resources are significant environmental effects, lead 
agencies may refer to the California Agricultural Land Evaluation and Site Assessment Model 
prepared by the California Department of Conservation as an optional model to use in assessing 
impacts on agriculture and farmland. 
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a) Conversion of Farmland 

No impact.  The project site does not support commercial-scale cultivated agricultural activities.  
The California Department of Conservation Farmland Mapping and Monitoring Program mapping for 
Sonoma County designates the project as “Urban Built-Up” land, which is a non-agricultural 
designation.  Therefore, development of the proposed project would not convert Important 
Farmland to non-agricultural use.  No impacts would occur. 

b) Agricultural Zoning/Williamson Act Contract 

No impact.  The project site is zoned “RM – Multi-Family Residential,” which is a non-agricultural 
zoning designation.  The applicant is proposing to re-zone the project site to “RMP – Residential 
Master Plan,” which is also a non-agricultural zoning designation.  In addition, because the project 
site does not support agricultural activities, this condition precludes the possibility of being 
encumbered by a Williamson Act contract.  Therefore, the proposed project would not conflict with 
existing agricultural zoning or with a Williamson Act contract.  No impacts would occur. 

c) Conflict with Forest Existing Zoning  

No impact.  The project site is zoned “RM – Multi-Family Residential,” which is a non-forest zoning 
designation.  The applicant is proposing to re-zone the project site to “RMP – Residential Master 
Plan,” which is also a non-forest zoning designation.  No impacts would occur. 

d) Loss or Conversion of Forest Land 

No impact.  The project site contains a single-family residence and undeveloped land.  There are 
scattered trees on the property, but they would not be classified as forest land.  This condition 
precludes the possibility of the loss of forest land.  No impacts would occur. 

e) Other Changes That Result In Conversion of Agricultural Land 

No impact.  The project site is surrounded by urban land uses on four sides.  No agricultural land 
sues are located in the project vicinity.  Therefore, the proposed project does not possess any 
characteristics that would cause farmland to be converted to non-agricultural use.  No impacts 
would occur. 

Mitigation Measures  

No mitigation is necessary. 
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Environmental Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

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

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

    

b) Violate any air quality standard or contribute 
substantially to an existing or projected air 
quality violation? 

    

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

    

d) Expose sensitive receptors to substantial 
pollutant concentrations? 

    

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

    

 

Analysis 

The analysis in this section is based, in part, on the findings CalEEMod analysis completed by 
FirstCarbon Solutions.  The modeling data is provided in its entirety in Appendix A.   

a) Air Quality Plan 

No impact.  The project is located in the North Coast Air Basin, where air quality is regulated by the 
North Sonoma County Air Pollution Control District.  The Air Basin is in attainment for all federal 
ambient air quality standards.  Therefore, the NSCAPCD is not required to prepare or implement an 
air quality plan.  There is no applicable air quality plan.  As such, no impacts would occur. 

b) Air Quality Standard 

Less than significant impact with mitigation incorporated.  This impact will address construction 
and operational emissions separately. 
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Construction Emissions 

The Northern Sonoma County Air Pollution Control District has not adopted standards of 
significance for construction activities and instead suggests the use of the Bay Area Air Quality 
Management District’s (BAAQMD) thresholds and mitigation measures.  The BAAQMD considers any 
project’s construction emissions to be less than significant if the following measures are 
implemented: 

• Water all active construction areas at least twice daily.   
 

• Cover all trucks hauling soil, sand, and other loose materials or require all trucks to maintain 
at least two feet of freeboard.   

 

• Pave, apply water three times daily, or apply (non-toxic) soil stabilizers on all unpaved access 
roads, parking areas and staging areas at construction sites. 

 

• Sweep daily (with water sweepers) all paved access roads, parking areas and staging areas at 
construction sites. 

 

• Sweep streets daily (with water sweepers) if visible soil material is carried onto adjacent 
public streets.   

 
The proposed project would generate emissions from construction equipment exhaust, worker 
travel, and fugitive dust.  These construction emissions include dust (PM10 and PM2.5) as well as 
other criteria air pollutants from the operation of heavy construction equipment.  Construction 
would be approximately 14-months in duration.  The project would implement Best Management 
Practices (BMPs) recommended by the BAAQMD.  As such, the dust control measures described 
above shall be incorporated as Mitigation Measure AQ-1 to reduce potential impacts to a less than 
significant level.   

Operational Emissions 

Carbon monoxide (CO).  The CO emissions from traffic generated by the project are a concern at the 
local level.  Congested intersections can result in high, localized concentrations of CO.   

The Northern Sonoma County Air Pollution Control District has not adopted standards of 
significance for operational activities and instead suggests the use of the BAAQMD thresholds and 
mitigation measures.  The BAAQMD recommends a screening analysis to determine if a project has 
the potential to contribute to a CO hotspot.  The screening criteria identify when site-specific CO 
dispersion modeling is necessary.  The project would result in a less than significant impact to air 
quality for local CO if the following screening criteria are met:  

• The project is consistent with an applicable congestion management program established by 
the county congestion management agency for designated roads or highways, regional 
transportation plan, and local congestion management agency plans; or 

 

• The project traffic would not increase traffic volumes at affected intersections to more than 
44,000 vehicles per hour; or 
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• The project traffic would not increase traffic volumes at affected intersections to more than 
24,000 vehicles per hour where vertical and/or horizontal mixing is substantially limited (e.g., 
tunnel, parking garage, bridge underpass, natural or urban street canyon, below-grade 
roadway).   

 
As indicated in Section 16, a congestion management plan is not applicable to the project.  The 
project also did not reduce the level of service (LOS) at any of the affected intersections.  According 
to the Traffic Study, the proposed project is expected to generate an average of 383 trips per day.  
Furthermore, the adjacent roadways are not located in an area where vertical or horizontal mixing is 
substantially limited.  Therefore, based on the above criteria, the project would have a less than 
significant impact related to CO. 

ROG, NOx, PM10, and PM2.5.  For the purposes of this analysis, BAAQMD Criteria Air Pollutant 
Significance thresholds were used.  The project operational emissions were calculated using the 
California Emissions Estimator model (CalEEMod).  The operational year used was 2015.  The model 
was run for Summer and Winter, and Annual.  The results and the thresholds of significance are 
compared in Table 2.   

Table 2: Unmitigated Daily Operational Emissions  

Pounds Per Day 
Emissions Source ROG NOx PM10 (Exhaust) PM2.5 (Exhaust) 

Summer 71.34 8.64 9.27 9.26 

Winter 73.32 9.56 9.27 9.26 

Thresholds of Significance  54 54 82 54 

Significant? Potentially 
Significant No No No 

Notes: 
ROG = reactive organic gases NOx = nitrous oxides PM10 = particulate matter 10 microns or less in diameter 
PM2.5 = particulate matter 2.5 microns or less in diameter 
Source: FirstCarbon Solutions, CalEEMod 2013, Appendix A 

 
The emissions for ROG were found to be above the thresholds of significance.  The primary reason 
for the exceedance was hearth (fireplace or woodstove) emissions, which are based on CalEEMod 
default values for Northern Sonoma County.  CalEEMod assumes a percentage of the units will have 
uncontrolled fireplaces installed that have a very high ROG emission rate.  Mitigation Measure AQ-2 
is proposed to reduce hearth emissions through compliance with Northern Sonoma County Air 
Pollution Control District Rule 400, which requires that new wood-fired appliances meet United 
States Environmental Protection Agency or Air District standards. 

The CalEEMOD run for mitigated emissions was based on catalytic wood stoves, which have the 
highest ROG emission rate among certified woodburning devices, as a worst-case scenario.  The 
analysis assumed that 100 percent of the 40 homes would have woodburning fireplaces equipped 
with catalytic control devices compliant with Rule 400.  The reductions from Mitigation Measure 
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AQ-2 are illustrated in Table 3.  With the implementation of Mitigation Measure AQ-2, the project’s 
operational emissions would be less than significant. 

Table 3: Mitigated Daily Operational Emissions  

Pounds Per Day 
Emissions Source ROG NOx PM10 (Exhaust) PM2.5 (Exhaust) 

Summer  22.16 9.4 15.17 15.16 

Winter  24.14 10.35 15.17 15.16 

Thresholds of Significance  54 54 82 54 

Significant?  No No No No 

Notes: 
ROG = reactive organic gases NOx = nitrous oxides PM10 = particulate matter 10 microns or less in diameter 
PM2.5 = particulate matter 2.5 microns or less in diameter 
Source: FirstCarbon Solutions, CalEEMod 2013, Appendix A 

 
The unmitigated annual project emissions are shown in Table 4.  The mitigated annual emissions are 
shown in Table 5.  Both the unmitigated and mitigated annual emissions would be less than 
significant.   

Table 4: Unmitigated Annual Operational Emissions  

Tons Per Year 
Emissions Source ROG NOx PM10 (Exhaust) PM2.5 (Exhaust) 

Annual  4.53 1.46 .  40 .  40 

Thresholds of Significance 10 10 15 10 

Significant?  No No No No 

Notes: 
ROG = reactive organic gases NOx = nitrous oxides PM10 = particulate matter 10 microns or less in diameter 
PM2.5 = particulate matter 2.5 microns or less in diameter 
Source: FirstCarbon Solutions, CalEEMod 2013, Appendix A 

 
Table 5: Mitigated Annual Operational Emissions  

Tons Per Year 
Emissions Source ROG NOx PM10 (Exhaust) PM2.5 (Exhaust) 

Annual Results 2.51 1.49 .64 .64 

Thresholds of Significance  10 10 15 10 

Significant?  No No No No 

Notes: 
ROG = reactive organic gases NOx = nitrous oxides PM10 = particulate matter 10 microns or less in diameter 
PM2.5 = particulate matter 2.5 microns or less in diameter 
Source: FirstCarbon Solutions, CalEEMod 2013, Appendix A 
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c) Cumulative Criteria Pollutants 

Less than significant impact with mitigation incorporated.  As mentioned above, the North Coast 
Air Basin is in attainment for federal standards for criteria pollutants.  However, the Air Basin is in 
nonattainment for state standards for ozone, PM10, and PM2.5 standards.  Non-attainment pollutants 
of concern for this impact are ozone, PM10 and PM2.5.  As discussed previously, the Northern 
Sonoma County Air Pollution Control District does not have established thresholds of significance 
but defers to the BAAQMD’s thresholds of significance.  In developing thresholds of significance for 
air pollutants, the BAAQMD considered the emission levels for which a project’s individual emissions 
would be cumulatively considerable.  If a project exceeds the identified significance thresholds, its 
emissions would be cumulatively considerable, resulting in significant adverse air quality impacts to 
the region’s existing air quality conditions.  As discussed in impact (b) above, the project’s 
operational emissions would be potentially significant as the ROG emissions exceed the daily 
threshold of significance.  However, as discussed in impact (b) above, with implementation of 
Mitigation Measure AQ-2, ROG emissions would be less than significant. 

d) Sensitive Receptors 

Less than significant impact.  A sensitive receptor is defined as the following: “Facilities or land uses 
that include members of the population that are particularly sensitive to the effects of air pollutants, 
such as children, the elderly, and people with illnesses.  Examples include schools, hospitals and 
residential areas.”  There are residential and commercial buildings adjacent to the project. 

Construction Period Emissions  
As discussed in the 2010 BAAQMD Guidelines, construction activity using diesel-powered equipment 
emits toxic air contaminants, PM2.5, and diesel particulate matter.  The proposed project would 
consist of demolishing an existing single family home and constructing 40 new town homes on the 
3.18-acre project site.  The total duration of construction is conservatively estimated to be 
approximately 14 months.  Using the conservative schedule assumptions, construction emissions 
from the project would be less than significant in terms of exposing nearby sensitive receptors to 
substantial pollutant concentrations, because the majority of heavy diesel equipment usage would 
occur during the building construction phase in the construction process, with an estimated 6,795 
horsepower-hours in use per day of activity.  The building construction phase is expected to require 
a total of 230 days to complete.  This brief exposure period would substantially limit exposure to 
hazardous emissions.   

The proposed project would implement the BAAQMD Basic Construction Emission Control Measures 
through the implementation of Mitigation Measure AQ-1.  This includes requirements for reduced 
idling time and proper equipment maintenance for diesel equipment, which would reduce emissions 
from this equipment and therefore would reduce potential impacts to nearby receptors.  Residents 
located adjacent to the project site and within the vicinity would be exposed to construction 
contaminants only for the duration of construction. 
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Operational Emissions 
The California Air Resources Board (ARB) Air Quality and Land Use Handbook contains 
recommendations that will “help keep California’s children and other vulnerable populations out of 
harm’s way with respect to nearby sources of air pollution” including recommendations for 
distances between sensitive receptors and certain land uses.  These recommendations are assessed 
as follows. 

• Heavily traveled roads.  ARB recommends avoiding new sensitive land uses within 500 feet 
of a freeway, urban roads with 100,000 vehicles per day, or rural roads with 50,000 vehicles 
per day.  Epidemiological studies indicate that the distance from the roadway and truck 
traffic densities were key factors in the correlation of health effects, particularly in children.  
Local roads assessed in the traffic study do not exceed a volume of 1,975 vehicles per day.  
U.S.  Route 101 (US-101), located 0.29 mile west of the project site experiences a traffic 
volume of 36,500 and 28,500 average annual daily trips (AADT). 

 

• Distribution centers.  ARB also recommends avoiding siting new sensitive land uses within 
1,000 feet of a distribution center.  There are no distribution centers within 1,000 feet of the 
project site. 

 

• Fueling stations.  ARB recommends avoiding new sensitive land uses within 300 feet of a 
large fueling station (a facility with a throughput of 3.6 million gallons per year or greater).  A 
50-foot separation is recommended for typical gas dispensing facilities.  There are no fueling 
stations within 300 feet of the project site.  The nearest gas station is located 0.4 mile north 
of the project site. 

 

• Dry cleaning operations.  ARB recommends avoiding siting new sensitive land uses within 
300 feet of any dry cleaning operation that uses perchloroethylene.  For operations with two 
or more machines, ARB recommends a buffer of 500 feet.  For operations with three or more 
machines, ARB recommends consultation with the local air district.  There are no dry cleaning 
operations within 300 feet of the project site.  The nearest dry cleaner is located 0.3 mile 
north of the project site. 

 
The proposed project consists of residential uses and, therefore, would not be a source of toxic air 
contaminants identified in the Land Use Handbook.  Additionally, the project does not locate 
sensitive receptors near any such uses.  As such, sensitive receptors would not be exposed to toxic 
air pollution.  Impacts would be less than significant. 

e) Objectionable Odors 

Less than significant impact.  Land uses typically considered associated with odors include 
wastewater treatment facilities, waste-disposal facilities, or agricultural operations.  The project 
does not contain land uses typically associated with emitting objectionable odors.  Impacts would be 
less than significant. 
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Mitigation Measures 

MM AQ-1 During construction activities, the following air pollution control measures shall be 
implemented: 

• Exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and 
unpaved access roads) shall be watered two times per day. 

• All haul trucks transporting soil, sand, or other loose material offsite shall be 
covered. 

• All visible mud or dirt track-out onto adjacent public roads shall be removed 
using wet power vacuum street sweepers at least once per day.  The use of dry 
power sweeping is prohibited. 

• All roadways, driveways, and sidewalks shall be paved as soon as possible. 
• Idling times shall be minimized either by shutting equipment off when not in use 

or by reducing the maximum idling time to 5 minutes (as required by the 
California Airborne Toxics Control Measure Title 13, Section 2485 of California 
Code of Regulations [CCR]).  Clear signage shall be provided for construction 
workers at all access points. 

• All construction equipment shall be maintained and properly tuned in 
accordance with manufacturer’s specifications.  All equipment shall be checked 
by a certified visible emissions evaluator. 

• A publicly visible sign shall be posted with the telephone number and person to 
contact at the City regarding dust complaints.  This person shall respond and take 
corrective action within 48 hours of a complaint or issue notification.  The 
Northern Sonoma County Air Pollution Control District’s phone number shall also 
be visible to ensure compliance with applicable regulations. 

 
MM AQ-2 Prior to issuance of the final certificate of occupancy for any residential units with a 

wood fired appliance, the applicant shall demonstrate that such devices comply 
with the Northern Sonoma County Air Pollution Control District Rule 400.  This 
regulation requires that fireplaces or wood stoves installed in new residential units 
consist of United States Environmental Protection Agency or Northern Sonoma 
County Air Pollution Control District certified devices. 
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Environmental Issues 

Potentially 
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4. Biological Resources 
Would the project: 

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

    

b) Have a substantial adverse effect on any riparian 
habitat or result in substantial loss of any other 
types of habitat identified as biologically unique 
and of the limited distribution, such as 
serpentine chaparral, serpentine grassland, and 
native grassland? 

    

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

    

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

    

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

    

 

Analysis 

The analysis in this section is based on the Biological Constraints Analysis completed by biologist 
Lucy Macmillan.  The report is provided in its entirety in Appendix B. 

a) Candidate, Sensitive, or Special Status Species 

Less than significant impact with mitigation incorporated.  The project site vegetation community 
is primarily characterized as nonnative grassland (e.g., oat, rip-gut brome, Italian rye grass, English 
plantain, and various clovers).  A black oak and olive tree are located in the southeast portion of the 
project site.  The residence is surrounded by mature ornamental tree species.   
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Special-Status Plant Species 
The Biological Constraints Analysis determined that since the project site was traditionally used for 
agriculture, native vegetation had been largely removed, and non-native vegetation dominates.  The 
survey concluded that no special-status plant species exist on the project site.  No impacts would 
occur. 

Special-Status Wildlife Species 
The Biological Constraints Analysis determined that no listed animal species currently exist on the 
project site.  However, trees located on the property contain habitat suitable for various nesting 
raptors and birds protected by the Migratory Bird Treaty Act.  In addition, raptors such as the white-
tailed kite (Elanus leucurus) are fully protected under Fish and Game Code Section 3511.  Fully 
protected raptors cannot be taken or possessed (that is, kept in captivity) at any time.  Standard 
nesting bird construction mitigation is proposed (Mitigation Measure BIO-1) that would reduce 
potentially significant impacts to a level of less than significant.  This mitigation would only apply to 
vegetation removal activities that occur between February 1 and August 1; vegetation removal that 
occurs outside of this window would not require mitigation.  With the implementation of mitigation, 
impacts would be less than significant. 

b) Riparian Habitat or Other Habitat 

No impact.  A drainage ditch measuring 2 feet wide runs across the northwestern portion of the site 
and appears to be man-made.  No vegetation was observed in the ditch at the time of survey and it 
appears to be a ditch created in uplands.  As such, the drainage ditch would not qualify as riparian 
habitat.  No other riparian habitat or sensitive natural community exists within the project 
boundaries.  These conditions preclude the possibility of impacts to riparian habitats or sensitive 
natural communities.  No impacts would occur. 

c) Federally Protected Wetlands 

No impact.  The project site contains undeveloped and disturbed areas, and does not contain any 
blue-line waterways.  The Biological Constraints Analysis concluded that no significant waterways or 
wetlands are within the project boundaries.  This condition precludes the possibility of impacts to 
federally protected wetlands.  No impacts would occur. 

d) Species, Wildlife Corridors, or Wildlife Nursery Sites 

No impact.  The project site is surrounded by urban development or infrastructure on four sides.  In 
addition, there are no significant waterways or other features capable of supporting wildlife within 
the project boundaries.  This condition precludes the possibility of adverse impacts on wildlife 
movement or wildlife nursery sites.  No impacts would occur. 

e) Local Policies or Ordinances 

Less than significant impact.  Municipal Code Section 20.24 defines heritage trees as any tree being 
30 inches in diameter or any group trees designated as heritage trees by the City Council.  The 
largest trees on the project site measure 24 inches in diameter and, therefore, do not meet the 
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Municipal Code’s criteria for heritage trees.  Additionally, the City Council has not designated any of 
the trees on the project site as heritage trees.  Thus, tree removal would not conflict with the 
Municipal Code in this case.  Impacts would be less than significant. 

Mitigation Measures 

MM BIO-1 If suitable avian nesting habitat is intended to be removed on the project site during 
the nesting season (February 1 through August 1), a qualified biologist shall conduct 
a nesting bird survey to identify any potential nesting activity within 200 feet of the 
project site.  If nesting birds are identified on the project site, a non-disturbance 
buffer determined in coordination with the California Department of Fish and 
Wildlife should be established around the nest tree during the breeding season or 
until the young have fledged.  If preconstruction surveys indicate that nests are 
inactive or potential habitat is unoccupied, no further mitigation measures are 
required.  Raptor or other bird nests initiated during construction are presumed to 
be unaffected and no buffer is necessary. 
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5. Cultural Resources 
Would the project: 

a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
§15064.5? 

    

b) Cause a substantial adverse change in the 
significance of an archaeological resource 
pursuant to §15064.5? 

    

c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

    

d) Disturb any human remains, including those 
interred outside of formal cemeteries? 

    

 

Analysis 

The analysis in this section is based on the Records Searches conducted by Monticello Group at the 
Northwest Information Center.  The record search results are provided in Appendix C. 

a) Historical Resource 

Less than significant impact.  The Monticello Group conducted a records search of both the 
National Registry of Historic Places and California Inventory of Historical Resources and found no 
designated cultural resources listed within the project site on either search. 

The proposed project would result in the removal of the existing single-family residence located on 
the project site.  The single-family residence is characterized as a single-story, post-World War II-era 
ranch home.  It is lacking is remarkable architectural characteristics and is not listed on any federal, 
state, or local historic resource inventories.  Therefore, the removal of this residence would not 
constitute a significant impact on historic resources.  Impacts would be less than significant. 

b) Archaeological Resource 

Less than significant impact with mitigation incorporated.  No known prehistoric archaeological 
resources exist on the project site; thus, no archaeological resources would be expected to be 
encountered during construction activities associated with the proposed project.  However, it is 
possible that subsurface earthwork activities may encounter previously undiscovered archaeological 
resources.  The implementation of standard cultural resource construction mitigation (Mitigation 
Measure CUL-1) would ensure that this impact is less than significant. 
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c) Unique Paleontological Resource or Site or Unique Geologic Feature 

Less than significant impact with mitigation incorporated.  No known paleontological resources or 
unique geologic features exist on the site.  However, it is possible that subsurface earthwork 
activities would encounter previously undiscovered paleontological resources.  The implementation 
of Mitigation Measure CUL-1 would ensure that this impact is less than significant. 

d) Human Remains 

Less than significant impact with mitigation incorporated.  No known human remains are interred 
on the site.  However, it is possible that subsurface earthwork activities may encounter previously 
undiscovered human remains or burial sites.  The implementation of standard human remains 
construction mitigation (Mitigation Measure CUL-1) would ensure that this impact is less than 
significant. 

 

Mitigation Measures 

MM CUL-1 If a potentially significant cultural resource is encountered during subsurface 
earthwork activities, all construction activities within a 50-foot radius of the find 
shall cease.  The project applicant shall then obtain a qualified archaeological 
consultant who shall examine any newly found materials, assess their significant, 
and perform appropriate exploratory and investigative procedures to determine and 
implement the best course to ensure that there are no significant adverse impacts 
associated with cultural resources on the site.  All recommendations of the 
archaeologist shall be followed.  Any previously undiscovered resources found 
during construction shall be recorded on appropriate significant cultural resources 
consist of, but are not limited to, stone, bone, wood, and shell artifacts; fossils; and 
features including hearths, structural remains, and historic dumpsites. 

MM CUL-2 If human remains are encountered during earth-disturbing activities within the 
project area, all work in the adjacent area shall stop immediately and the Sonoma 
County Coroner’s office shall be notified.  If the remains are determined to be of 
Native American origin, both the Native American Heritage Commission and any 
identified descendants shall be notified by the coroner and recommendations for 
treatment solicited (CEQA Guidelines Section 15064.5; Health and Safety Code 
Section 7050.5; Public Resources Code Sections 5097.94 and 5097.98). 
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6. Geology and Soils 
Would the project: 

a) Be located in Seismic Risk Zone 2 (as delineated 
in the General Plan), or otherwise expose people 
or structures to potentially substantial adverse 
effects, including the risk of loss, injury, or death 
involving rupture of a known earthquake fault or 
strong seismic ground shaking? 

    

b) Be located in Ground Failure Zone 3 or 4 (as 
delineated in the General Plan), or otherwise 
expose people or structures to potentially 
substantial adverse effects, including seismic-
related ground failure, including liquefaction? 

    

c) Be located in Slope Stability Zone 3 (as 
delineated in the General Plan), or otherwise 
expose people or structures to potentially 
substantial adverse effects, including the risk of 
less, injury, or death involving landslides? 

    

d) Result in substantial soil erosion or the loss of 
topsoil? 

    

e) Be located on expansive soil, as defined in Table 
18-1-B of the Uniform Building Code (1994), 
creating substantial risks to life or property? 

    

 

Analysis 

The analysis in this section is based on the Soil Investigation Report completed by Reese & 
Associates.  The report is provided in its entirety in Appendix D. 

a) Fault Rupture or Strong Seismic Ground Shaking: 

Less than significant impact with mitigation incorporated.  The geologic maps reviewed in the Soil 
Investigation Report determined that no active faults are present on the project site, and 
determined that there is little risk of fault-related ground rupture during earthquakes.   

The closest active faults to the project site are Rodgers Creek Fault Zone located approximately 4.5 
miles to the southeast, the Maacama Fault Zone (southern extension) located approximately 5 miles 
to the northeast, and the San Andreas Fault Zone located approximately 20 miles to the southwest.  
Strong ground shaking would likely occur at the project site during an earthquake, and because of 
the proximity of active faults in the region, there would be a strong potential for ground shaking.  
The Soil Investigation Report recommended that all applicable California Building Standards Code 
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requirements be incorporated.  Implementation of Mitigation Measure GEO-1 would include 
compliance with the latest adopted edition of the California Building Standards Code and the 
preparation of a design-level investigation.  With the implementation of mitigation, impacts would 
be reduced to a level of less than significant. 

b) Seismic-related Ground Failure, Including Liquefaction 

Less than significant impact.  Liquefaction and densification are phenomena associated with loose, 
cohesionless, sands and gravels subjected to ground shaking during earthquakes, and can result in 
unacceptable total and/or different settlements.  The Soil Investigation Report concluded that the 
sandy and gravelly soils encountered are sufficiently dense and contain significant quantities of soil 
fines such that the risk of liquefaction and densification can be considered low.  As such, impacts 
would be less than significant. 

c) Landslides 

No impact.  The project area contains generally flat relief, which precludes the possibility of 
landslides.  No impacts would occur. 

d) Soil Erosion or the Loss of Topsoil 

Less than significant impact with mitigation incorporated.  Construction activities associated with 
the site would include removal of vegetation, excavation, and grading.  Less than 3 acres of the 
project would be disturbed, but there is potential for erosion to occur.  As such, Mitigation Measure 
HYD-1 is proposed requiring the implementation of standard stormwater pollution prevention 
measures to prevent erosion.  With the implementation of mitigation, impacts would be reduced to 
a level of less than significant.   

e) Expansive Soil 

Less than significant impact.  The project site contains discontinuous layers of sandy silt and clay, 
and silty and clayey sand and gravel to the maximum depth explored.  The report completed by 
Reese & Associates determined that soils on site generally exhibit a low expansion potential.  As 
such, impacts would be less than significant. 

Mitigation Measures 

MM GEO-1 Prior to issuance of building permit, the project applicant shall submit plans to the 
City of Healdsburg for review and approval demonstrating project compliance with 
the latest adopted edition of the California Building Standards Code seismic 
requirements and the recommendations of a design-level geotechnical 
investigation.  All soil engineering recommendations and structural foundations 
shall be designed by a licensed professional engineer.  The approved plans shall be 
incorporated into the proposed project.  All onsite soil engineering activities shall be 
conducted under the supervision of a licensed Geotechnical Engineer or Certified 
Engineering Geologist. 
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7. Greenhouse Gas Emissions 
Would the project: 

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

    

b) Conflict with any applicable plan, policy or 
regulation of an agency adopted for the purpose 
of reducing the emissions of greenhouse gases? 

    

 

Analysis 

The analysis in this section is based, in part on the findings of a Greenhouse Gas Emissions 
Assessment of Residential Development Healdsburg Avenue between Ferraro Drive and Monte Vista 
Avenue, prepared by Illingworth and Rodkin, Inc.  The report is provided in its entirety in Appendix E. 

a) Greenhouse Gas Emissions 

Less than significant impact.  The project is located in the North Coast Air Basin, where air quality is 
regulated by the North Sonoma County Air Pollution Control District.  However, the Air District does 
not have any rules, regulations, or evaluation policies that pertain to greenhouse gas emissions.  As 
such, the Air District relies on methods used in the neighboring San Francisco Bay Area Air Basin, 
which is regulated by the Bay Area Air Quality Management District (BAAQMD).  The BAAQMD 
suggests applying greenhouse gas efficiency thresholds to projects with emissions of 1,100 metric 
tons of carbon dioxide equivalent (MTCO2e) or greater.  With projects that have emissions below 
this threshold per year, the effect is considered less than significant. 

Construction Emission Inventory 
Construction emissions were computed for both construction and operation of the project using the 
California Emissions Estimator model (CalEEMod).  The model default 14-month construction 
schedule was used.  Construction would mostly occur in the year 2014 and some in 2015.  The 
construction phases included demolition, site preparation, site grading, paving, building 
construction, and architectural coating.  Exhaust emissions during construction of the project are 
presented in Table 6.   
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Table 6: Construction Greenhouse Gas Emissions 

Construction Year MTCO2e 

2014 552.23 

2015 27.70 

Total 579.93 

Source: Illingworth & Rodkin, Inc. Appendix E 

 
During the construction of the project, approximately 580 MTCO2e would be emitted.  The 
BAAQMD, from which the Air District gets its own thresholds, does not have quantified thresholds 
for construction activities.  The construction emissions were then compared with the lowest project 
emission threshold (1,100 MTCO2e) considered by BAAQMD and the annual construction emissions 
were found to be below this threshold.   

Operational Emission Inventory 
Operational or long-term emissions occur over the life of the project.  The operational emissions for 
the project are shown in Table 7.  Sources for operational emissions include: 

• Motor Vehicles: These emissions refer to greenhouse gas emissions contained in the exhaust 
from the cars and trucks that would travel to and from the project site.   

 

• Natural Gas: These emissions refer to the greenhouse gas emissions that occur when natural 
gas is burned on the project site.  Natural gas uses include heating water, space heating, 
dryers, stoves, or other uses.   

 

• Indirect Electricity: These emissions refer to those generated by offsite power plants to 
supply electricity required for the project. 

 

• Water Transport: These emissions refer to those generated by the electricity required to 
transport and treat the water to be used on the project site.   

 

• Waste: These emissions refer to the greenhouse gas emissions produced by decomposing 
waste generated by the project.  These include: waste removed from car interior during the 
cleaning process; waste generated in the restrooms; and/or waste generated from the 
operation of the project.   

 
The CalEEMod default assumptions were used for each of these sources of emissions.  The 
operational emissions are shown in Table 7.   
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Table 7: Operational Greenhouse Gas Emissions 

Source Category MTCO2e 

Area 86.94 

Energy Consumption 129.77 

Mobile 558.72 

Solid Waste Generation 21.78 

Water Usage 5.87 

Total 803.08 

BAAQMD Thresholds  1,100 

Are emissions significant?  No 
Source: Illingworth & Rodkin, Inc., Appendix E 

 
As shown in Table 7, operation of the project would produce approximately 804 MTCO2e per year.  
Thus, the BAAQMD significance threshold of 1,100 MTCO2e per year is not exceeded.  Accordingly, 
this impact would be less than significant. 

b) Applicable Plan, Policy or Regulation 

Less than significant impact.  The Sonoma County Community Climate Action Plan (CAP) adopted in 
October 2008 applies to the County and participating cities including the City of Healdsburg.  The 
CAP includes a goal of reducing county greenhouse gas emissions by 25 percent below 1990 levels 
by 2015, but has no mandatory provisions that would apply to the project.  Since the CAP was 
adopted, the State of California has adopted regulations that apply to the project that will help the 
County achieve its reduction goal.  The project would be subject to Title 24 energy efficiency 
standards.  Energy efficient buildings require less electricity; therefore, increased energy efficiency 
reduces fossil fuel consumption and decreases greenhouse gas emissions.  The project will comply 
with the California Green Building Standards Code, which includes requirements to increase 
recycling, reduce waste, reduce water use, increase bicycle use, and other measures that will reduce 
greenhouse gas emissions.  Motor vehicle emissions associated with the project would be reduced 
through compliance with state regulations on fuel efficiency and fuel carbon content.  The 
regulations include the Pavley fuel efficiency standards that require manufacturers to meet 
increasing stringent fuel mileage rates for vehicles sold in California and the Low Carbon Fuel 
Standard that requires reductions in the average carbon content of motor vehicle fuels.  Emissions 
related to electricity consumption by the project would be reduced as the electric utility complies 
with the Renewable Portfolio Standard, which requires utilities to increase its mix of renewable 
energy sources to 33 percent by 2020.  The project would not conflict with the Sonoma County CAP 
and regulations adopted by the State of California to reduce greenhouse gas emissions.  Impacts 
would be less than significant. 

Mitigation Measures 

No mitigation is necessary. 
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Environmental Issues 

Potentially 
Significant 

Impact 

Less Than 
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With 
Mitigation

Incorporated

Less Than 
Significant 

Impact 
No 

Impact 

8. Hazards and Hazardous Materials 
Would the project: 

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

    

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

    

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

    

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

    

e) Be located within two miles of the Healdsburg 
Municipal Airport and result in a safety hazard 
for people residing or working in the project 
area? 

    

f) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 

    

g) Expose people or structures to a significant risk 
of loss, injury or death involving wildland fires, 
including where wildlands are adjacent to 
urbanized areas or where residences are 
intermixed with wildlands? 

    

 

Analysis 

a) Transport, Use, or Disposal of Hazardous Materials 

Less than significant impact.  The proposed project consists of the development of residential uses 
and a park on the project site.  These uses would not involve the regular use, storage, transport, or 
disposal of significant amounts of hazardous materials.  Impacts would be less than significant. 
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b) Risk of Upset and Accident Conditions 

Less than significant impact.  The proposed project consists of the development of residential uses 
and a park on the project site.  These uses would not involve the regular use of significant amounts 
of hazardous materials such that a significant hazard to the public or environment would be created.  
Impacts would be less than significant. 

c) Hazard within One-Quarter Mile of an Existing or Proposed School 

Less than significant impact.  The project site is located approximately 0.25 mile west of Healdsburg 
High School.  As explained in impacts 7a and 7b, the proposed project would not involve the use of 
significant quantities of hazardous materials and therefore would not have the potential to expose 
the school to such substances.  Impacts would be less than significant. 

d) Hazardous Materials Sites 

No impact.  According to State Water Resources Control Board “Geotracker,” an online hazardous 
materials database, the project site is not listed as a hazardous materials site.  Additionally, the 
project site contains a single-family residence and undeveloped land; no commercial or industrial 
land use activities have occurred previously onsite.  This condition precludes the possibility of 
impacts in this case.  No impacts would occur. 

e) Healdsburg Municipal Airport 

No impact.  The Healdsburg Municipal Airport is approximately 2.25 miles northwest of the project 
site.  This distance precludes the possibility of the project creating safety hazards for persons 
residing or working in the project area.  No impacts would occur. 

f) Emergency Response Plan or Emergency Evacuation Plan 

Less than significant impact.  Healdsburg Avenue is the primary north-south roadway in the City of 
Healdsburg; thus, it is used for emergency response and could be used for evacuation purposes.  
The proposed project does not propose any modifications to Healdsburg Avenue that would impair 
or interfere with emergency response or evacuation (permanent road closures, lane narrowing, 
etc.).  Impacts would be less than significant. 

g) Wildland Fires 

No impact.  The proposed project is located in an urban area and is surrounded by urban 
development and infrastructure.  These land use types are not associated with wildland fires and 
preclude the possibility of exposure thereof.  No impacts would occur. 

Mitigation Measures 

No mitigation is necessary. 
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Environmental Issues 
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9. Hydrology and Water Quality 
Would the project: 

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

    

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

    

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

    

d) Substantially alter the existing drainage pattern 
of the site or area, including through the 
alteration of the course of a stream or river, or 
substantially increase the rate or amount of 
surface runoff in a manner which would result in 
flooding on- or off-site? 

    

e) Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted 
runoff? 

    

f) Place housing within a 100-year flood hazard 
area as mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other 
flood hazard delineation map? 

    

 

Analysis 

The analysis in this section is based on the findings of a Drainage Report for Midtowne Healdsburg 
Tentative Map by Munselle Civil Engineering.  The report is provided in its entirety in Appendix F. 
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a) Water Quality Standards or Waste Discharge Requirements 

Less than significant impact with mitigation incorporated.  Development of the proposed project 
would involve ground-disturbing activities that could potentially result in erosion on- or offsite.  The 
proposed project would be subject to federal and state pollution prevention requirements 
associated with construction activities because more than 1 acre would be disturbed.  As part of the 
project, the on site stormwater collection system would discharge to existing drainage systems on 
Ferrero Drive and Monte Vista Drive.  As such, Mitigation Measure HYD-1 is proposed requiring the 
implementation of standard stormwater pollution prevention and erosion control measures.  With 
the implementation of mitigation, impacts would be reduced to a level of less than significant. 

b) Groundwater 

Less than significant impact.  The City of Healdsburg would serve the proposed project with potable 
water service, which it obtains from well fields located along the Russian River and Dry Creek.  The 
City has the rights to 3,376 acre-feet of water, with as much as 4,179 acre-feet available.  The City’s 
Urban Water Management Plan estimates residential demand at 127 gallons per day per resident.  
Using the proposed project’s resident population figure of 103, daily water use is estimated to be 
13,081 gallons per day or 14.6 acre-feet per year.  The City’s Urban Water Management Plan 
indicates that the City’s demand for water was 2,950 acre-feet, resulting in a surplus of 1,229 acre-
feet.  Thus, the proposed project’s annual demand of 14.6 acre-feet could be readily accommodated 
from the existing surplus and, thus, no additional groundwater supplies would be needed such that 
overdraft would occur.  Additionally, the project site is not located in a groundwater recharge zone.  
Impacts would be less than significant. 

c) Erosion or Siltation 

Less than significant impact with mitigation incorporated.  Implementation of the proposed project 
would include the subdivision of the proposed project site with the potential to develop 40 new 
dwelling units.  This potential residential development would significantly increase the amount of 
impervious cover and increase stormwater runoff.  However, implementation of Mitigation Measure 
HYD-1 would reduce impacts of erosion and siltation to a level considered less than significant. 

d) Flooding 

Less than significant impact.  The proposed project would install a private storm drain system that 
would collect runoff and discharge it to the offsite public system.  Where possible, runoff would be 
directed to landscaped areas for filtration and infiltration.  Bioretention beds within the front yards 
would provide stormwater treatment and reduce the amount of post-development stormwater 
runoff.  Disconnected roof drains, interceptor trees, and appropriately selected plants would also be 
incorporated into the design.  As such, runoff would be managed in a manner that would not 
contribute to downstream flooding.  Impacts would be less than significant. 
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e) Stormwater Drainage 

Less than significant impact.  The proposed project would install a private storm drain system that 
would collect runoff and discharge it to the offsite public system.  Where possible, runoff would be 
directed to landscaped areas for filtration and infiltration.  Bioretention beds within the front yards 
would provide stormwater treatment and reduce the amount of post-development stormwater 
runoff.  Disconnected roof drains, interceptor trees, and appropriately selected plants would also be 
incorporated into the design.  As such, runoff would be managed in a manner that would not 
contribute to downstream flooding.  Impacts would be less than significant.   

f) Housing within a 100-year Flood Hazard Area 

No impact.  Flood Insurance Rate Map Community Parcel No. 06097C0551E indicates that the 
project is located in Zone X, which is defined as areas outside of a 100-year flood hazard zone.  
Therefore, it would not place housing within a 100-year flood zone.  No impacts would occur. 

Mitigation Measures 

MM HYD-1:  Prior to issuance of first building permit, the project applicant shall prepare and 
submit a Stormwater Pollution Prevention Plan (SWPPP) to the City of Healdsburg 
for review and approval.  The SWPPP shall incorporate Sonoma County Suggested 
Construction Best Management Practices (BMPs) to ensure that water quality of 
surface runoff is maintained and no siltation of downstream waterways would 
occur.  The SWPPP shall include the following provisions: 

• Schedule construction activities during dry weather.  Keep grading operations to 
a minimum during the rainy season (October 15 through April 15).  Exposed 
slopes shall be protected with erosion control measures in advance of rain 
storms. 

• Protect and establish vegetation.  The root structures of plants and trees help 
keep soil in place while leaves and canopies help dissipate rainfall energy to 
prevent dislodging and transporting of soil. 

• Train and educate construction crews and personnel to better understand the 
effects of stormwater pollution from construction projects and learn ways to 
prevent or minimize pollution on the job. 

• Stabilize construction entrances and exits to prevent tracking onto roadways.  As 
vehicles enter and leave construction sites, pollutants such as sediment, gravel 
and other loose particles are spread onto adjacent roads.  Those pollutants drain 
into roadside ditches and are a nuisance to drivers when damage to vehicle paint 
or windshields occurs. 

• Protect exposed slopes from erosion through preventative measures.  Cover the 
slopes to avoid contact with stormwater by hydroseeding, applying mulch or 
using plastic sheeting. 

• Install straw wattles (fiber rolls) and silt fences on contour to prevent 
concentrated flow.  Straw wattles should be buried 3 to 4 inches into the soil, 
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staked every 4 feet, and limited to use on slopes that are no steeper than 3 units 
horizontal to 1 unit vertical.  Silt fences should be trenched 6 inches by 6 inches 
into the soil, staked every 6 feet, and placed 2 to 5 feet from any toe of slope.  
Avoid the use of hay bales as sediment control devices; they have high failure 
rates and the hay is better suited as ground cover. 

• Use brooms and shovels whenever possible to maintain a clean site instead of a 
hose.  Introducing more water than necessary only adds to water pollution. 

• Designate a concrete washout area to avoid wash water from concrete tools or 
trucks from entering gutters, inlets, or storm drains.  Maintain washout area and 
dispose concrete waste on a regular basis. 

• Establish a vehicle storage, maintenance, and refueling area to minimize the 
spread of oil, gas, and engine fluids.  The use of oil pans under stationary vehicles 
is strongly recommended. 

• Protect drainage inlets from receiving polluted stormwater through the use of 
filters such as fabrics, gravel bags, or straw wattles. 

• Check the weather forecast and be prepared for rain by having necessary 
materials onsite before the rainy season. 

• Inspect all BMPs before and after a storm event.  Maintain BMPs on a regular 
basis and replace as necessary. 
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10. Land Use and Planning 
Would the project: 

a) Physically divide an established community?     

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

    

c) Conflict with any applicable habitat conservation 
plan or natural communities conservation plan? 

    

 

Analysis 

a) Division of an Established Community 

Less than significant impact.  The proposed project consists of subdividing the 3.18-acre site and 
developing 40 single-family detached dwelling units and 0.27-acre of open space/park.  The project 
site is surrounded by commercial uses to the west (across Healdsburg Avenue) and medium density 
(MR), single-family residential uses to the north, east, and south.  The residential uses envisioned by 
the proposed project are consistent with surrounding land uses.  In addition, the project site does 
not serve as a linkage between surrounding land uses.  Therefore, the development of the proposed 
project would not physically divide an established community.  Impacts would be less than 
significant. 

b) Land Use Plan, Policy, or Regulation 

Less than significant impact.  The proposed project would subdivide the existing 3.18-acre parcel 
that could support a maximum of 40 dwelling units.  Residential uses would occupy 2.91 acres and a 
park would occupy the remaining 0.27 acre.  Residential density would be 12.6 units per acre and 
within the General Plan’s allowable range of 10 to 20 units per acre for the High-Density Residential 
land use designation. 

The project site is currently zoned “RM – Multi-family Residential” and the applicant is proposing to 
rezone the site to “RMP – Residential Master Plan.”  Upon approval of the rezone, the proposed 
project would meet all standards for lot area, frontage and width, coverage, density, yards, building 
heights, landscaping, and parking for the “RMP – Residential Master Plan” zoning district.  Impacts 
would be less than significant. 
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c) Habitat Conservation Plan or Natural Communities Conservation Plan 

No impact.  The proposed project site is not located within an existing habitat conservation plan or 
natural community conservation plan.  This condition precludes the possibility of these project 
components conflicting with the provisions of such a plan.  No impacts would occur. 

Mitigation Measures 

No mitigation is necessary. 
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11. Mineral Resources 
Would the project: 

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

    

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

    

 

Analysis 

Would the project: 

a) Regional or Statewide Mineral Resources 

No impact.  The project site does not support any mineral extraction activities nor do any known 
mineral deposits exist on site.  Therefore, implementation of the proposed project would not result 
in the loss of availability of a known mineral resource that would be of value to the region and the 
residents of the State.  No impacts would occur. 

b) Locally Important Mineral Resource Recovery Site 

No impact.  The proposed project site is not designated for mineral resources by the City of 
Healdsburg General Plan.  Therefore, the implementation of the proposed project would not result 
in the loss of availability of a locally important mineral resource.  No impacts would occur. 

Mitigation Measures 

No mitigation is necessary. 
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12. Noise 
Would the project result in: 

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

    

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

    

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

    

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

    

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

    

 

Analysis 

The analysis in this section is based on the Environmental Noise Assessment prepared by Illingworth 
& Rodkin, Inc.  The report is provided in its entirety in Appendix G.   

a) Excessive Noise Levels 

Less than significant impact with mitigation incorporated.  The City of Healdsburg General Plan 
Safety Element sets forth policies designed to limit noise exposure at noise sensitive single 
residential land uses.  For single-family residential, noise levels less that do not exceed 60 decibels 
(dBA) community noise equivalent level (CNEL) are considered normally acceptable for exterior 
noise, and not to exceed 45 decibels for interior noise. 

Onsite Traffic Noise Impacts 
The proposed project’s residential units may be exposed to traffic noise levels that would exceed 
the City’s 60-dBA CNEL exterior noise standards and 45-dBA CNEL interior noise standard for single 
family residential homes.  In order to determine the traffic noise impacts from Healdsburg Avenue 
to the proposed residential units, Illingworth and Rodkin, Inc. conducted a traffic noise assessment. 
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The preliminary project site plan shows the first tier single-family homes (adjacent to Healdsburg 
Avenue) between the roadway and the homes and thus not acoustical shielding from the buildings 
themselves.  Thus, these areas would exceed the City noise standards for single-family residential 
use by up to 9 dBA under future conditions.  However, barrier calculations using these relatively 
closely placed first tier homes show that the barrier effect of these residential structures would 
sufficiently reduce noise levels at the rear yards of the homes not immediately adjacent to 
Healdsburg Avenue and at the project open space area along Monte Vista Avenue north of the 
second tier homes to at or below 60 dBA Ldn.  Based a review of the project design, which includes 
front yards, walk up porches, and an open architectural appearance toward Healdsburg Avenue, the 
use of noise barriers to reduce levels in the yards of the first tier homes facing this roadway are 
considered unfeasible.   

The first tier single-family homes (adjacent to Healdsburg Avenue) between the roadway and the 
rest of the site do not contain acoustical shielding from Healdsburg Avenue.  However, these first 
tier single-family homes will serve as an acoustical shield for the homes not immediately adjacent to 
Healdsburg Avenue.  As a result, the second tier homes will experience an exterior noise level at or 
below 60 dBA Ldn.  In order to mitigate noise impacts to the future residents of the proposed project, 
Mitigation Measure NOI-1 would be implemented. 

The first tier homes would experience significant noise shielding from the recommended 10-foot 
high noise barrier, and would be exposed to a future Ldn of 60 dBA or less.   

The facades of the first tier homes facing or perpendicular to the roadway would be exposed to an 
Ldn of 69 dBA under future conditions, which is considered significant. 

Because of noise shielding from intervening structures, and/or increased distances from Healdsburg 
Avenue, the first- and second-floor rooms in the second tier homes on the site are expected to be 
exposed to an Ldn of less than 45 dBA with windows open or closed.  These impacts are considered 
“Normally Acceptable.” 

Implementation of Mitigation Measure NOI-2 will mitigate impacts to interior noise to a less than 
significant level. 

b) Excessive Groundborne Vibration or Groundborne Noise Levels 

Less than significant impact.  Groundborne vibrations consist of rapidly fluctuating motions within 
the ground that have an average motion of zero.  The effects of groundborne vibrations typically 
only cause a nuisance to people, but at extreme vibration levels, damage to buildings may occur.  
Construction activities can produce vibration that may be felt by adjacent uses.  The short-term and 
long-term groundborne vibration impacts associated with project construction and operation are 
discussed separately below. 

Short-Term Construction Impacts 
The construction of the proposed project would not require the use of equipment such as 
jackhammers and pile drivers, which are known to generate substantial construction vibration 
levels.  The primary source of vibration during construction would be from a large bulldozer, which 
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according to the Caltrans Transportation and Construction-Induced Vibration Guidance Manual 
would produce a vibration level of 0.089-inch-per-second peak particle velocity (PPV) at 25 feet.  For 
the purposes of this noise impact analysis, construction-related and operations-related vibration 
impacts would be considered significant if they involve any construction or ongoing operations 
activities that would create a vibration in excess of 0.2 inch per second or 94 vibration decibels (VdB) 
at the nearby sensitive receptors.  According to the Transportation and Construction-Induced 
Vibration Guidance Manual, this is the threshold where there is a risk of damage to wooden 
buildings with plaster walls and ceilings as well as the threshold of annoyance to humans. 

The closest vibration-sensitive land uses are the single-family residential homes located 
approximately 30 feet east of the project site.  It is anticipated that the vibration levels caused by a 
large bulldozer operating on the edge of the project site by the nearest home would be 
approximately 0.07 PPV, which is below the 0.2-PPV vibration threshold.  Therefore, construction-
related vibration would be a less than significant impact. 

Long-Term Construction Impacts 
The proposed project would result in the development of residential homes that may be impacted 
from vibration of trucks traveling along Healdsburg Avenue.  The proposed residential units may be 
as close as 27 feet from the edge of Healdsburg Avenue.  According to the Transportation and 
Construction-Induced Vibration Guidance Manual, a loaded truck produces a vibration level of 0.076 
PPV at 25 feet, which is below the 0.2 PPV vibration threshold.  Therefore, operational-related 
vibration would be a less than significant impact. 

c) Permanent Increase in Ambient Noise Levels 

Less than significant impact.  Neither the CEQA Guidelines nor the City’s General Plan defines 
numeric values for what constitutes a “substantial permanent increase in ambient noise levels”; 
however, the Caltrans Technical Noise Supplement provides guidance that can be used to define 
substantial changes in noise levels attributable to a project.  The thresholds below generally apply to 
transportation noise that is usually expressed in terms of average noise exposure during a 24-hour 
period, such as the day-night average noise level (Ldn) or CNEL.  Project generated increase in noise 
levels that exceed those outlined in the thresholds below and that affect existing noise-sensitive 
land uses (receptors) are considered substantial; therefore, the would constitute a significant noise 
impact.  The proposed project will create a significant noise impact if it would: 

• Increase noise levels by 5 dB or more where the without project noise level is less than 65 dB. 
• Increase noise levels by 3 dB or more where the without project noise level is 65-70 dB. 
• Increase noise levels by 1.5 dB or more where the without project noise level is greater than 

70 dB. 
 
The Environmental Noise Assessment prepared by Illingworth & Rodkin, Inc. indicated that existing 
measured day-night average noise levels (Ldn) were 63 Ldn).  Illingworth & Rodkin, Inc. projects that 
traffic noise levels along Healdsburg Avenue are likely to increase with future increased road traffic.  
Assuming an annual growth rate of between 1 and 2 percent per year, traffic noise levels in the area 
would be expected to increase by a maximum of 2 dB Ldn over the next 20 years to 65 db Ldn.  Based 
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on the thresholds of significance cited previously, a 2-dB increase would not be considered a 
substantial permanent increase in ambient noise levels.  Impacts would be less than significant. 

d) Temporary or Periodic Increase In Ambient Noise Levels 

Less than significant impact with mitigation incorporated.  Noise impacts could occur during 
construction activities either from (1) the noise impacts created from the transport of workers and 
movement of construction materials to and from the project site, or from (2) the noise generated 
onsite during demolition of barn structure, ground clearing/excavation, grading, and building 
construction activities.  Noise levels of up to 85 dB may be observed at certain times during 
construction at nearby residences.  As such, Mitigation Measure NOI-3 requires the implementation 
of various construction noise control measures that would avoid or minimize loud or intrusive 
construction noise.  With the implementation of this mitigation measure, impacts would be reduced 
to a level of less than significant. 

e) Aviation Noise 

No impact.  The Healdsburg Municipal Airport is located approximately 2.25 miles northwest of the 
project site.  In addition, the project site is not located within in the boundaries of an airport land 
use plan.  As such, the proposed project would not expose persons residing or working in the project 
vicinity to excessive aviation noise.  No impacts would occur. 

Mitigation Measures 

MM NOI-1 Prior to issuance of the certificate of occupancies for residences that abut 
Healdsburg Avenue, the City of Healdsburg shall verify that the project applicant has 
constructed a 6-foot-high noise barrier between the roadway and the residences to 
create noise protected side yards.  The noise barrier shall be constructed in a 
manner that would exclude cracks or gaps in the face, or large or continuous gaps at 
the base with a minimum surface weight of 3.0 pounds.  Acceptable building 
materials include wood-framed, stucco-faced walls, or solid wood walls.  A variety of 
other materials may be used for the barrier wall as long as the above minimum 
surface weight and gap-sealing specifications for noise attenuation are met. 

MM NOI-2 Prior to issuance of the certificate of occupancies for all first tier homes, the City of 
Healdsburg shall verify that the project applicant has installed mechanical 
ventilation to allow the windows to remain closed.  Residents would be permitted to 
open and close windows as they choose. 

MM NOI-3 The project applicant shall require construction contractors to adhere to the 
following noise attenuation requirements: 

• Construction activities shall be limited to between the hours of 7:30 a.m. and 6 
p.m. on weekdays, 8 a.m. to 6 p.m. on Saturdays.  No construction shall occur on 
Sundays or federal holidays.   
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• All construction equipment shall use noise-reduction features (e.g., mufflers and 
engine shrouds) that are no less effective than those originally installed by the 
manufacturer. 

• Construction staging and heavy equipment maintenance activities shall be 
performed a minimum distance of 50 feet from the nearest offsite residence, 
unless safety or technical factors take precedence. 

• Stationary combustion equipment such as pumps or generators operating within 
50 feet of any offsite residence shall be shielded with a noise protection barrier. 
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Environmental Issues 
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13. Population and Housing 
Would the project: 

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

    

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

    

c) Displace substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere? 

    

 

Analysis 

a) Population Growth 

Less than significant impact.  The proposed project would allow the development of a maximum of 
40 new dwelling units.  Using the City of Healdsburg’s 2013 average household size figure of 2.57 
provided by the California Department of Finance, the proposed project could increase the 
population by as much as 103 persons.  This represents an increase of 0.89 percent relative to the 
City’s 2013 estimated population of 11,509.   

In addition, the project site is designated by the General Plan and Zoning Ordinance for residential 
uses; therefore, the population increase associated with the proposed project would be considered 
planned growth.  Finally, the project site is surrounded by urban uses that are served by urban 
services and utilities (roadways, potable water, sewer, electricity, natural gas, etc.).  Thus, the 
proposed project would not remove a physical barrier to growth.  For these reasons, the proposed 
project would not directly or indirectly result in population growth.  Impacts would be less than 
significant. 

b) Displacement of Housing 

No impact.  The proposed project site contains an existing, single-family residence, which would be 
removed as part of the proposed project.  However, since the single-family residence is not 
currently inhabited, no dwelling units would be displaced.  No impact would occur. 
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c) Displacement of People 

No impact.  The proposed project site contains an existing, single-family residence, which would be 
removed as part of the proposed project.  However, since the single-family residence is not 
currently inhabited, no people would be displaced.  No impact would occur. 

Mitigation Measures 

No mitigation is necessary. 
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14. Public Services 
Would the project result in substantial adverse physical impacts associated with the provision of new or 
physically altered governmental facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for any of the public services: 

a) Fire protection?     

b) Police protection?     

c) Schools?     

d) Parks?     

e) Other public facilities?     

 

Analysis 

The analysis in the section below is based on the project description, the City’s General Plan, and the 
City’s Municipal Code. 

a) Fire Protection 

Less than significant impact.  The project site is located within the service area of the Healdsburg 
Fire Department.  The proposed project would allow the development of a maximum of 40 new 
dwelling units.  This increase in dwelling units and population would not significantly increase 
demand for fire protection services because the project site is located within an urban, built-up area 
with adequate response times and infrastructure.  Therefore, impacts would be less than significant. 

b) Police Protection 

Less than significant impact.  The project site is located within the service area of the Healdsburg 
Policy Department.  Implementation of the proposed project would allow the development of a 
maximum of 40 dwelling units.  This increase in dwelling units and population would not significantly 
increase demand for police protection services because the project site is located within an urban, 
built-up area with adequate response times.  The proposed project would not substantially increase 
demand on the Police Department such that new or expanded police facilities would be required.  
Therefore, impacts would be less than significant. 

c) Schools 

Less than significant impact.  The proposed project would allow the development of a maximum of 
40 new dwelling units, with an estimated population increase of 103 persons.  Using a standard 
student generation rate of 0.5 student per dwelling unit, the proposed project would be expected to 
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generate 20 students in local schools.  This would not be considered substantial enrollment growth 
such that new or expanded school facilities would be required.  Therefore, impacts would be less 
than significant. 

d) Parks 

Less than significant impact.  The proposed project would allow the development of a maximum of 
40 new dwelling units, an estimated population increase of 103 persons.  In addition, the proposed 
project would include 0.27 acre of park space.  With this amount of population increase and the 
included park, population growth would not be considered substantial enough to result in new or 
expanded park facilities outside the project site.  Impacts would be less than significant. 

e) Other Public Facilities 

Less than significant impact.  The proposed project would allow the development of a maximum of 
40 new dwelling units, an estimated population increase of 103 persons.  This amount of population 
growth would not be considered substantial enough to result in new or expanded public facilities 
such as libraries.  Impacts would be less than significant. 

Mitigation Measures 

No mitigation is necessary. 
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15. Recreation 

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

    

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

    

 

Analysis 

a) Deterioration of Parks or Other Recreational Facilities 

Less than significant impact.  The proposed project would allow the development of a maximum of 
40 new dwelling units, an estimated population increase of 103 persons.  In addition, the proposed 
project would include a 0.27-acre park.  This amount of population growth would not be considered 
substantial enough to result in physical deterioration of existing parks or other recreational facilities.  
Impacts would be less than significant. 

b) Expansion of Recreational Facilities 

Less than significant impact.  The proposed project includes the construction of a 0.27-acre park in 
the northeastern corner of the project site, which is evaluated in this IS-MND.  The proposed project 
does not include any expansion of existing recreational facilities elsewhere in Healdsburg.  Impacts 
would be less than significant. 

Mitigation Measures 

No mitigation is necessary. 
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16. Transportation/Traffic 
Would the project: 

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

    

b) Conflict with an applicable congestion 
management program, including, but not limited 
to level of service standards and travel demand 
measures, or other standards established by the 
county congestion management agency for 
designated roads or highways? 

    

c) Result in a change in air traffic patterns, 
including either an increase in traffic levels or a 
change in location that results in substantial 
safety risks? 

    

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

    

e) Result in inadequate emergency access?     

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

    

 

Analysis 

The transportation analysis is based on a Traffic Impact Study, prepared by Whitlock & Weinberger 
Transportation, Inc. (W-Trans), and the Addendum to the Traffic Impact Study, also prepared by W-
Trans.  The studies are provided in Appendix H. 

a) Level of Service 

Less than significant impact.  W-Trans evaluated project impacts on level of service (LOS).  The 
following is a summary of the analysis. 
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Trip Generation 
The estimated project weekday trip generation for the proposed project shown in Table 8 indicates 
that the project is expected to result in an additional 383 daily trips, with 30 morning peak-hour 
trips, and 40 weekday afternoon peak-hour trips. 

Table 8: Trip Generation Summary 

Weekday 

Daily AM Peak Hour PM Peak Hour 

Land Use Units Rate Trips Rate Trips In Out Rate Trips In Out 

Single Family 
Housing (Land Use 
Code 210) 

40 du 9.57 383 0.75 30 8 22 1.01 40 25 15 

Source: Whitlock & Weinberger Transportation, Inc., 2013 

 
Intersection Operations 
Two study intersections were selected for analysis: 

1) Healdsburg Avenue/Monte Vista Avenue 

2) Healdsburg Avenue/Ferrero Drive 

 
Table 9 summarizes existing operations at the two study intersections.  As shown in the table, both 
of the intersections operate at LOS C or better during both morning and afternoon peak hours.  The 
City’s General Plan states that the City shall strive to maintain LOS D operation or better during 
periods of peak traffic flow at critical intersections, and LOS C operation or better at all other times. 

Table 9: Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Existing Conditions Existing Plus Project Conditions 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 
Intersection Delay LOS Delay LOS Delay LOS Delay LOS 

Healdsburg Avenue/ 
Monte Vista Avenue 0.9 A 0.5 A 1.0 A 0.7 A 

Westbound Approach 10.8 B 12.0 B 10.9 B 12.0 B 

Healdsburg Avenue/ 
Ferrero Drive 0.6 A 0.5 A 0.7 A 0.6 A 

Eastbound (driveway) 
Approach 12.5 B 12.3 B 12.6 B 12.4 B 

Westbound Approach 11.7 B 13.5 B 11.9 B 13.8 B 

Note: 
Delay is measure in average seconds per vehicle; LOS= Level of Service; results for minor approaches to two-way stop-
controlled intersections are indicated in italics. 
Source: Whitlock & Weinberger Transportation, Inc., 2013. 



City of Healdsburg – Midtowne Healdsburg Project Environmental Checklist and 
Initial Study/Mitigated Negative Declaration Environmental Evaluation 

 

 
FirstCarbon Solutions 57 
H:\Client (PN-JN)\3257\32570003\32570003 Midtowne Healdsburg ISMND.doc 

Table 10 shows the future conditions associated without the project and with the project. 

Table 10: Future and Future plus Project PM Peak Hour Levels of Service 

Future Conditions Future Plus Project Conditions Study Intersection 
Approach Delay LOS Delay LOS 

Healdsburg Avenue/Monte Vista Avenue 0.7 A 0.8 A 

Westbound Approach 13.1 B 13.3 B 

Healdsburg Avenue/Ferrero Drive 0.5 A 0.6 A 

Eastbound Approach 13.4 B 13.5 B 

Westbound Approach 15.0 B 15.3 C 

Notes: 
Delay is measure in average seconds per vehicle; LOS= Level of Service; results for minor approaches to two-way stop-
controlled intersections are indicated in italics. 
Source: Whitlock & Weinberger Transportation, Inc., 2013. 

 
All LOS measured would be LOS C or better during the PM peak hour.  The project would not cause 
LOS to levels considered significant by the City.  As such, impacts would be less than significant. 

b) Congestion Management Program 

Less than significant impact.  The proposed project would maintain acceptable LOS at the two study 
intersections on Healdsburg Avenue.  As such, the proposed project would not conflict with the 
provisions of a congestion management plan.  Impacts would be less than significant.   

c) Air Traffic Patterns 

No impact.  The Healdsburg Municipal Airport is located approximately 2.25 miles northwest of the 
project site; as such, the project site is located outside of the most commonly used take-off and 
landing patterns of the airport.  In addition, the proposed residences would be less than 30 feet 
above finished grade and, thus, would not have the potential to interfere with aviation activities.  No 
impact would occur. 

d) Design Feature or Incompatible Use 

Less than significant impact with mitigation incorporated.  W-Trans evaluated several safety-
related aspects of the proposed project including sight distance.  W-Trans noted that sight distance 
could potentially be an issue at street corners and recommended that landscaping and retaining 
walls be designed to avoid obstructing sight lines.  W-Trans also recommended that (1) parking be 
prohibited within 50 feet of either side of the project driveway at Ferrero Drive and that (2) the stop 
bar on Monte Vista Drive at Healdsburg Avenue be relocated to deter motorists from stopping in the 
crosswalk.  Finally, W-Trans advised that the southerly curbs on Monte Vista Drive and Ferrero Drive 
near Healdsburg Avenue be painted red to allow for the centerlines to be relocated in a manner to 
allow two vehicles to queue side-by-side on the westbound approach.  These recommendations are 



Environmental Checklist and City of Healdsburg – Midtowne Healdsburg Project  
Environmental Evaluation Initial Study/Mitigated Negative Declaration 

 

 
58 FirstCarbon Solutions 

H:\Client (PN-JN)\3257\32570003\32570003 Midtowne Healdsburg ISMND.doc 

reflected in Mitigation Measures TRANS-1, TRANS-2, and TRANS-3.  With implementation of the 
mitigation measures, impacts would be less than significant. 

e) Emergency Access 

Less than significant impact.  The proposed project would have two points of vehicular access, 
consistent with California Fire Code requirements.  Additionally, all access points and internal drive 
aisles would be subject to California Fire Code requirements, including provisions associated with 
minimum width and prohibition on parking (where necessary).  As such, adequate emergency access 
would be provided.  Impacts would be less than significant. 

f) Public Transit, Bicycle, or Pedestrian Facilities 

Less than significant impact.  Sonoma County Transit and Healdsburg Transit provide public transit 
service within the Healdsburg city limits.  There is an existing bus stop on Healdsburg Avenue within 
walking distance of the project site and, therefore, the proposed project would be accessible to 
public transit.   

All dwelling units would have garages and other interior spaces suitable for storing bicycles.  
Additionally, the internal streets within the proposed project would be suitable for travel by bicycle. 

The proposed project would provide an internal pedestrian network that would connect to existing 
sidewalks along Healdsburg Avenue, Monte Vista Avenue, and Ferrero Drive.   

As such, no adverse impacts on alternative transportation would occur.  Impacts would be less than 
significant. 

Mitigation Measures 

MM TRANS-1 Prior to issuance of the first building permit, the applicant shall prepare and submit 
a landscape plan to the City of Healdsburg for review and approval that 
demonstrate that plant materials and retaining walls at access points and street 
corners would provide clear sight lines.  The approved plan shall be incorporated 
into the project. 

MM TRANS-2 Prior to issuance of the first certificate of occupancy, the City of Healdsburg shall 
verify that (1) “No Parking” signs have been installed within 50 feet of either side of 
the project driveway on Ferrero Drive; and (2) the stop bar on Monte Vista Drive at 
Healdsburg Avenue be relocated to deter motorists from stopping in the crosswalk. 

MM TRANS-3 Prior to issuance of the first certificate of occupancy, the City of Healdsburg shall 
verify that the southerly curbs of Monte Vista Drive and Ferrero Drive near the 
intersection with Healdsburg Avenue have been painted red and the centerline on 
each roadway has been relocated to allow two vehicles to queue side-by-side on the 
westbound approach. 
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17. Utilities and Service Systems 
Would the project: 

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

    

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

    

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

    

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

    

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

    

f) Be served by a landfill with sufficient permitted 
capacity to accommodate the project’s solid 
waste disposal needs? 

    

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

    

 

Analysis 

a) Wastewater Treatment Requirements 

Less than significant impact.  Wastewater from the City of Healdsburg is treated at the Healdsburg 
Wastewater Treatment Plant.  The treatment plant has an average dry-weather flow of 1.5 million 
gallons per day (mgd).  Taking the highest dry weather flow between 2000 and 2008 (0.98 mgd) as 
the base year, the unused capacity available to accommodate development and growth under 
General Plan buildout is a minimum of 0.42 mgd.  The proposed project is estimated to generate 
11,773 gallons per day (0.012 mgd) of effluent on a daily basis and, therefore, its effluent could be 
accommodated within the available unused treatment capacity.  Impacts would be less than 
significant. 
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b) Construction or Expansion of Water or Wastewater Treatment Facilities 

Less than significant impact.  As discussed in impacts 13a and 13c, the proposed project could be 
readily served by the City’s existing wet utilities, with no construction of new or expansion of 
existing treatment facilities necessary.  Therefore, the proposed project would not require 
construction of new water or wastewater treatment facilities or expansion of existing facilities.  
Impacts would be less than significant. 

c) Construction or Expansion of Stormwater Drainage Facilities 

Less than significant impact.  The proposed project would install a private storm drain system that 
would collect runoff and discharge it to the offsite public system.  Where possible, runoff would be 
directed to landscaped areas for filtration and infiltration.  Bioretention beds within the front yards 
would provide stormwater treatment and reduce the amount of post-development stormwater 
runoff.  Disconnected roof drains, interceptor trees, and appropriately selected plants would also be 
incorporated into the design.  As such, runoff would be managed in a manner that would not 
contribute to downstream flooding.  Impacts would be less than significant. 

d) Water Supplies 

Less than significant impact.  The City of Healdsburg would serve the proposed project with potable 
water service, which it obtains from well fields located along the Russian River and Dry Creek.  The 
City has the rights to 3,376 acre-feet of water, with as much as 4,179 acre-feet available.  The City’s 
Urban Water Management Plan estimates residential demand at 127 gallons per day per resident.  
Using the proposed project’s resident population figure of 103, daily water use is estimated to be 
13,081 gallons per day or 14.6 acre-feet per year.  The City’s Urban Water Management Plan 
indicates that the City’s demand for water was 2,950 acre-feet, resulting in a surplus of 1,229 acre-
feet.  The proposed project’s annual demand of 14.6 acre-feet could be readily accommodated from 
the existing surplus and, thus, no additional water supplies would be needed.  Impacts would be less 
than significant. 

e) Wastewater Treatment Capacity 

Less than significant impact.  Using a standard assumption that wastewater represents 90 percent 
of domestic water use, the proposed project is estimated to generate 11,773 gallons of effluent on a 
daily basis.  As explained in impact 16a, the Healdsburg Wastewater Treatment Plant has adequate 
capacity to serve the proposed project.  Impacts would be less than significant. 

f) Solid Waste Disposal Capacity 

Less than significant impact.  Using a standard residential waste generation rate of 10 pounds of 
waste per unit per day, the proposed project would generate 400 pounds of solid waste daily (0.2 
tons) and 73 tons annually.  Solid waste from Healdsburg is currently transferred first to the North 
County Transfer Station and then transported to landfill sites located outside of Sonoma County 
where adequate capacity exists.  Landfills outside of Sonoma County include Redwood Sanitary 
Landfill near Novato, Potrero Hills Sanitary Landfill near Suisun City, and Altamont Landfill near 
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Livermore.  Collectively, these disposal facilities have more than 100 million cubic yards of remaining 
capacity.  Impacts would be less than significant. 

g) Solid Waste Statutes and Regulations  

Less than significant impact.  The proposed project would be served with curbside solid waste, 
recycling, and green waste collection service, which are standard services for residential uses in 
Healdsburg.  Given project characteristics, no further recycling or waste reduction requirements 
would be applicable to the proposed project.  Impacts would be less than significant. 

Mitigation Measures 

No mitigation is necessary. 
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18. Mandatory Findings of Significance 

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

    

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

    

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

    

 

Analysis 

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

Less than significant impact with mitigation incorporated.  The proposed project may result in 
several impacts associated with biological resources and cultural resources that would be significant 
if left unmitigated.  Mitigation Measures BIO-1, CUL-1, and CUL-2 would fully mitigate all potential 
impacts to levels of less than significant.  With the implementation of these mitigation measures, 
the proposed project would have less than significant impacts. 
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b) Does the project have impacts that are individually limited, but cumulatively considerable?  
(“Cumulatively considerable” means that the incremental effects of a project are 
considerable when viewed in connection with the effects of past projects, the effects of 
other current projects, and the effects of probable future projects)? 

Less than significant impact with mitigation incorporated.  All cumulative impacts related to air 
quality, noise, and traffic are either less than significant after mitigation or less than significant and 
do not require mitigation.  Mitigation Measures AQ-1, AQ-2, NOI-1, NOI-2, NOI-3, TRANS-1, TRANS-
2, and TRANS-3 would fully mitigate all potential impacts to levels of less than significant.  Given the 
size of the project and its impacts and mitigation measures, the incremental effects of this project 
are not considerable relative to the effects of past, current, and probably future projects.  As 
discussed previously, the project does not have a significant cumulative traffic impact.  Therefore, 
the proposed project would not result in cumulatively considerable impacts on these areas.  Impacts 
would be less than significant. 

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

Less than significant impact with mitigation incorporated.  All impacts identified in this IS/MND are 
either less than significant after mitigation or less than significant and do not require mitigation.  
Therefore, the proposed project would not result in environmental effects that cause substantial 
adverse effects on human beings either directly or indirectly.  Impacts would be less than significant. 

Mitigation Measures 

Implement Mitigation Measures AQ-1, AQ-2, BIO-1, CUL-1, CUL-2, NOI-1, NOI-2, NOI-3, TRANS-1, 
TRANS-2, and TRANS-3. 
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Appendix A: 
Air Quality Modeling Data 

 
 





Woodstoves - No woodstoves

Land Use - Based on site plan

N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Utility Company Pacific Gas & Electric Company

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029

Climate Zone 4 Operational Year 2015

72,000.00 114

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 75

Single Family Housing 40.00 Dwelling Unit 3.18

Northern Sonoma County APCD Air District, Annual

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

CalEEMod Version: CalEEMod.2013.2 Page 1 of 1 Date: 8/2/2013 2:53 PM

Midtowne Healsburg - Operation



0.8016 0.1082 0.3968 0.5049Total 4.5253 1.4606 9.4116 7.2800e-
003

0.4033 0.3983

0.0000 0.0000 0.0000Water 0.0000

0.0000 0.0000 0.0000Waste 0.0000

0.4207 0.1082 0.0159 0.1241Mobile 1.6451 1.3640 6.3596 6.8400e-
003

0.4033 0.0174

5.2600e-
003

5.2600e-
003

5.2600e-
003

Energy 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

0.3756 0.3756 0.37563.0243 2.0000e-
005

0.3756Area 2.8726 0.0316

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated Operational

0.8016 0.1082 0.3968 0.5049Total 4.5253 1.4606 9.4116 7.2800e-
003

0.4033 0.3983

0.0000 0.0000 0.0000Water 0.0000

0.0000 0.0000 0.0000Waste 0.0000

0.4207 0.1082 0.0159 0.1241Mobile 1.6451 1.3640 6.3596 6.8400e-
003

0.4033 0.0174

5.2600e-
003

5.2600e-
003

5.2600e-
003

Energy 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

0.3756 0.3756 0.37563.0243 2.0000e-
005

0.3756Area 2.8726 0.0316

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2.0 Emissions Summary



PM10 
Total

Exhaust 
PM10

Fugitive 
PM10

SO2CONOxROG

0.0037890.001110 0.000218 0.008263 0.000682

SBUS MH

0.414906 0.112684 0.159746 0.159581 0.078418 0.009804 0.022162 0.028637

HHD OBUS UBUS MCY

11 3

4.4 Fleet Mix
LDA LDT1 LDT2 MDV LHD1 LHD2 MHD

Diverted Pass-by

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60 86

H-W or C-
W

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

1,093,388 1,093,388

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Total 382.80 403.20 350.80

Annual VMT Annual VMT

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Land Use Weekday Saturday Sunday

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

0.4207 0.1082 0.0159 0.1241Unmitigated 1.6451 1.3640 6.3596 6.8400e-
003

0.4033 0.0174

0.4207 0.1082 0.0159 0.12416.3596 6.8400e-
003

0.4033 0.0174Mitigated 1.6451 1.3640

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000

CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NBio-CO2 Total CO2 CH4 N20Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2



5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

Total 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

0.0650 0.0277 4.2000e-
004

Single Family 
Housing

1.41132e+
006

7.6100e-
003

CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated
NaturalGas

Use
ROG NOx CO SO2 Fugitive 

PM10

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

Total 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

0.0650 0.0277 4.2000e-
004

Single Family 
Housing

1.41132e+
006

7.6100e-
003

CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

NOx CO SO2 Fugitive 
PM10

NaturalGas
Use

ROG

5.2 Energy by Land Use - NaturalGas
Unmitigated

5.2600e-
003

5.2600e-
003

5.2600e-
003

NaturalGas 
Unmitigated

7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

NaturalGas 
Mitigated

7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

0.0000 0.0000 0.0000Electricity 
Unmitigated

0.0000

0.0000 0.0000 0.00000.0000Electricity Mitigated

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy



0.3756 0.3756 0.3756Unmitigated 2.8726 0.0316 3.0243 2.0000e-
005

0.3756

0.3756 0.3756 0.37563.0243 2.0000e-
005

0.3756Mitigated 2.8726 0.0316

CH4 N2O CO2e

Category tons/yr MT/yr

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

6.0 Area Detail

6.1 Mitigation Measures Area
ROG NOx CO SO2 Fugitive 

PM10

Total

Single Family 
Housing

282918

Land Use kWh/yr MT/yr

Mitigated
Electricity 

Use
Total CO2 CH4 N2O CO2e

Total

Single Family 
Housing

282918

Land Use kWh/yr MT/yr

5.3 Energy by Land Use - Electricity
Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e



0.3756 0.3756 0.3756Total 2.8726 0.0316 3.0243 2.0000e-
005

0.3756

1.6200e-
003

1.6200e-
003

1.6200e-
003

Landscaping 9.6800e-
003

3.5600e-
003

0.3026 2.0000e-
005

1.6200e-
003

0.3740 0.3740 0.3740Hearth 2.4691 0.0280 2.7217 0.0000 0.3740

0.0000 0.0000 0.0000Consumer 
Products

0.2812 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.1126

N2O CO2e

SubCategory tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated

0.3756 0.3756 0.3756Total 2.8726 0.0316 3.0243 2.0000e-
005

0.3756

1.6200e-
003

1.6200e-
003

1.6200e-
003

Landscaping 9.6800e-
003

3.5600e-
003

0.3026 2.0000e-
005

1.6200e-
003

0.3740 0.3740 0.3740Hearth 2.4691 0.0280 2.7217 0.0000 0.3740

0.0000 0.0000 0.0000Consumer 
Products

0.2812 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.1126

N2O CO2e

SubCategory tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

6.2 Area by SubCategory
Unmitigated



Total

Single Family 
Housing

2.60616 / 
1.64301

Land Use Mgal MT/yr

Mitigated
Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Total

Single Family 
Housing

2.60616 / 
1.64301

Land Use Mgal MT/yr

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Unmitigated

Mitigated

N2O CO2e

Category MT/yr

Total CO2 CH4

7.0 Water Detail

7.1 Mitigation Measures Water



Total

Single Family 
Housing

47.88

Land Use tons MT/yr

Mitigated
Waste 

Disposed
Total CO2 CH4 N2O CO2e

Total

Single Family 
Housing

47.88

CH4 N2O CO2e

Land Use tons MT/yr

Waste 
Disposed

Total CO2

8.2 Waste by Land Use
Unmitigated

 Mitigated

MT/yr

 Unmitigated

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year
Total CO2 CH4 N2O CO2e



Woodstoves - No woodstoves

Land Use - Based on site plan

N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Utility Company Pacific Gas & Electric Company

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029

Climate Zone 4 Operational Year 2015

72,000.00 114

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 75

Single Family Housing 40.00 Dwelling Unit 3.18

Northern Sonoma County APCD Air District, Summer

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

CalEEMod Version: CalEEMod.2013.2 Page 1 of 1 Date: 8/2/2013 3:02 PM

Midtowne Healsburg - Operation



11.7219 0.6551 9.2609 9.9160Total 71.3413 8.6418 105.1664 0.0433 2.4523 9.2696

2.5530 0.6551 0.0923 0.7474Mobile 8.8124 7.5626 35.2697 0.0409 2.4523 0.1007

0.0288 0.0288 0.0288Energy 0.0417 0.3563 0.1516 2.2700e-
003

0.0288

9.1401 9.1397 9.139769.7451 1.7000e-
004

9.1401Area 62.4872 0.7229

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated Operational

11.7219 0.6551 9.2609 9.9160Total 71.3413 8.6418 105.1664 0.0433 2.4523 9.2696

2.5530 0.6551 0.0923 0.7474Mobile 8.8124 7.5626 35.2697 0.0409 2.4523 0.1007

0.0288 0.0288 0.0288Energy 0.0417 0.3563 0.1516 2.2700e-
003

0.0288

9.1401 9.1397 9.139769.7451 1.7000e-
004

9.1401Area 62.4872 0.7229

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2.0 Emissions Summary



1,093,388 1,093,388Total 382.80 403.20 350.80

Annual VMT Annual VMT

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Land Use Weekday Saturday Sunday

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

2.5530 0.6551 0.0923 0.7474Unmitigated 8.8124 7.5626 35.2697 0.0409 2.4523 0.1007

2.5530 0.6551 0.0923 0.747435.2697 0.0409 2.4523 0.1007Mitigated 8.8124 7.5626

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000

CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NBio-CO2 Total CO2 CH4 N20Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total



0.0288 0.0288 0.0288NaturalGas 
Unmitigated

0.0417 0.3563 0.1516 2.2700e-
003

0.0288

0.0288 0.0288 0.02880.1516 2.2700e-
003

0.0288NaturalGas 
Mitigated

0.0417 0.3563

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

0.003789

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

0.001110 0.000218 0.008263 0.000682

SBUS MH

0.414906 0.112684 0.159746 0.159581 0.078418 0.009804 0.022162 0.028637

HHD OBUS UBUS MCY

11 3

4.4 Fleet Mix
LDA LDT1 LDT2 MDV LHD1 LHD2 MHD

Diverted Pass-by

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60 86

H-W or C-
W

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

4.3 Trip Type Information
Miles Trip % Trip Purpose %



9.1401 9.1397 9.1397Unmitigated 62.4872 0.7229 69.7451 1.7000e-
004

9.1401

9.1401 9.1397 9.139769.7451 1.7000e-
004

9.1401Mitigated 62.4872 0.7229

CH4 N2O CO2e

Category lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

6.0 Area Detail

6.1 Mitigation Measures Area
ROG NOx CO SO2 Fugitive 

PM10

0.0288 0.02880.0288 0.0288Total 0.0417 0.3563 0.1516 2.2700e-
003

0.02880.0288 0.0288 0.02880.3563 0.1516 2.2700e-
003

Single Family 
Housing

3.86663 0.0417

CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated
NaturalGas

Use
ROG NOx CO SO2 Fugitive 

PM10

0.0288 0.02880.0288 0.0288Total 0.0417 0.3563 0.1516 2.2700e-
003

0.02880.0288 0.0288 0.02880.3563 0.1516 2.2700e-
003

Single Family 
Housing

3866.63 0.0417

CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

NOx CO SO2 Fugitive 
PM10

NaturalGas
Use

ROG

5.2 Energy by Land Use - NaturalGas
Unmitigated



9.1401 9.1397 9.1397Total 62.4872 0.7229 69.7451 1.7000e-
004

9.1401

0.0180 0.0180 0.0180Landscaping 0.1076 0.0396 3.3619 1.7000e-
004

0.0180

9.1221 9.1217 9.1217Hearth 60.2217 0.6833 66.3832 0.0000 9.1221

0.0000 0.0000 0.0000Consumer 
Products

1.5408 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.6172

N2O CO2e

SubCategory lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated

9.1401 9.1397 9.1397Total 62.4872 0.7229 69.7451 1.7000e-
004

9.1401

0.0180 0.0180 0.0180Landscaping 0.1076 0.0396 3.3619 1.7000e-
004

0.0180

9.1221 9.1217 9.1217Hearth 60.2217 0.6833 66.3832 0.0000 9.1221

0.0000 0.0000 0.0000Consumer 
Products

1.5408 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.6172

N2O CO2e

SubCategory lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

6.2 Area by SubCategory
Unmitigated



Woodstoves - No woodstoves

Land Use - Based on site plan

N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Utility Company Pacific Gas & Electric Company

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029

Climate Zone 4 Operational Year 2015

72,000.00 114

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 75

Single Family Housing 40.00 Dwelling Unit 3.18

Northern Sonoma County APCD Air District, Winter

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

CalEEMod Version: CalEEMod.2013.2 Page 1 of 1 Date: 8/2/2013 3:04 PM

Midtowne Healsburg - Operation



0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000

CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NBio-CO2 Total CO2 CH4 N20Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.00002015 0.0000 0.0000

N2O CO2e

Year lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated Construction

0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.00002015 0.0000 0.0000

CH4 N2O CO2e

Year lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10



11.7227 0.6551 9.2617 9.9168Total 73.3185 9.5584 109.8042 0.0417 2.4523 9.2704

2.5539 0.6551 0.0931 0.7482Mobile 10.7897 8.4792 39.9075 0.0393 2.4523 0.1016

0.0288 0.0288 0.0288Energy 0.0417 0.3563 0.1516 2.2700e-
003

0.0288

9.1401 9.1397 9.139769.7451 1.7000e-
004

9.1401Area 62.4872 0.7229

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated Operational

11.7227 0.6551 9.2617 9.9168Total 73.3185 9.5584 109.8042 0.0417 2.4523 9.2704

2.5539 0.6551 0.0931 0.7482Mobile 10.7897 8.4792 39.9075 0.0393 2.4523 0.1016

0.0288 0.0288 0.0288Energy 0.0417 0.3563 0.1516 2.2700e-
003

0.0288

9.1401 9.1397 9.139769.7451 1.7000e-
004

9.1401Area 62.4872 0.7229

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0037890.001110 0.000218 0.008263 0.000682

SBUS MH

0.414906 0.112684 0.159746 0.159581 0.078418 0.009804 0.022162 0.028637

HHD OBUS UBUS MCY

11 3

4.4 Fleet Mix
LDA LDT1 LDT2 MDV LHD1 LHD2 MHD

Diverted Pass-by

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60 86

H-W or C-
W

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

1,093,388 1,093,388

4.3 Trip Type Information
Miles Trip % Trip Purpose %

Total 382.80 403.20 350.80

Annual VMT Annual VMT

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Land Use Weekday Saturday Sunday

4.2 Trip Summary Information
Average Daily Trip Rate Unmitigated Mitigated

2.5539 0.6551 0.0931 0.7482Unmitigated 10.7897 8.4792 39.9075 0.0393 2.4523 0.1016

2.5539 0.6551 0.0931 0.748239.9075 0.0393 2.4523 0.1016Mitigated 10.7897 8.4792

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000

CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NBio-CO2 Total CO2 CH4 N20Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total



0.0288 0.02880.0288 0.0288Total 0.0417 0.3563 0.1516 2.2700e-
003

0.02880.0288 0.0288 0.02880.3563 0.1516 2.2700e-
003

Single Family 
Housing

3.86663 0.0417

CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated
NaturalGas

Use
ROG NOx CO SO2 Fugitive 

PM10

0.0288 0.02880.0288 0.0288Total 0.0417 0.3563 0.1516 2.2700e-
003

0.02880.0288 0.0288 0.02880.3563 0.1516 2.2700e-
003

Single Family 
Housing

3866.63 0.0417

CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

NOx CO SO2 Fugitive 
PM10

NaturalGas
Use

ROG

5.2 Energy by Land Use - NaturalGas
Unmitigated

0.0288 0.0288 0.0288NaturalGas 
Unmitigated

0.0417 0.3563 0.1516 2.2700e-
003

0.0288

0.0288 0.0288 0.02880.1516 2.2700e-
003

0.0288NaturalGas 
Mitigated

0.0417 0.3563

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy



9.14011.7000e-
004

69.74510.722962.4872Unmitigated

9.1401 9.1397 9.1397Total 62.4872 0.7229 69.7451 1.7000e-
004

9.1401

0.0180 0.0180 0.0180Landscaping 0.1076 0.0396 3.3619 1.7000e-
004

0.0180

9.1221 9.1217 9.1217Hearth 60.2217 0.6833 66.3832 0.0000 9.1221

0.0000 0.0000 0.0000Consumer 
Products

1.5408 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.6172

N2O CO2e

SubCategory lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

6.2 Area by SubCategory
Unmitigated

9.1401 9.1397 9.1397

9.1401 9.1397 9.139769.7451 1.7000e-
004

9.1401Mitigated 62.4872 0.7229

CH4 N2O CO2e

Category lb/day lb/day

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

6.0 Area Detail
6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10



9.1401 9.1397 9.1397Total 62.4872 0.7229 69.7451 1.7000e-
004

9.1401

0.0180 0.0180 0.0180Landscaping 0.1076 0.0396 3.3619 1.7000e-
004

0.0180

9.1221 9.1217 9.1217Hearth 60.2217 0.6833 66.3832 0.0000 9.1221

0.0000 0.0000 0.0000Consumer 
Products

1.5408 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.6172

N2O CO2e

SubCategory lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated



Woodstoves - Mitigation Measure...Emission rate from catalytic woodstoves will represent certified devices installed in wood fireplaces.

Land Use - Based on site plan

N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Utility Company Pacific Gas & Electric Company

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029

Climate Zone 4 Operational Year 2015

72,000.00 114

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 75

Single Family Housing 40.00 Dwelling Unit 3.18

Northern Sonoma County APCD Air District, Annual

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

CalEEMod Version: CalEEMod.2013.2 Page 1 of 1 Date: 8/12/2013 4:43 PM

Midtowne Healsburg - Operation



1.0435 0.1082 0.6387 0.7469Total 2.5091 1.4930 9.8419 0.0194 0.4033 0.6402

0.0000 0.0000 0.0000Water 0.0000

0.0000 0.0000 0.0000Waste 0.0000

0.4207 0.1082 0.0159 0.1241Mobile 1.6451 1.3640 6.3596 6.8400e-
003

0.4033 0.0174

5.2600e-
003

5.2600e-
003

5.2600e-
003

Energy 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

0.6175 0.6175 0.61753.4546 0.0121 0.6175Area 0.8564 0.0640

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated Operational

1.0435 0.1082 0.6387 0.7469Total 2.5091 1.4930 9.8419 0.0194 0.4033 0.6402

0.0000 0.0000 0.0000Water 0.0000

0.0000 0.0000 0.0000Waste 0.0000

0.4207 0.1082 0.0159 0.1241Mobile 1.6451 1.3640 6.3596 6.8400e-
003

0.4033 0.0174

5.2600e-
003

5.2600e-
003

5.2600e-
003

Energy 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

0.6175 0.6175 0.61753.4546 0.0121 0.6175Area 0.8564 0.0640

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total

2.2 Overall Operational
Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

2.0 Emissions Summary



0.0037890.001110 0.000218 0.008263 0.000682

SBUS MH

0.414906 0.112684 0.159746 0.159581 0.078418 0.009804 0.022162 0.028637

HHD OBUS UBUS MCY

11 3

4.4 Fleet Mix
LDA LDT1 LDT2 MDV LHD1 LHD2 MHD

Diverted Pass-by

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60 86

H-W or C-
W

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

1,093,388 1,093,388

4.3 Trip Type Information
Miles Trip % Trip Purpose %

Total 382.80 403.20 350.80

Annual VMT Annual VMT

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Land Use Weekday Saturday Sunday

4.2 Trip Summary Information
Average Daily Trip Rate Unmitigated Mitigated

0.4207 0.1082 0.0159 0.1241Unmitigated 1.6451 1.3640 6.3596 6.8400e-
003

0.4033 0.0174

0.4207 0.1082 0.0159 0.12416.3596 6.8400e-
003

0.4033 0.0174Mitigated 1.6451 1.3640

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000

CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NBio-CO2 Total CO2 CH4 N20Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total



5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

Total 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

0.0650 0.0277 4.2000e-
004

Single Family 
Housing

1.41132e+
006

7.6100e-
003

CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated
NaturalGas

Use
ROG NOx CO SO2 Fugitive 

PM10

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

Total 7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

0.0650 0.0277 4.2000e-
004

Single Family 
Housing

1.41132e+
006

7.6100e-
003

CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 Total Fugitive 
PM2.5

Exhaust 
PM2.5

NOx CO SO2 Fugitive 
PM10

NaturalGas
Use

ROG

5.2 Energy by Land Use - NaturalGas
Unmitigated

5.2600e-
003

5.2600e-
003

5.2600e-
003

NaturalGas 
Unmitigated

7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

5.2600e-
003

5.2600e-
003

5.2600e-
003

NaturalGas 
Mitigated

7.6100e-
003

0.0650 0.0277 4.2000e-
004

5.2600e-
003

0.0000 0.0000 0.0000Electricity 
Unmitigated

0.0000

0.0000 0.0000 0.00000.0000Electricity Mitigated

N2O CO2e

Category tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

5.0 Energy Detail
Historical Energy Use: N
5.1 Mitigation Measures Energy



0.6175 0.6175 0.6175Unmitigated 0.8564 0.0640 3.4546 0.0121 0.6175

0.6175 0.6175 0.61753.4546 0.0121 0.6175Mitigated 0.8564 0.0640

CH4 N2O CO2e

Category tons/yr MT/yr

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

6.0 Area Detail

6.1 Mitigation Measures Area
ROG NOx CO SO2 Fugitive 

PM10

Total

Single Family 
Housing

282918

Land Use kWh/yr MT/yr

Mitigated
Electricity 

Use
Total CO2 CH4 N2O CO2e

Total

Single Family 
Housing

282918

Land Use kWh/yr MT/yr

5.3 Energy by Land Use - Electricity
Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e



0.6175 0.6175 0.6175Total 0.8564 0.0639 3.4546 0.0121 0.6175

1.6200e-
003

1.6200e-
003

1.6200e-
003

Landscaping 9.6800e-
003

3.5600e-
003

0.3026 2.0000e-
005

1.6200e-
003

0.6159 0.6159 0.6159Hearth 0.4529 0.0604 3.1520 0.0121 0.6159

0.0000 0.0000 0.0000Consumer 
Products

0.2812 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.1126

N2O CO2e

SubCategory tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

Mitigated

0.6175 0.6175 0.6175Total 0.8564 0.0639 3.4546 0.0121 0.6175

1.6200e-
003

1.6200e-
003

1.6200e-
003

Landscaping 9.6800e-
003

3.5600e-
003

0.3026 2.0000e-
005

1.6200e-
003

0.6159 0.6159 0.6159Hearth 0.4529 0.0604 3.1520 0.0121 0.6159

0.0000 0.0000 0.0000Consumer 
Products

0.2812 0.0000

0.0000 0.0000 0.00000.0000Architectural 
Coating

0.1126

N2O CO2e

SubCategory tons/yr MT/yr

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 TotalCO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx

6.2 Area by SubCategory
Unmitigated



Total

Single Family 
Housing

2.60616 / 
1.64301

Land Use Mgal MT/yr

Mitigated
Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Total

Single Family 
Housing

2.60616 / 
1.64301

Land Use Mgal MT/yr

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Unmitigated

Mitigated

N2O CO2e

Category MT/yr

Total CO2 CH4

7.0 Water Detail

7.1 Mitigation Measures Water



Total

Single Family 
Housing

47.88

Land Use tons MT/yr

Mitigated
Waste 

Disposed
Total CO2 CH4 N2O CO2e

Total

Single Family 
Housing

47.88

CH4 N2O CO2e

Land Use tons MT/yr

Waste 
Disposed

Total CO2

8.2 Waste by Land Use
Unmitigated

 Mitigated

MT/yr

 Unmitigated

8.0 Waste Detail

8.1 Mitigation Measures Waste
Category/Year

Total CO2 CH4 N2O CO2e



Woodstoves - Mitigation Measure...Emission rate from catalytic woodstoves will represent certified devices installed in wood fireplaces.

Land Use - Based on site plan

N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Utility Company Pacific Gas & Electric Company

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029

Climate Zone 4 Operational Year 2015

72,000.00 114

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 75

Single Family Housing 40.00 Dwelling Unit 3.18

Northern Sonoma County APCD Air District, Summer

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

CalEEMod Version: CalEEMod.2013.2 Page 1 of 1 Date: 8/12/2013 4:45 PM

Midtowne Healsburg - Operation



17.6222 0.6551 15.1615 15.8166Total 22.1655 9.4313 115.6624 0.3379 2.4523 15.1699

2.5530 0.6551 0.0923 0.7474Mobile 8.8124 7.5626 35.2697 0.0409 2.4523 0.1007

0.0288 0.0288 0.0288Energy 0.0417 0.3563 0.1516 2.2700e-
003

0.0288

15.0404 15.0404 15.040480.2411 0.2947 15.0404Area 13.3114 1.5124

N2O CO2e

Category lb/day lb/day

Bio- CO2 NBio- CO2 Total CO2 CH4PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

CO SO2 Fugitive 
PM10

Exhaust 
PM10

ROG NOx
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Woodstoves - Mitigation Measure...Emission rate from catalytic woodstoves will represent certified devices installed in wood fireplaces.

Land Use - Based on site plan

N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Utility Company Pacific Gas & Electric Company

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029

Climate Zone 4 Operational Year 2015

72,000.00 114

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days) 75

Single Family Housing 40.00 Dwelling Unit 3.18

Northern Sonoma County APCD Air District, Winter

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

CalEEMod Version: CalEEMod.2013.2 Page 1 of 1 Date: 8/12/2013 4:47 PM

Midtowne Healsburg - Operation
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H-W or C-W H-S or C-C H-O or C-NW PrimaryLand Use H-W or C-W H-S or C-C H-O or C-NW

1,093,388 1,093,388

4.3 Trip Type Information
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1.0(INTRODUCTION(

$

This$report$presents$the$results$of$a$biological$constraints$analysis$conducted$for$a$

mostly$undeveloped$property$located$east$of$Healdsburg$Avenue$and$north$of$Ferrero$

Avenue$in$Healdsburg,$Sonoma$County,$California$(Figure$1).$$The$project$site$is$

somewhat$rectangular$in$shape$and$covers$approximately$3.2$acres$and$slopes$from$the$

eastern$boundary$towards$Healdsburg$Avenue$to$the$west.$The$project$site$is$proposed$

to$be$developed$for$a$35H40$lot$infill$subdivision.$

$

The$purpose$of$the$biological$constraints$analysis$is$to$identify$specialHstatus$plant$and$

wildlife$species$and$sensitive$habitats$(including$wetlands$and$creeks)$that$have$the$

potential$to$occur$on$or$in$the$vicinity$of$the$site$and$to$determine$if$the$proposed$

project$would$affect$these$resources.$$Based$on$information$and$data$collected$for$the$

analysis,$appropriate$mitigation$measures$designed$to$minimize$and/or$avoid$potential$

biological$resource$impacts$resulting$from$the$project$are$also$provided.$$

$

2.0(SITE(DESCRIPTION(
$

The$project$site$is$somewhat$rectangular$in$shape$with$elevations$ranging$from$about$

140$feet$mean$sea$level$on$the$eastern$boundary$to$about$125$mean$sea$level$towards$

Healdsburg$Avenue.$$Monte$Vista$Avenue$borders$the$property$to$the$north.$$At$the$

time$of$survey$on$May$16,$2013$the$project$site$had$been$mowed.$$The$site$is$primarily$

occupied$by$nonHnative$grassland$with$a$few$trees;$one$black$oak$grows$on$the$south$

east$corner$of$the$property,$an$olive$tree$in$the$southern$third$of$the$property.$$A$

smaller$residence$and$driveway$from$Monte$Vista$is$located$on$the$northeastern$portion$

of$the$site$with$a$few$mature$trees$growing$in$the$vicinity$of$the$house.$$A$drainage$ditch$

measuring$about$2$feet$wide$runs$across$the$northwestern$portion$of$the$site$and$

appears$to$be$manHmade.$$No$vegetation$was$observed$in$the$ditch$at$the$time$of$survey$

and$it$appears$to$be$a$ditch$created$in$uplands.$



DRAFT 5/24/13 

 Page 4 

$

$



DRAFT 5/24/13 

 Page 5 

$

3.0(WETLANDS(ASSESSMENT(

3.1$Corps$of$Engineers$Jurisdictional$Criteria$Review$
$

Unless$exempt$from$regulation,$all$proposed$discharges$of$dredged$or$fill$material$into$

waters$of$the$United$States$require$U.S.$Army$Corps$of$Engineers$(Corps)$authorization$

under$Section$404$of$the$Clean$Water$Act$(33$U.S.C.$1344)$and$Clean$Water$Act$Section$

401$authorization$from$the$Regional$Water$Quality$Control$Board$(RWQCB).$$Waters$of$

the$United$States$generally$include$tidal$waters,$lakes,$ponds,$rivers,$streams$(including$

intermittent$streams),$wetlands$(excluding$isolated$wetlands$for$the$Corps),$and$farmed$

wetlands.$$

$

The$Corps$identifies$wetlands$using$a$"multiHparameter$approach"$which$requires$

positive$wetland$indicators$in$three$distinct$environmental$categories:$hydrology,$soils,$

and$vegetation.$$The$Interim'Regional'Supplement'to'the'Corps'of'Engineers'Wetland'
Delineation'Manual:'Arid'West,$which$was$released$in$early$2007$and$revised$in$2008$
(version$2.0),$is$utilized$when$conducting$jurisdictional$wetland$determinations$in$areas$

identified$within$the$boundaries$of$the$Arid$West$(U.S.$Army$Corps$of$Engineers,$2008).$$

The$project$site$falls$within$the$Arid$West$region$and$so$wetlands$identified$on$the$site$

were$delineated$using$that$guidance.$

$

3.1.1(Potential(Wetlands(

$

Section$328.3$of$the$Federal$Code$of$Regulations$defines$wetlands$as:$

$

"Those'areas'that'are'inundated'or'saturated'by'surface'or'ground'water'at'a'frequency'
and'duration'sufficient'to'support,'and'that'under'normal'circumstances'do'support,'a'
prevalence'of'vegetation'typically'adapted'for'life'in'saturated'soil'conditions.'Wetlands'
generally'include'swamps,'marshes,'bogs,'and'similar'areas."$
$ $ $ $ $ EPA,$40$CFR$230.3$and$CE,$33$CFR$328.3$(b)$

$

The$three$parameters$used$to$delineate$wetlands$are$the$presence$of$hydrophytic$

vegetation,$wetland$hydrology,$and$hydric$soils.$According$to$the$Corps$Manual,$for$

areas$not$considered$“problem$areas”$or$“atypical$situations”:$

$

"....[E]vidence'of'a'minimum'of'one'positive'wetland'indicator'from'each'parameter'
(hydrology,'soil,'and'vegetation)'must'be'found'in'order'to'make'a'positive'wetland'
delineation."$
$

$

$



DRAFT 5/24/13 

 Page 6 

Vegetation$

$

Plant$species$identified$are$assigned$a$wetland$status$according$to$the$U.S.$Fish$and$

Wildlife$Service$list$of$plant$species$that$occur$in$wetlands$(Reed$1988).$This$wetland$

classification$system$is$based$on$the$expected$frequency$of$occurrence$in$wetlands$as$

follows:$

$

OBL$ $ Always$found$in$wetlands$ $ >99%$frequency$

FACW$ $ Usually$found$in$wetlands$ $ 67H99%$

FAC$ $ Equal$in$wetland$or$nonHwetlands$ 34H66%$

FACU$ $ Usually$found$in$nonHwetlands$ 1H33%$

UPL/NL$ Upland/Not$listed$(upland)$ $ <1%$

$

The$Corps$Manual$and$Supplements$require$that$a$threeHstep$process$be$conducted$to$

determine$if$hydrophytic$vegetation$is$present.$The$first$step$is$the$Dominance$Test$

(Indicator$1);$the$second$is$the$Prevalence$Index$(Indicator$2);$the$third$is$Morphological$

Adaptations$(Indicator$3).$The$Dominance$Test$requires$the$delineator$to$apply$the$

“50/20$rule”.$The$dominant$species$are$chosen$independently$from$each$stratum$of$the$

community.$In$general,$dominant$species$are$determined$for$each$vegetation$stratum$

from$a$sampling$plot$of$an$appropriate$size$surrounding$the$sample$point.$Dominants$

are$defined$as$the$most$abundant$species$that$individually$or$collectively$account$for$

more$than$50$percent$of$the$total$vegetative$cover$in$the$stratum,$plus$any$other$

species$that,$by$itself,$accounts$for$at$least$20$percent$of$the$total$cover.$If$greater$than$

50$percent$of$the$dominant$species$has$an$OBL,$FACW,$or$FAC$status,$the$sample$point$

meets$the$hydrophytic$vegetation$criterion.$$

$

If$the$sample$point$fails$the$50/20$rule$and$both$hydric$soils$and$wetland$hydrology$are$

not$present,$then$the$sample$point$does$not$meet$the$hydrophytic$vegetation$criterion,$

unless$the$site$is$a$problematic$wetland$situation.$However,$if$the$sample$point$fails$

Indicator$1,$but$hydric$soils$and$wetland$hydrology$are$both$present,$the$delineator$

must$apply$the$Indicator$2,$Prevalence$Index.$The$Indicator$3,$Morphological$

Adaptations,$is$rarely$used$in$this$region.$

$

Hydrology$

$

The$Corps$jurisdictional$wetland$hydrology$criterion$is$satisfied$if$an$area$is$inundated$or$

saturated$for$a$period$sufficient$to$create$anoxic$soil$conditions$during$the$growing$

season$(a$minimum$of$14$consecutive$days).$Evidence$of$wetland$hydrology$can$include$

primary$indicators,$such$as$visible$inundation$or$saturation$or$oxidized$root$channels,$or$

secondary$indicators$such$as$the$FACHneutral$test$or$the$presence$of$a$shallow$aquitard.$

Only$one$primary$indicator$is$required$to$meet$the$wetland$hydrology$criterion;$

however,$if$secondary$indicators$are$used,$at$least$two$secondary$indicators$must$be$

present$to$conclude$that$an$area$has$wetland$hydrology.$$$

$
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$

$

Soils$

$

The$Natural$Resource$Conservation$Service$(NRCS)$defines$a$hydric$soil$as$follows:$$

$

“A'hydric'soil'is'a'soil'that'formed'under'conditions'of'saturation,'flooding,'or'ponding'
long'enough'during'the'growing'season'to'develop'anaerobic'conditions'in'the'upper'
part.”'$$Federal$Register$July$13,$1994,$U.S.$Department$of$Agriculture,$NRCS$

$

Soils$formed$over$long$periods$under$wetland$(anaerobic)$conditions$often$possess$

characteristics$that$indicate$they$meet$the$definition$of$hydric$soils.$The$supplement$

provides$a$list$of$the$hydric$soil$indicators$that$are$known$to$occur$in$region.$Soil$

samples$were$collected$and$described$according$to$the$methods$provided$in$the$

supplements.$Soil$chroma$and$values$were$determined$using$a$Munsell$soil$color$chart$

(Kollmorgen$1975).$If$any$of$the$soil$samples$met$one$or$more$of$the$hydric$soil$

indicators$described$in$the$supplement$hydric$soils$were$determined$to$be$present.$$$

$

3.1.2(Waters(of(the(U.S.((Other(Waters)(

$

“Other$waters”$or$“Waters$of$the$United$States”$(WUS)$other$than$wetlands$are$also$

potentially$subject$to$Corps$jurisdiction.$WUS$subject$to$Corps$jurisdiction$include$

ponds,$lakes,$rivers,$streams$(including$ephemeral$and$intermittent$streams),$and$all$

areas$below$the$High$Tide$Line$(HTL)$subject$to$tidal$influence.$Jurisdiction$in$nonHtidal$

areas$extends$to$the$ordinary$high$water$mark$(OHWM)$defined$as:$$$

$

“...that'line'on'the'shore'established'by'the'fluctuations'of'water'and'indicated'by'
physical'characteristics'such'as'clear,'natural'line'impresses'on'the'bank,'shelving,'
changes'in'the'characteristics'of'the'soil,'destruction'of'terrestrial'vegetation,'the'
presence'of'litter'and'debris,'or'other'appropriate'means'that'consider'the'
characteristics'of'the'surrounding'areas.”$
$ $ $ $ Federal$Register$Vol.$51,$No.$219,$Part$328.3$(e).$November$13,$1986$

3.2$North$Coast$Regional$Water$Quality$Control$Board$
(
The$Regional$Water$Quality$Control$Board$regulates$waters$of$the$State$pursuant$to$

Sections$13260(a)(1)$and$13050(e)$of$the$State$Water$Code,$and$the$Porter$Cologne$Act.$

In$addition,$anyone$proposing$to$conduct$a$project$that$requires$a$federal$permit$or$

involves$dredge$or$fill$activities$that$may$result$in$a$discharge$to$U.S.$surface$waters$

and/or$"Waters$of$the$State"$are$required$to$obtain$a$Clean$Water$Act$(CWA)$Section$

401$Water$Quality$Certification$and/or$Waste$Discharge$Requirements$(Dredge/Fill$

Projects)$from$the$Regional$Water$Quality$Control$Board,$verifying$that$the$project$

activities$will$comply$with$state$water$quality$standards.$The$most$common$federal$
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permit$for$dredge$and$fill$activities$is$a$CWA$Section$404$permit$issued$by$the$Corps$of$

Engineers$(North$Coast$Regional$Water$Quality$Control$Board,$2007).$In$general,$the$

RWQCB$employs$similar$wetland$delineation$techniques$for$identifying$wetland$areas$

potentially$subject$to$its$regulation.$

$

Section$401$of$the$CWA$grants$each$state$the$right$to$ensure$that$the$State's$interests$

are$protected$on$any$federally$permitted$activity$occurring$in$or$adjacent$to$Waters$of$

the$State.$In$California,$the$Regional$Water$Quality$Control$Boards$(Regional$Board)$are$

the$agency$mandated$to$ensure$protection$of$the$State's$waters.$So$if$a$proposed$

project$requires$a$U.S.$Army$Corps$of$Engineers$CWA$Section$404$permit,$falls$under$

other$federal$jurisdiction,$and$has$the$potential$to$impact$Waters$of$the$State,$the$

Regional$Water$Quality$Control$Board$will$regulate$the$project$and$associated$activities$

through$a$Water$Quality$Certification$determination$(Section$401)$(North$Coast$Regional$

Water$Quality$Control$Board,$2007).$$

$

However,$if$a$proposed$project$does$not$require$a$federal$permit,$but$does$involve$

dredge$or$fill$activities$that$may$result$in$a$fill$discharge$to$"Waters$of$the$State",$the$

Regional$Board$has$the$option$to$regulate$the$project$under$it's$state$authority$(PorterH

Cologne)$in$the$form$of$Waste$Discharge$Requirements$or$Waiver$of$Waste$Discharge$

Requirements$(North$Coast$Regional$Water$Quality$Control$Board,$2007).$Waters$of$the$

State$include$isolated$wetlands,$which$are$not$regulated$by$the$Corps.$

3.4$Background$review$
$

Prior$to$conducting$the$onHsite$wetlands$assessment$within$the$study$area,$various$

background$materials$relating$to$the$site$were$reviewed.$$These$include$aerials$from$

Google$earth$and$the$Healdsburg$USGS$7.5$minute$quadrangle.$$

$

Additionally,$the$Soil$Survey$of$Sonoma$County$(U.S.D.A.$1990)$was$reviewed$to$

determine$if$any$of$the$soils$on$the$project$site$are$mapped$as$hydric$soils.$The$presence$

of$a$hydric$soilHmapping$unit$on$a$project$site$suggests$the$presence$of$potential$

wetland$habitats$and$therefore$is$another$tool$used$in$wetland$identification.$$

$

The$soil$unit$mapped$on$the$project$site$is$listed$as:$

$

• PeC$–$Pleasanton$Loam,$0$to$2$percent$slopes$

$

Pleasanton$loam$is$not$listed$as$a$hydric$soil$on$either$the$county$or$national$hydric$soil$

lists.$
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$

3.5$Wetland$Assessment$and$Results$
$

On$May$16,$2013,$a$jurisdictional$wetlands$delineation$was$conducted$on$the$project$

site$utilizing$the$methods$and$procedures$prescribed$in$the$Arid$West$supplement.$$$

The$project$site$was$walked$to$identify$and$map$potential$jurisdictional$wetland$features$

within$the$study$area.$$No$potential$wetlands$were$identified.$

$

A$drainage$ditch$measuring$about$2$feet$wide$runs$across$the$northwestern$portion$of$

the$site$and$appears$to$be$manHmade.$$No$vegetation$was$observed$in$the$ditch$at$the$

time$of$survey$and$it$appears$to$be$a$ditch$created$in$uplands.$

4.0(SpecialTstatus(Species(

$

The$California$Department$of$Fish$and$Wildlife’s$Natural$Diversity$Database$(CNDDB)$

was$reviewed$(Healdsburg$and$surrounding$quadrangles)$to$identify$specialHstatus$

species$potentially$occurring$on$or$in$the$vicinity$of$the$project$site.$$Discussion$of$the$

regulatory$definition$of$specialHstatus$species$and$results$of$the$CNDDB$review$are$

provided$below.$

4.1$Regulatory$framework$
$

SpecialHstatus$plants$and$animals$are$legally$protected$under$the$State$and$Federal$

Endangered$Species$Acts$or$other$regulations,$and$species$that$are$considered$rare$by$

the$scientific$community.$Special$status$species$include$those$plants$and$wildlife$species$

that$have$been$formally$listed,$are$proposed$as$endangered$or$threatened,$or$are$

candidates$for$such$listing$under$the$federal$Endangered$Species$Act$(ESA)$or$California$

Endangered$Species$Act$(CESA).$$These$acts$afford$protection$to$both$listed$and$

proposed$species.$$In$addition,$California$Department$of$Fish$and$Game$(CDFW)$Species$

of$Special$Concern,$which$are$species$that$face$extirpation$in$California$if$current$

population$and$habitat$trends$continue,$U.S.$Fish$and$Wildlife$Service$(USFWS)$Birds$of$

Conservation$Concern,$and$CDFW$special$status$invertebrates$are$all$considered$special$

status$species.$$Although$CDFW$Species$of$Special$Concern$generally$have$no$special$

legal$status,$they$are$given$special$consideration$under$the$California$Environmental$

Quality$Act$(CEQA).$$In$addition$to$regulations$for$special$status$species,$most$birds$in$

the$United$States,$including$nonHstatus$species,$are$protected$by$the$Migratory$Bird$

Treaty$Act$of$1918.$$Under$this$legislation,$destroying$active$nests,$eggs,$and$young$is$

illegal.$$Plant$species$on$California$Native$Plant$Society$(CNPS)$Lists$1$and$2$are$also$

considered$special$status$plant$species$and$must$be$considered$under$CEQA$(WRA,$Inc.$

2012).$$$

$
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4.2$Background$Review$and$Field$Assessment$$
$

Prior$to$the$fieldwork,$a$list$of$special$status$plant$and$animal$species$with$the$potential$

to$occur$in$the$study$area$on$the$site$was$prepared$based$on$information$provided$by$the$

California$Department$of$Fish$and$Wildlife$(CDFW)$California$Natural$Diversity$Database$

(CNDDB,$2013).$$

$

On$May$16,$2013$a$reconnaissanceHlevel$habitat$assessment$was$conducted$on$the$

project$site.$$The$purpose$of$the$assessment$was$to$characterize$the$nature$and$extent$

of$habitat$types$and$to$determine$if$these$habitats$have$the$potential$to$support$specialH

status$species.$

$

Animal(Species(
$

The$project$site$was$walked$and$field$observations$noted.$Based$on$the$habitat$

characteristics$of$the$project$site$it$was$determined$that$the$site$provides$potential$

habitat$for$various$nesting$raptors$and$birds.$$Birds$and$raptors(are$protected$under$the$
federal$Migratory$Bird$Treaty$Act$(50$CFR$10.13).$Their$nest,$eggs,$and$young$are$also$

protected$under$California$Fish$and$Game$Code$(§3503,$§3503.5,$and$§3800).$In$

addition,$raptors$such$as$the$whiteHtailed$kite$(Elanus'leucurus)$are$“fully$protected”$
under$Fish$and$Game$Code$(§3511).$Fully$protected$raptors$cannot$be$taken$or$

possessed$(that$is,$kept$in$captivity)$at$any$time.$$$$

$

If$project$construction$is$to$occur$between$February$1
st
$through$August$1

st
,$a$qualified$

biologist$should$conduct$preHconstruction$surveys$of$all$potential$nesting$habitats$within$

approximately$200$feet$of$project$activities.$$If$nesting$birds$are$identified$on$the$project$

site,$a$nonHdisturbance$buffer$determined$in$coordination$with$the$CDFW$should$be$

established$around$the$nest$tree$during$the$breeding$season$or$until$the$young$have$

fledged.$$If$preconstruction$surveys$indicate$that$nests$are$inactive$or$potential$habitat$is$

unoccupied,$no$further$mitigation$measures$are$required.$$Raptor$or$other$bird$nests$

initiated$during$construction$are$presumed$to$be$unaffected$and$no$buffer$is$necessary.$$

However,$the$“take”$of$any$individuals$is$prohibited.$$$

(
Plant(Species(
$

The$project$area$is$currently$dominated$by$nonHnative$herbaceous$vegetation$including$

oat$(Avena$sp.),$ripHgut$brome$(Bromus'diandrus),$Italian$rye$grass$(Lolium'multiflorum),$

English$plantain$(Plantago'lanceolata),$and$various$clovers$(Trifolium$spp.).$One$olive$

tree,$one$black$oak$and$various$ornamental$trees$(Prunus'spp.)$were$also$observed.$$
Because$the$site$was$historically$cultivated$for$an$orchard$and$later$vineyards,$most$

native$vegetation$was$removed$and$therefore$the$site$is$unlikely$to$support$specialH

status$plant$species.$

$
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$

$

4.3$Conclusions$
$

No$potential$wetlands$were$identified$on$the$project$site.$

$

The$few$trees$on$the$project$site$provide$potential$nesting$for$a$variety$of$birds$and$

raptors.$$If$work$will$occur$between$February$1
st
$and$August$1

st
$a$qualified$biologist$

should$conduct$preHconstruction$surveys$of$all$potential$nesting$habitats$within$

approximately$200$feet$of$project$activities.$If$nesting$birds$are$identified$on$the$project$

site,$a$nonHdisturbance$buffer$determined$in$coordination$with$the$CDFW$should$be$

established$around$the$nest$tree$during$the$breeding$season$or$until$the$young$have$

fledged.$$If$preconstruction$surveys$indicate$that$nests$are$inactive$or$potential$habitat$is$

unoccupied,$no$further$mitigation$measures$are$required.$$Raptor$or$other$bird$nests$

initiated$during$construction$are$presumed$to$be$unaffected$and$no$buffer$is$necessary.$$

However,$the$“take”$of$any$individuals$is$prohibited.$

$

Because$the$site$was$cultivated$for$an$orchard$and$later$vineyards,$it$is$unlikely$the$site$

supports$specialHstatus$plant$species.$$$

$

$

$
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!
!
Table!1.!Special-Status!Plant!Species!Potentially!Occurring!on!or!Near!Project!Site,!Healdsburg,!California!

!

Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Franciscan!onion!
(Allium&peninsulare)!

CNPS!1B.2!
Cismontane!woodland,!valley!and!foothill!
grassland.!

MayAJune! Low!potential.!

Sonoma!alopecuris!
(Alopecuris&aqualis&var.&
sonomensis)!
!

FE,!CNPS!1B.1! Freshwater!marshes!and!swamps,!riparian!areas.! MayAJuly!
No!suitable!habitat!
on!project!site.!

Napa!false!indigo!
(Amorpha&californica&var.!
napensis)!

CNPS!1B.2!
Broadleafed!upland!forest,!chaparral,!
cismontane!woodland.!

AprilAJuly! Low!potential.!

BentAflowered!fiddleneck!
(Amsinckia&lunaris)!

CNPS!1B! Coastal!bluff!scrub,!cismontane!woodland,!valley!
and!foothill!grassland.!

MarchAJune! Low!potential.!

Baker's!manzanita!
(Arctostaphylos&bakeri&ssp.!
bakeri)!

SR,!CNPS!1B! Dry!places!in!chaparral!and!broadleafed!upland!
forest,!generally!serpentine!soil.!

FebruaryA
April!

No!suitable!
habitat.!

The!Cedars!manzanita!
(Arctostaphylos&bakeri&ssp.!
sublaevis)!

SR,!CNPS!1B! Serpentinite!soil,!closedAcone!coniferous!forest,!
chaparral.!

FebruaryA
May!

No!suitable!habitat!
on!project!site.!

Sonoma!manzanita!
(Arctostaphylos&canescens!ssp.!
sonomensis)!

CNPS!1B.2! Chaparral,!lower!montane!coniferous!forest.! JanuaryAApril!
No!suitable!habitat!
on!project!site.!



DRAFT 5/24/13 

 Page 13 

Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Rincon!manzanita!
(Arctostaphylos&stanfordiana!
ssp.!decumbens)!

CNPS!1B.1! Chaparral,!cismontane!woodland.!
FebruaryA
April!

No!suitable!habitat!
on!project!site.!

Clara!Hunt’s!milkAvetch!
(Astragalus&claranus)!

FE,!ST,!CNPS!
1B.1!

Cismontane!woodland,!valley!and!foothill!
grassland,!chaparral.!Open,!grassy!hillsides,!
especially!on!exposed!shoulders!in!thin!volcanic!
clay!soil,!moist!in!spring.!

MarchAMay! Low!potential.!

Jepson's!milkAvetch!
(Astragalus&rattanii!var.!
jepsonianus)!

CNPS!1B! Open!grassy!areas,!chaparral,!cismontane!
woodland,!valley!and!foothill!grassland,!often!
serpentine!soil.!

AprilAJune! Low!potential.!

BigAscale!balsamroot!
(Balsamorhiza&macrolepis!var.!
macrolepis)!

CNPS!1B.2!
Cismontane!woodland,!valley!and!foothill!
grassland,!sometimes!serpentinite.!

MarchAJune! Low!potential.!

Sonoma!sunshine!
(Blennosperma&bakeri)!

FE,!SE,!CNPS!
1B,1!

Vernal!pools,!seasonally!wet!places!in!grassland.! MarchAMay!
No!suitable!habitat!
on!project!site.!

NarrowAanthered!California!
brodiaea!
(Brodiaea&californica!var.!
leptandra)!

CNPS!1B.2!
BroadAleafed!upland!forest,!chaparral,!lower!
montane!coniferous!forest.!

MayAJuly! Low!potential.!

Indian!Valley!brodiaea!
(Brodiaea&coronaria!ssp.!rosea)!

SE,!CNPS!1B! ClosedAcone!coniferous!forest,!chaparral,!
cismontane!woodland,!valley!and!foothill!
grassland,!often!serpentine!soil.!

MayAJune! Low!potential.!

DissectedAleaved!toothwort!
(Cardamine&pachystigma!var.!
dissectifolia)!

CNPS!3! Rocky!places,!chaparral,!lower!montane!
coniferous!forest,!usually!serpentine!soil.!

FebruaryA
May!

No!suitable!habitat!
on!project!site.!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

White!sedge!
(Carex&albida)!

FE,!SE,!CNPS!
1B.1!

Bogs!and!fens,!freshwater!marshes!and!swamps.! MayAJuly!
No!suitable!habitat!
on!project!site.!

Bristly!sedge!
(Carex&comosa)!

CNPS!2! Marshes!and!swamps,!lake!margins,!valley!and!
foothill!grassland!

MayA
September!

No!suitable!habitat!
on!project!site.!

Rincon!Ridge!ceanothus!
(Ceanothus&confusus)!

CNPS!1B.1!
ClosedAcone!coniferous!forest,!chaparral,!
cismontane!woodland,!known!from!volcanic!or!
serpentine!soils,!dry!shrubby!slopes.!

FebruaryA
April!

No!ceanothus!
species!observed!
in!study!area!
!

Calistoga!ceanothus!
(Ceanothus&divergens)!

CNPS!1B.2! Chaparral.!Rocky,!serpentine,!or!volcanic!site.!
FebruaryA
March!

No!ceanothus!
species!observed!
in!study!area.!

HollyAleaved!ceanothus!
(Ceanothus&purpureus)!

CNPS!1B.2!
Rocky!volcanic!soil,!chaparral,!cismontane!
woodland.!

FebruaryA
June!

No!ceanothus!
species!observed!
in!study!area!

Vine!hill!ceanothus!
(Ceanothus&foliosus)!

CNPS!1B.1! Chaparral.! MarchAMay!
No!ceanothus!
species!observed!
in!study!area!

Sonoma!ceanothus!
(Ceanothus&sonomensis)!

CNPS!1B.2! Chaparral.!Sandy,!volcanic,!or!serpentine!soils.!
FebruaryA
April!

No!ceanothus!
species!observed!
in!study!area!

Pappose!tarplant!
(Centromadia&[Hemizonia]!
parryi!ssp.!parryi)!

CNPS!1B.2!

Coastal!prairie,!meadows!and!seeps,!coastal!salt!
marshes,!alkaline!marshes,!vernally!moist!valley!
and!foothill!grassland,!generally!alkaline!soil,!
very!mesic.!

MayA
November!

No!suitable!habitat!
on!project!site.!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Vinehill!clarkia!
(Clarkia&imbricata)!

FE,!SE,!CNPS!
1B.1!

Chaparral,!valley!and!foothill!grassland.! JuneAAugust! Low!potential.!

Sonoma!spineflower!
(Chorizanthe&valida)!

FE,!SE,!CNPS!
1B.1!

Sandy!soil,!coastal!prairie,!coastal!scrub.! JuneAAugust!
No!suitable!habitat!
on!project!site.!

Pennell's!bird'sAbeak!
(Cordylanthus&tenuis!ssp.!
capillaris)!

FE,!SR,!CNPS!
1B!

Serpentinite!soil,!closedAcone!coniferous!forest,!
chaparral.!

JuneA
September!

No!suitable!habitat!
on!site.!

Serpentine!cryptantha!
(Cryptantha&clevelandii!var.!
dissita)!

CNPS!1B! Serpentine!soil,!chaparral.! AprilAJune! No!suitable!habitat!
on!site.!

Golden!larkspur!
(Delphinium&luteum)!

FE,!SR,!CNPS!
1B.1!

Chaparral,!coastal!prairie,!coastal!scrub.! MarchAMay!
No!suitable!habitat!
on!project!site.!

Dwarf!downingia!
(Downingia&pusilla)!

CNPS!2.2!
Valley!and!foothill!grassland!(mesic!sites),!vernal!
pools.!

MarchAMay! Low!potential.!

Brandegee's!eriastrum!
(Eriastrum&brandegeae)!

CNPS!1B! Volcanic!soil,!chaparral,!cismontane!woodland.! AprilAAugust! No!suitable!habitat!
on!project!site.!

NarrowAleaved!daisy!
(Erigeron&angustatus)!

CNPS!1B! Serpentinite!soil,!chaparral.! MayA
September!

No!suitable!habitat!
on!project!site.!

Streamside!daisy!
(Erigeron&biolettii)!

CNPS!3! Broadleafed!upland!forest,!cismontane!
woodland,!north!coast!coniferous!forest!(rocky,!
mesic).!

JuneA
September!

No!suitable!habitat!
on!project!site!

Serpentine!daisy!
(Erigeron&serpentinus)!

CNPS!1B! Serpentinite!soil,!chaparral,!closedAcone!
coniferous!forest.!

MayAAugust! No!suitable!habitat!
on!project!site.!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Tiburon!buckwheat!
(Eriogonum&luteolum!var.!
caninum)!

CNPS!3! Serpentinite!soil,!chaparral,!coastal!prairie,!valley!
and!foothill!grassland.!

JuneA
September!

Low!potential.!

Snow!Mountain!buckwheat!
(Eriogonum&nervulosum)!

CNPS!1B! Serpentinite!soil,!chaparral.! JuneA
September!

No!suitable!habitat!
on!project!site!

Greene's!narrowAleaved!daisy!
(Erigeron&greenei!
[E.&angustatus])!

CNPS!1B.2! Serpentine!(or!possibly!volcanic)!soil,!chaparral.!
MayA
September!

No!suitable!habitat!
on!project!site.!

Loch!Lomond!buttonAcelery!
(Eryngium&constancei)!

FE,!SE,!CNPS!
1B.1!

Vernal!pools;!known!from!only!three!
occurrences.!

AprilAJune!
No!suitable!habitat!
on!project!site.!

Fragrant!fritillary!
(Fritillaria&liliacea)!

CNPS!1B.2!
Coastal!prairie,!coastal!scrub,!valley!and!foothill!
grasslands!(often!serpentine).!

FebruaryA
April!

Low!potential.!

Hayfield!tarplant!
(Hemizonia&congesta!ssp.!
leucocephala)!

CNPS!3! Coastal!scrub,!valley!and!foothill!grassland.! AprilA
October!

Low!potential.!

Seaside!tarplant!
(Hemizonia&congesta!ssp.!
congesta)!

CNPS!1B.2!
Coastal!scrub,!valley!and!foothill!grassland,!
fallow!fields.!

AprilAOctober! Low!potential.!

Glandular!western!flax!
(Hesperolinon&adenophyllum)!

CNPS!1B! Chaparral,!cismontane!woodland,!valley!and!
foothill!grassland,!usually!serpentine!soil.!

MayAAugust! Low!potential.!

TwoAcarpellate!western!flax!!
(Hesperolinon&bicarpellatum)!

CNPS!1B.2! Serpentine!soil,!chaparral.! MayAJuly!
No!suitable!habitat!
on!project!site.!

Lake!County!western!flax!
(Hesperolinon&didymocarpum)!

SE,!CNPS!1B! Serpentine!soil,!chaparral,!cismontane!woodland,!
valley!and!foothill!grassland.!

MayAJuly! Low!potential.!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Napa!western!flax!
(Hesperolinon&serpentinum)!

CNPS!1B.1! Serpentine!soil,!chaparral.! MayAJuly!
No!suitable!habitat!
on!project!site.!

Bolander's!horkelia!
(Horkelia&bolanderi)!

CNPS!1B! Moist!to!seasonally!wet!places,!lower!montane!
coniferous!forest,!chaparral,!meadows!and!
seeps,!valley!and!foothill!grassland,!stream!
banks.!

June!AAugust! Low!potential.!

ThinAlobed!horkelia!
(Horkelia&tenuiloba)!

CNPS!1B! Moist!open!places,!sandy!or!silty!soil,!
broadleafed!upland!forest,!chaparral,!valley!and!
foothill!grassland,!meadows.!

MayAJuly! Low!potential.!

Burke’s!goldfields!
(Lasthenia&burkei)!

FE,!SE,!CNPS!
1B!

Vernal!pools,!wet!meadows.! AprilAJune! No!suitable!habitat!
on!project!site!

Colusa!layia!
(Layia&septentrionalis)!

CNPS!1B.2!
Chaparral,!cismontane!woodland,!valley!and!
foothill!grassland!(sandy!or!serpentine).!

AprilAMay! Low!potential.!

Legenere!
(Legenere&limosa)!

CNPS!1B.1! Vernal!pools,!vernally!wet!swales.! AprilAJune!
No!suitable!habitat!
on!project!site.!

Jepson’s!leptosiphon!
(Leptosiphon![Linanthus]&
jepsonii)!

CNPS!1B.2!
Chaparral,!cismontane!woodland,!open!to!
partially!shaded!grassy!slopes,!on!volcanic!or!
periphery!of!serpentine!substrates.!

AprilAMay!
No!suitable!habitat!
on!project!site.!

Crystal!Springs!lessingia!
(Lessingia&arachnoidea)!

CNPS!1B! Serpentinite!soil,!cismontane!woodland,!coastal!
scrub,!valley!and!foothill!grassland.!

JulyAOctober! Low!potential.!

Sebastopol!meadowfoam!
(Limnanthes&vinculans)!

FE,!SE,!CNPS!
1B.1!

Mesic!meadows,!vernal!pools,!valley!and!foothill!
grasslands.!Swales,!wet!meadows!and!marshy!
areas!in!valley!oak!savanna.!On!poorly!drained!
soils!of!clays!and!sandy!loam.!

AprilAMay!
No!suitable!habitat!
on!project!site.!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Cobb!Mountain!lupine!
(Lupinus&sericatus)!

CNPS!1B.2!
Broadleafed!upland!forest,!chaparral,!
cismontane!woodland,!lower!montane!
coniferous!forest.!

MarchAJune!
No!suitable!habitat!
on!project!site.!

Baker’s!navarretia!
(Navarretia&leucocephala!ssp.!
bakeri)!

CNPS!1B.1.1!

Moist!areas,!adobe!or!alkaline!soils;!cismontane!
woodland,!meadows!and!seeps,!vernal!pools,!
valley!and!foothill!grassland,!lower!montane!
coniferous!forest.!

MayAJuly!
No!suitable!habitat!
on!project!site.!

Mt.!Diablo!cottonweed!
(Micropus&amphibolus)!

CNPS!3! Broadleafed!upland!forest,!chaparral,!
cismontane!woodland,!valley!and!foothill!
grassland!(rocky).!

MarchAMay! Low!potential.!

Marsh!microseris!
(Microseris&paludosa)!

CNPS!1B! Moist!places!in!closedAcone!coniferous!forest,!
cismontane!woodland,!coastal!scrub,!valley!and!
foothill!grassland.!

AprilAJune! No!suitable!habitat!
occurs!in!survey!
areas.!

Robust!monardella!
(Monardella&villosa!ssp.!
globosa)!

CNPS!1B! Chaparral!(openings),!cismontane!woodland,!
coastal!scrub.!

JuneAJuly! No!suitable!habitat!
on!project!site!

FewAflowered!navarretia!
(Navarretia&leucocephala!spp.!
pauciflora)!

FE,!ST,!CNPS!
1B.1!

Vernal!pools.!Volcanic!ash!flow!and!volcanic!
substrate!400A8555!meters.!

MayAJune!
No!suitable!habitat!
on!project!site.!

ManyAflowered!navarretia!
(Navarretia&leucocephala!ssp.!
plieantha)!

CNPS!1B.1! Vernal!pools!(volcanic!ash!flow).! MayAJune!
No!suitable!habitat!
on!project!site.!

Sonoma!beardtongue!
(Penstemon&newberryi!var.!
sonomensis)!

CNPS!1B.3! Chaparral!(rocky).! AprilAAugust!
No!suitable!habitat!
on!project!site.!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Calistoga!popcorn!flower!
(Plagiobothry&strictus)!

FE,!SE,!CNPS!
1B.1!

BroadAleafed!upland!forest,!meadows!and!seeps,!
Bogs!and!fens,!marshes!and!valley!and!foothill!
grasslands,!vernal!pools.!

!
No!suitable!habitat!
on!project!site.!

Napa!bluegrass!
(Poa&napensis)!

FE,!SE,!CNPS!
1B.1!

Moist!alkaline!soil!near!thermal!springs,!
meadows,!valley!and!foothill!grassland.!

MayAAugust! Low!potential.!

White!beakedArush!
(Rhyncospora&alba)!

CNPS!2.2! Bogs!and!fens,!marshes!and!swamps.! JulyAAugust!
No!suitable!habitat!
on!project!site.!

Brownish!beakedArush!
(Rhyncospora&capitellata)!

CNPS!2.2!
Lower!coniferous!forest,!meadows!and!seeps,!
upper!montane!coniferous!forests.!

JulyAAugust!
No!suitable!habitat!
on!project!site.!

RoundAheaded!beakedArush!
(Rhynchospora&globularis!var.!
globularis)!

CNPS!2.1! Freshwater!marshes!and!swamps.! JulyAAugust!
No!suitable!habitat!
on!project!site.!

Marsh!checkerbloom!
(Sidalcea&oregana!ssp.!
hydrophila)!

CNPS!1B.2! Moist!sites,!meadows,!riparian!forest.! JulyAAugust!
No!suitable!habitat!
on!project!site.!

Kenwood!Marsh!checkerbloom!
(Sidalcea&oregana!ssp.!valida)!

FE,!SE,!CNPS!
1B.1!

Marshes!and!swamps!(freshwater),!known!from!
only!three!small!occurrences!in!Sonoma!County.!

JuneA
September!

No!suitable!habitat!
on!project!site.!

Socrates!Mine!jewelAflower!
(Streptanthus&brachiatus!ssp.!
brachiatus)!

CNPS!1B! ClosedAcone!coniferous!forest,!chaparral,!usually!
serpentinite!soil.!

MayAJune! No!suitable!habitat!
on!project!site!

Freed's!jewelAflower!
(Streptanthus&brachiatus!ssp.!
hoffmanii)!

CNPS!1B! Serpentine!soil,!chaparral,!cismontane!woodland.! MayAJuly! No!suitable!habitat!
on!project!site!
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Plant!Species! Status! Habitat!
Flowering!
Period!

Potential!for!
Occurrence!on!
Project!Site!

Green!jewelAflower!
(Streptanthus&breweri!var.!
hesperidis)!

CNPS!1B.2!
Rocky!serpentine!soil,!chaparral!openings,!
cismontane!woodland.!

MayAJuly!
No!suitable!habitat!
on!project!site.!

Three!Peaks!jewelAflower!
(Streptanthus&morrisonii!ssp.!
elatus)!

CNPS!1B! Serpentine!soil,!chaparral.! JuneA
September!

No!suitable!habitat!
on!project!site!

Kruckeberg's!jewelAflower!
(Streptanthus&morrisonii!ssp.!
kruckebergii)!

CNPS!1B! Serpentine!soil,!cismontane!woodland.! AprilAJuly! No!suitable!habitat!
on!project!sit!

Napa!bluecurls!
(Trichostema&ruygtii)!

CNPS!1B.2!
Cismontane!woodlands,!valley!and!foothill!
grasslands,!vernal!pools,!lower!montane!
coniferous!forest.!

JuneAOctober! Low!potential.!

Showy!Indian!clover!
(Trifolium&amoenum)!

FE,!CNPS!1B.2!
Coastal!bluff!scrub,!valley!and!foothill!grassland!
(sometimes!serpentinite).!

AprilAJune! Low!potential.!

Saline!clover!
(Trifolium!hydrophilum)!

CNPS!1B.2!
Marshes!and!swamps,!valley!and!foothill!
grassland!(mesic,!alkaline),!vernal!pools.!

AprilAJune!
No!suitable!habitat!
on!project!site.!

OvalAleaved!viburnum!
(Viburnum&ellipticum)!

CNPS!2!
Chaparral,!cismontane!woodland,!lower!
montane!coniferous!forest.!

MayAJune!
No!suitable!habitat!
on!project!site.!

!
!!!!!!!!!!!!!!!!!!!!!!!!!
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!
Table!2!

Special-status!Animal!Species!Potentially!Occurring!on!or!Near!Project!Site!
Healdsburg,!California!

!
!

Animal*!
!

Status! Habitat! Potential!for!Occurrence!on!
of!In!Vicinity!of!Site!

Amphibians!and!Reptiles! ! ! !
California!tiger!
salamander!
(Ambystoma&
californiense)!

FE1,!FT! Needs!underground!refuges!especially!ground!squirrel!
burrows!and!vernal!pools!or!other!seasonal!water!sources!for!
breeding.!

No!suitable!habitat!on!
project!site.!

Western!pond!turtle!
(Emys&marmorata)!

CSC! Associated!with!permanent!or!nearly!permanent!water!in!a!
wide!variety!of!habitats.!!Requires!basking!sites,!nest!sites!may!
be!found!up!to!0.5!km!from!water.!

No!suitable!habitat!on!
project!site.!

California!redAlegged!frog!
(Rana&aurora&draytonii)!

FT,!CSC! Lowlands!and!foothills!in!or!near!permanent!sources!of!
deepwater!with!dense,!shrubby!or!emergent!riparian!
vegetation.!
!

No!suitable!habitat!on!
project!site.!

Foothill!yellowAlegged!
frog!
(Rana&boylii)!

CSC! PartlyAshaded,!shallow!streams!and!riffles!with!a!rocky!
substrate!in!a!variety!of!habitats.!

No!suitable!habitat!on!
project!site.!

!

                                                
1 Listed as federally endangered in Sonoma County (Santa Rosa Plain) and Santa Barbara counties. 
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!
!
!
Animal*!
!

Status! Habitat! Potential!for!Occurrence!on!
or!in!Vicinity!of!Site!

Fish! ! ! !
SteelheadACentral!
California!Coast!ESU!
(Oncorhynchus&mykiss&
irideus)!

FT! Anadromous.!!Adults!and!fry!recorded!in!upstream!portions!of!
creeks!north!of!San!Pablo!Bay.!Juveniles!may!rear!in!lower!
reaches!of!larger!river!systems!and!Bay!before!moving!out!to!
sea.!

No!suitable!habitat!on!
project!site.!

Birds**! ! ! !
Tricolored!blackbird!
(Agelaius&tricolor)!

CSC! Colonial!nester.!!Most!numerous!in!the!Central!Valley!&!
Vicinity.!!Requires!open!water,!protected!nesting!substrate,!
and!foraging!area!with!insect!prey!within!a!few!kilometers!of!
the!colony.!

No!suitable!habitat!on!
project!site.!

Burrowing!owl!
(Athene&cunicularia)!

CSC! Open,!dry!annual!or!perennial!grasslands;!deserts!and!
scrublands!characterized!by!lowAgrowing!vegetation.!!
Subterranean!nester,!dependent!on!burrowing!animals,!most!
notably!the!California!ground!squirrel.!

Low!potential.!!No!ground!
squirrel!burrows!observed.!

Swainson’s!hawk!
(Buteo&swainsoni)!

ST! Breeds!in!stands!with!few!trees!in!juniperAsage!flats,!riparian!
areas!and!in!oak!savannah.!!Requires!adjacent!suitable!
foraging!areas!such!as!grasslands,!or!alfalfa!or!grain!field!
supporting!rodent!populations.!

No!suitable!habitat!on!
project!site.!
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!
Animal*!
!

Status! Habitat! Potential!for!Occurrence!on!
or!in!Vicinity!of!Site!

Northern!harrier!
(Circus&cyaneus)!

CSC! Prefers!open!country,!like!grasslands,!steppes,!wetlands,!
meadows,!cultivated!areas.!

Grasslands!provide!potential!
foraging!habitat.!

Western!yellow!billed!
cuckoo!(Coccyzus&
americanus&occidentalis)!

FC,!SE! (Nesting)!Riparian!forest!nester,!along!the!broad,!lower!floodA
bottoms!of!larger!river!systems.!!Nests!in!riparian!jungles!of!
willow,!often!mixed!with!cottonwoods,!with!low!story!of!
blackberry,!nettles!or!wild!grape.!

No!suitable!habitat!on!
project!site.!

WhiteAtailed!kite!
(Elanus&leucurus)!

! (Nesting)!rolling!foothills/valley!margins!with!scattered!oaks!
and!river!bottomlands!or!marshes!next!to!deciduous!
woodland.!

Trees!on!site!provide!
potential!nesting!habitat!and!
grasslands!potential!foraging!
habitat.!

Bald!eagle!
(Haliaeetus&
leucocephalus)&

SE! Ocean!shore,!lake!margins,!and!rivers!both!for!nesting!and!
wintering!within!one!mile!of!water.!!Nests!in!large,!old!growth!
or!dominant!live!tree!with!open!branches,!especially!
Ponderosa!pine.!

No!suitable!habitat!on!
project!site.!
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!
Animal*!

!
Status! Habitat! Potential!for!Occurrence!on!or!

in!Vicinity!of!Site!
Bank!swallow!
(Riparia&riparia)!

ST! (Nesting)!Colonial!nester;!nests!primarily!in!riparian!and!other!
lowland!habitats!west!of!the!desert.!!Requires!vertical!banks!or!
cliffs!with!fineAtextured/sandy!soils!near!streams,!river,!lakes,!
and!ocean!to!dig!nest!hole.!

No!suitable!habitat!on!project!
site.!

Mammals! ! ! !
Pallid!bat!
(Antrozous&pallidus)!

CSC! Deserts,!grasslands,!woodlands!and!forests.!!Most!common!in!
open!dry!habitats!with!rocky!areas!for!roosting.!!Very!sensitive!
to!disturbance!of!roosting!sites.!

Low!potential.!

Townsend’s!bigAeared!bat!
(Corynorhinus&
townsendii)!

CSC! Throughout!California!in!a!variety!of!habitats.!!Roosts!in!the!
open,!hanging!from!walls!and!ceilings.!!Roosting!sites!limiting.!!
Extremely!sensitive!to!human!disturbance.!

Low!potential.!

American!badger!
(Taxidea&taxus)!

CSC! Most!abundant!in!drier!open!stages!of!most!shrub,!forest,!and!
herbaceous!habitats,!with!friable!soils.!

Low!potential.!
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!
Animal*!

!
Status! Habitat! Potential!for!Occurrence!on!or!in!Vicinity!

of!Site!
Invertebrates! ! ! !

California!freshwater!shrimp!
(Syncaris&pacifica)!

FE,!SE! Endemic!to!Marin,!Napa,!and!Sonoma!counties.!!
Found!in!low!gradient!streams!where!riparian!
cover!is!moderate!to!heavy.!!Recorded!
occurrences!in!Sonoma!Creek.!

No!suitable!habitat!on!project!site.!

!

*Note:!FSC!=!U.S.!Fish!and!Wildlife!Service!Species!of!Concern;!FE!=!federally!listed!as!endangered;!FT!=!federally!listed!as!threatened;!SE!=!state!listed!as!
endangered;!ST!=!state!listed!as!threatened;!SFP!=!State!fully!protected!(may!not!be!taken!or!possessed!without!a!permit!from!the!Fish!and!Game!Commission!
and/or!CDFW).!!CSC!=!California!species!of!special!concern;!CDFS!=!considered!sensitive!by!the!California!Department!of!Forestry.!!
!
**All!migratory!birds!are!protected!by!the!Migratory!Bird!Treaty!Act!(50!CFR!10),!which!makes!it!unlawful!to!take,!possess,!buy,!sell,!purchase!or!barter!any!
migratory!bird,!including!feathers!or!other!parts,!nests,!eggs!or!products,!except!as!allowed!by!implementing!regulations!(50!CFR!21).!!In!addition,!Section!2080!
of!the!California!Fish!and!Game!Code!prohibits!the!killing!of!a!listed!species,!and!Sections!3503,!3503.5,!and!3800!of!the!Fish!and!Game!Code!prohibit!the!take,!
possession,!or!destruction!of!birds,!their!nests,!or!eggs.!!!
!
Based!on!review!of!the!CNDDB!May!2013
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505 Petaluma Boulevard South 
Petaluma, California 94952 

Tel:  707-766-7700                                 Fax: 707-766-7790 
www.illingworthrodkin.com                                              illro@illingworthrodkin.com

 
 
July 5, 2013 
 
 
 
Mr. Doyle Heaton 
DRG Builders, Inc. 
3496 Buskirk Ave, Ste 104 
Pleasant Hill, CA 94523  
VIA Email: doyle@drgbuilders.com, cort@munsellecivil.com 
 
 
SUBJECT: Greenhouse Gas Emissions Assessment of Residential Development 
  Healdsburg Avenue between Ferraro Drive and Monte Vista Avenue.  
 
  
Dear Mr. Heaton: 
 
The purpose of this letter is to compute greenhouse gas (GHG) emissions associated with the proposed 
single-family residential development on the eastern side of Healdsburg Avenue between Ferraro Drive 
and Monte Vista Avenue in Healdsburg, CA.  We understand that the project proposes to construct a 40 
single-family homes on a 3.18-acre site.   The site is currently occupied by a single family home 
surrounded by open fields.  The City’s General Plan designates the site’s land use as High-Density 
Residential which allows single-family units, multi-family units, and mobile home parks at a density of 
10-20 units per acre.  The site is currently zoned RM – Multi-family Residential, as is the undeveloped 
parcel to the south.   
 
This report addresses greenhouse gas emissions that the project would cause, per the climate change 
environmental checklist questions for compliance with CEQA, assuming the ultimate development of the 
project site as described above. This analysis was conducted using guidance provided by the Bay Area 
Air Quality Management District (BAAQMD). 
 
GHG Significance Thresholds 
 
The project is located in the southern portion of the North Coast Air Basin, where air quality is regulated 
at the local level by the North Sonoma County Air Pollution Control District (NSCAPCD).  The 
NSCAPCD does not have any rules, regulations, or evaluation polices that pertain to GHG emissions and 
land use development.  The District relies on methods used in the neighboring San Francisco Bay Area 
Air Basin, which is regulated by the Bay Area Air Quality Management District (BAAQMD).  The 
BAAQMD CEQA Air Quality Guidelines contain methodology and thresholds of significance for 
evaluating greenhouse gas (GHG) emissions from land use type projects.  The BAAQMD thresholds were 
developed specifically for the Bay Area after considering the latest Bay Area GHG inventory and the 
effects of Assembly Bill 32 (AB 32) scoping plan measures that would reduce regional emissions.  
BAAQMD intends to achieve GHG reductions from new land use developments to close the gap between 
projected regional emissions with AB 32 scoping plan measures and the AB 32 targets.  The BAAQMD 
suggested applying GHG efficiency thresholds to projects with emissions of 1,100 metric tons (MT) of 
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CO2e (carbon dioxide equivalency) or greater1.  Projects that have emissions below 1,100 MT of CO2e 
per year are considered to have less than significant GHG emissions.   

 

Methodology 

GHG emissions were computed for the full build out scenario of the proposed project.  Specifically, 
construction emissions were computed for both construction and operation of the project using the 
California Emission Estimator model, CalEEMod.  Construction emissions were based on the size and 
type of the project and model defaults, including those for phasing, duration and equipment usage.  The 
model predicts emissions of GHG in the form of equivalent carbon dioxide emissions or CO2e.   
CalEEMod predicts emission from traffic generated by the project as well as emissions associated with 
energy usage, water usage and solid waste generation.  CalEEMod is the model recommended by 
California Air Districts for predicting emissions from land use development projects, such as this one. 

Construction Emissions 

The CalEEMod model was used to predict construction GHG emissions.  The model default 14-month 
construction schedule was used in the modeling.  Construction phases included demolition, site 
preparation, site grading, some paving, building construction and application of architectural coatings.  
CO2 emissions associated with construction were assumed to occur mostly in 2014, with some emission 
occurring in 2015.  Under this scenario, construction of the project would emit 580 MT of CO2e.  Neither 
the City of Healdsburg, NSCAPCD, nor BAAQMD have quantified thresholds for construction activities.  
However, the annual emissions would be below the lowest project emission threshold considered by 
BAAQMD. 

Operational Emissions 

The CalEEMod model along with the project vehicle trip generation rates and estimates were used to 
predict operational period GHG emissions associated with operation of a fully developed site under the 
proposed project.  The project was modeled as “Single-Family Residences” in CalEEMod, based on the 
project description.  The model uses mobile emission factors from the California Air Resources Board’s 
EMFAC2007 model and adjusts these based on the effect of new regulations to reduce GHG emissions.  
These regulations include the Pavley Rule that increases fleet efficiency (reducing fuel consumption) and 
the low carbon fuel standard.  This model is sensitive to the year selected, since vehicle emissions have 
and continue to be reduced due to fuel efficiency standards and low carbon fuels.  Adjustments to the 
modeling are described below.  
 
Year of Analysis 
Emissions associated with vehicle travel depend on the year of analysis.  The earlier the year, the higher 
the emission rates as CalEEMod uses the California Air Resources Board’s EMFAC2007 motor vehicle 
emissions model.  This model assumes reduced emission rates as newer vehicles with lower emission 
rates replace older, more polluting vehicles through attrition of the overall vehicle fleet.  The earliest year 
the project could be possibly constructed and fully operated for one year would be 2015.  Full build out 
occurring later than 2015 would result in lower emissions. 
 
 
                                                 
1 BAAQMD.  2009.  California Environmental Quality Act Guidelines Update Proposed Thresholds of Significance.  
December. 
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CalEEMod Traffic Inputs 
The CalEEMod default assumptions for project trip generation, types of trips and trip lengths were used.  
The model default is 9.57 trips per weekday with trip lengths ranging from 7.3 to 10.8 miles, depending 
on the trip type (e.g., Home-Work, Home-Shop or Home-Other). 
 
Transit Bicycle and Pedestrian Adjustments 
Although the project has access from bike/pedestrian paths or lanes, no adjustments in CalEEMod were 
made.  
 
Energy Usage 
Energy usage emissions include those from natural gas combustion and electricity usage.  CalEEMod 
model default energy usage inputs were used in the modeling.  In addition, emission rates associated 
with electricity consumption were adjusted to account for Pacific Gas & Electric utility’s 
(PG&E) projected 2015 CO2 intensity rate.  This 2015 rate is based, in part, on the requirement 
of a renewable energy portfolio standard of 33 percent by the year 2020.  CalEEMod uses a 
default rate of 641.3 pounds of CO2 per megawatt of electricity produced.  The derived 2015 rate 
for PG&E was estimated at 391 pounds of CO2 per megawatt of electricity delivered and is based 
on the California Public Utilities Commission (CPUC) GHG Calculator.2 

Operational Emissions 
 
Table 1 presents the results of the CalEEMod model analysis in terms of annual metric tons of equivalent 
CO2 emissions (MT of CO2e/yr).  Assumptions are contained in the CalEEMod modeling data provided in 
Attachment 1. Also included in Attachment 1 are the emission computations for the pharmacy drive-up 
window.   As shown in Table 1 below, operation of the project would produce 804 metric tons of CO2e 
per year.  The project emissions would not exceed the bright-line significance threshold of 1,100 MT of 
CO2e/yr.   
 
Table 1  Annual Project GHG Emissions in Metric Tons 

 
Source Category 

2014 Unmitigated 
Emissions 

  
Area 87 
Energy Consumption 130 
Mobile1 559 
Solid Waste Generation 22 
Water Usage 6 

Total 804 
BAAQMD Thresholds 1,100 

MT CO2e/year 
1  Based on CalEEMod computations and traffic inputs (trip generation rate and trip length). 
2  Based on EMFAC2011 emission rates for light-duty vehicles idling at window 
NA = Not applicable. 
 

*     *     * 
 

                                                 
2 California Public Utilities Commissions GHG Calculator version 3c, October 7, 2010. Available on-line at: 
http://ethree.com/public_projects/cpuc2.php. Accessed: September 6. 2012.   
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This concludes our assessment of the GHG impacts from this project.  If you have any questions or 
comments, please feel free to contact me at (707) 766-7700 x24.  We appreciate the opportunity to assist 
you. 
 
Sincerely, 
 
 
James A. Reyff 
Illingworth & Rodkin 
 
 
Attachment 1:  CalEEMod Output  
 
 
13-079 
 

James 
A. Reyff

Digitally signed by James A. 
Reyff 
DN: cn=James A. Reyff, 
o=Illingworth & Rodkin, Inc., ou, 
email=jreyff@illingworthrodkin.c
om, c=US 
Date: 2013.07.05 15:45:01 -07'00'
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Construction Phase - Used CalEEMod schedule, but with 2014 start date

Woodstoves - Assumed no wood stoves

Project Characteristics - Used PG&E emission rate for 2015

Land Use - Used lot acreage of 3.18 acres

Sonoma-North Coast County, Annual

1135 Healdsburg

1.1 Land Usage

Single Family Housing 40 Dwelling Unit

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

4

Wind Speed (m/s)

Precipitation Freq (Days)

2.2

75

1.3 User Entered Comments

1.0 Project Characteristics

2.0 Emissions Summary

Utility Company Pacific Gas & Electric Company

Date: 7/5/2013CalEEMod Version: CalEEMod.2011.1.1
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2015 1.17 0.26 0.21 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 27.62 27.62 0.00 0.00 27.70

2014 0.71 4.78 3.58 0.01 0.07 0.28 0.36 0.04 0.28 0.32 0.00 551.04 551.04 0.06 0.00 552.23

Total 1.88 5.04 3.79 0.01 0.07 0.30 0.38 0.04 0.30 0.34 0.00 578.66 578.66 0.06 0.00 579.93

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

Mitigated Construction

2.1 Overall Construction

2015 1.17 0.26 0.21 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 27.62 27.62 0.00 0.00 27.70

2014 0.71 4.78 3.58 0.01 0.09 0.28 0.38 0.04 0.28 0.32 0.00 551.04 551.04 0.06 0.00 552.23

Total 1.88 5.04 3.79 0.01 0.09 0.30 0.40 0.04 0.30 0.34 0.00 578.66 578.66 0.06 0.00 579.93

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

Unmitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 9.72 0.00 9.72 0.57 0.00 21.78

Mobile 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Area 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Energy 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 128.79 128.79 0.01 0.00 129.77

Water 0.00 0.00 0.00 0.00 0.00 3.55 3.55 0.08 0.00 5.87

Total 3.64 1.44 9.74 0.01 0.50 0.04 0.93 0.02 0.04 0.45 42.95 742.70 785.65 0.70 0.00 803.08

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

Unmitigated Operational



4 of 26

2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 9.72 0.00 9.72 0.57 0.00 21.78

Mobile 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Area 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Energy 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 128.79 128.79 0.01 0.00 129.77

Water 0.00 0.00 0.00 0.00 0.00 3.55 3.55 0.08 0.00 5.87

Total 3.64 1.44 9.74 0.01 0.50 0.04 0.93 0.02 0.04 0.45 42.95 742.70 785.65 0.70 0.00 803.08

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 Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction
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3.2 Demolition - 2014

Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

Total 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

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

Unmitigated Construction Off-Site
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3.2 Demolition - 2014

Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

Total 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

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 Construction Off-Site
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3.3 Site Preparation - 2014

Off-Road 0.02 0.19 0.11 0.00 0.01 0.01 0.01 0.01 0.00 18.13 18.13 0.00 0.00 18.17

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.19 0.11 0.00 0.05 0.01 0.06 0.02 0.01 0.03 0.00 18.13 18.13 0.00 0.00 18.17

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

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

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2014

Off-Road 0.02 0.19 0.11 0.00 0.01 0.01 0.01 0.01 0.00 18.13 18.13 0.00 0.00 18.17

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.19 0.11 0.00 0.05 0.01 0.06 0.02 0.01 0.03 0.00 18.13 18.13 0.00 0.00 18.17

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

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 Construction Off-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

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

Unmitigated Construction Off-Site

3.4 Grading - 2014

Off-Road 0.02 0.18 0.12 0.00 0.01 0.01 0.01 0.01 0.00 19.01 19.01 0.00 0.00 19.05

Fugitive Dust 0.03 0.00 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.18 0.12 0.00 0.03 0.01 0.04 0.01 0.01 0.02 0.00 19.01 19.01 0.00 0.00 19.05

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

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

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 Construction Off-Site

3.4 Grading - 2014

Off-Road 0.02 0.18 0.12 0.00 0.01 0.01 0.01 0.01 0.00 19.01 19.01 0.00 0.00 19.05

Fugitive Dust 0.03 0.00 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.18 0.12 0.00 0.03 0.01 0.04 0.01 0.01 0.02 0.00 19.01 19.01 0.00 0.00 19.05

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 Construction On-Site
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Vendor 0.01 0.07 0.08 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.14 11.14 0.00 0.00 11.15

Worker 0.02 0.02 0.19 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 14.55 14.55 0.00 0.00 14.58

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.09 0.27 0.00 0.02 0.00 0.03 0.00 0.00 0.00 0.00 25.69 25.69 0.00 0.00 25.73

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

Unmitigated Construction Off-Site

3.5 Building Construction - 2014

Off-Road 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

Total 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

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

Unmitigated Construction On-Site
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Vendor 0.01 0.07 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.14 11.14 0.00 0.00 11.15

Worker 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.55 14.55 0.00 0.00 14.58

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.09 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.69 25.69 0.00 0.00 25.73

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 Construction Off-Site

3.5 Building Construction - 2014

Off-Road 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

Total 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

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 Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.00 0.00 0.13

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.00 0.23

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

Unmitigated Construction Off-Site

3.5 Building Construction - 2015

Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

Total 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

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

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.00 0.00 0.13

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.00 0.23

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 Construction Off-Site

3.5 Building Construction - 2015

Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

Total 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

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 Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

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

Unmitigated Construction Off-Site

3.6 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

Total 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

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

Unmitigated Construction On-Site
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3.6 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

Total 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

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 Construction Off-Site
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3.7 Architectural Coating - 2015

Off-Road 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

Archit. Coating 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.13 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

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

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

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 Construction Off-Site

3.7 Architectural Coating - 2015

Off-Road 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

Archit. Coating 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.13 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

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 Construction On-Site
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Unmitigated 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Mitigated 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

4.2 Trip Summary Information

4.3 Trip Type Information

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Total 382.80 403.20 350.80 1,093,388 1,093,388

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60

Miles Trip %

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

5.0 Energy Detail
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Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 46.43 46.43 0.00 0.00 46.90

NaturalGas 
Mitigated

0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 46.43 46.43 0.00 0.00 46.90

NaturalGas 
Unmitigated

0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

1.54342e+006 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

NaturalGas 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 tons/yr MT/yr

Unmitigated

5.1 Mitigation Measures Energy
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5.3 Energy by Land Use - Electricity

Single Family 
Housing

261776 46.43 0.00 0.00 46.90

Total 46.43 0.00 0.00 46.90

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated

5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

1.54342e+006 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

NaturalGas 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 tons/yr MT/yr

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Mitigated 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

5.3 Energy by Land Use - Electricity

Single Family 
Housing

261776 46.43 0.00 0.00 46.90

Total 46.43 0.00 0.00 46.90

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated
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Architectural 
Coating

0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 2.47 0.03 2.72 0.00 0.00 0.38 0.00 0.38 33.23 51.98 85.22 0.00 0.00 86.44

Consumer 
Products

0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.01 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.49 0.00 0.00 0.50

Total 2.87 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.47 85.71 0.00 0.00 86.94

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

Mitigated

6.2 Area by SubCategory

Architectural 
Coating

0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 2.47 0.03 2.72 0.00 0.00 0.38 0.00 0.38 33.23 51.98 85.22 0.00 0.00 86.44

Consumer 
Products

0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.01 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.49 0.00 0.00 0.50

Total 2.87 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.47 85.71 0.00 0.00 86.94

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

Unmitigated



24 of 26

7.1 Mitigation Measures Water

7.2 Water by Land Use

Single Family 
Housing

2.60616 / 
1.64301

3.55 0.08 0.00 5.87

Total 3.55 0.08 0.00 5.87

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

Unmitigated 3.55 0.08 0.00 5.87

Mitigated 3.55 0.08 0.00 5.87

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

7.0 Water Detail
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Single Family 
Housing

2.60616 / 
1.64301

3.55 0.08 0.00 5.87

Total 3.55 0.08 0.00 5.87

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

8.0 Waste Detail

Unmitigated 9.72 0.57 0.00 21.78

Mitigated 9.72 0.57 0.00 21.78

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year



26 of 26

9.0 Vegetation

Single Family 
Housing

47.88 9.72 0.57 0.00 21.78

Total 9.72 0.57 0.00 21.78

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated

8.2 Waste by Land Use

Single Family 
Housing

47.88 9.72 0.57 0.00 21.78

Total 9.72 0.57 0.00 21.78

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated



505 Petaluma Boulevard South 
Petaluma, California 94952 

Tel:  707-766-7700                                 Fax: 707-766-7790 
www.illingworthrodkin.com                                              illro@illingworthrodkin.com

 
 
July 5, 2013 
 
 
 
Mr. Doyle Heaton 
DRG Builders, Inc. 
3496 Buskirk Ave, Ste 104 
Pleasant Hill, CA 94523  
VIA Email: doyle@drgbuilders.com, cort@munsellecivil.com 
 
 
SUBJECT: Greenhouse Gas Emissions Assessment of Residential Development 
  Healdsburg Avenue between Ferraro Drive and Monte Vista Avenue.  
 
  
Dear Mr. Heaton: 
 
The purpose of this letter is to compute greenhouse gas (GHG) emissions associated with the proposed 
single-family residential development on the eastern side of Healdsburg Avenue between Ferraro Drive 
and Monte Vista Avenue in Healdsburg, CA.  We understand that the project proposes to construct a 40 
single-family homes on a 3.18-acre site.   The site is currently occupied by a single family home 
surrounded by open fields.  The City’s General Plan designates the site’s land use as High-Density 
Residential which allows single-family units, multi-family units, and mobile home parks at a density of 
10-20 units per acre.  The site is currently zoned RM – Multi-family Residential, as is the undeveloped 
parcel to the south.   
 
This report addresses greenhouse gas emissions that the project would cause, per the climate change 
environmental checklist questions for compliance with CEQA, assuming the ultimate development of the 
project site as described above. This analysis was conducted using guidance provided by the Bay Area 
Air Quality Management District (BAAQMD). 
 
GHG Significance Thresholds 
 
The project is located in the southern portion of the North Coast Air Basin, where air quality is regulated 
at the local level by the North Sonoma County Air Pollution Control District (NSCAPCD).  The 
NSCAPCD does not have any rules, regulations, or evaluation polices that pertain to GHG emissions and 
land use development.  The District relies on methods used in the neighboring San Francisco Bay Area 
Air Basin, which is regulated by the Bay Area Air Quality Management District (BAAQMD).  The 
BAAQMD CEQA Air Quality Guidelines contain methodology and thresholds of significance for 
evaluating greenhouse gas (GHG) emissions from land use type projects.  The BAAQMD thresholds were 
developed specifically for the Bay Area after considering the latest Bay Area GHG inventory and the 
effects of Assembly Bill 32 (AB 32) scoping plan measures that would reduce regional emissions.  
BAAQMD intends to achieve GHG reductions from new land use developments to close the gap between 
projected regional emissions with AB 32 scoping plan measures and the AB 32 targets.  The BAAQMD 
suggested applying GHG efficiency thresholds to projects with emissions of 1,100 metric tons (MT) of 



Mr. Doyle Heaton 
DRG Builders, Inc. 
July 5, 2013  - Page 2 
 
 
CO2e (carbon dioxide equivalency) or greater1.  Projects that have emissions below 1,100 MT of CO2e 
per year are considered to have less than significant GHG emissions.   

 

Methodology 

GHG emissions were computed for the full build out scenario of the proposed project.  Specifically, 
construction emissions were computed for both construction and operation of the project using the 
California Emission Estimator model, CalEEMod.  Construction emissions were based on the size and 
type of the project and model defaults, including those for phasing, duration and equipment usage.  The 
model predicts emissions of GHG in the form of equivalent carbon dioxide emissions or CO2e.   
CalEEMod predicts emission from traffic generated by the project as well as emissions associated with 
energy usage, water usage and solid waste generation.  CalEEMod is the model recommended by 
California Air Districts for predicting emissions from land use development projects, such as this one. 

Construction Emissions 

The CalEEMod model was used to predict construction GHG emissions.  The model default 14-month 
construction schedule was used in the modeling.  Construction phases included demolition, site 
preparation, site grading, some paving, building construction and application of architectural coatings.  
CO2 emissions associated with construction were assumed to occur mostly in 2014, with some emission 
occurring in 2015.  Under this scenario, construction of the project would emit 580 MT of CO2e.  Neither 
the City of Healdsburg, NSCAPCD, nor BAAQMD have quantified thresholds for construction activities.  
However, the annual emissions would be below the lowest project emission threshold considered by 
BAAQMD. 

Operational Emissions 

The CalEEMod model along with the project vehicle trip generation rates and estimates were used to 
predict operational period GHG emissions associated with operation of a fully developed site under the 
proposed project.  The project was modeled as “Single-Family Residences” in CalEEMod, based on the 
project description.  The model uses mobile emission factors from the California Air Resources Board’s 
EMFAC2007 model and adjusts these based on the effect of new regulations to reduce GHG emissions.  
These regulations include the Pavley Rule that increases fleet efficiency (reducing fuel consumption) and 
the low carbon fuel standard.  This model is sensitive to the year selected, since vehicle emissions have 
and continue to be reduced due to fuel efficiency standards and low carbon fuels.  Adjustments to the 
modeling are described below.  
 
Year of Analysis 
Emissions associated with vehicle travel depend on the year of analysis.  The earlier the year, the higher 
the emission rates as CalEEMod uses the California Air Resources Board’s EMFAC2007 motor vehicle 
emissions model.  This model assumes reduced emission rates as newer vehicles with lower emission 
rates replace older, more polluting vehicles through attrition of the overall vehicle fleet.  The earliest year 
the project could be possibly constructed and fully operated for one year would be 2015.  Full build out 
occurring later than 2015 would result in lower emissions. 
 
 
                                                 
1 BAAQMD.  2009.  California Environmental Quality Act Guidelines Update Proposed Thresholds of Significance.  
December. 
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CalEEMod Traffic Inputs 
The CalEEMod default assumptions for project trip generation, types of trips and trip lengths were used.  
The model default is 9.57 trips per weekday with trip lengths ranging from 7.3 to 10.8 miles, depending 
on the trip type (e.g., Home-Work, Home-Shop or Home-Other). 
 
Transit Bicycle and Pedestrian Adjustments 
Although the project has access from bike/pedestrian paths or lanes, no adjustments in CalEEMod were 
made.  
 
Energy Usage 
Energy usage emissions include those from natural gas combustion and electricity usage.  CalEEMod 
model default energy usage inputs were used in the modeling.  In addition, emission rates associated 
with electricity consumption were adjusted to account for Pacific Gas & Electric utility’s 
(PG&E) projected 2015 CO2 intensity rate.  This 2015 rate is based, in part, on the requirement 
of a renewable energy portfolio standard of 33 percent by the year 2020.  CalEEMod uses a 
default rate of 641.3 pounds of CO2 per megawatt of electricity produced.  The derived 2015 rate 
for PG&E was estimated at 391 pounds of CO2 per megawatt of electricity delivered and is based 
on the California Public Utilities Commission (CPUC) GHG Calculator.2 

Operational Emissions 
 
Table 1 presents the results of the CalEEMod model analysis in terms of annual metric tons of equivalent 
CO2 emissions (MT of CO2e/yr).  Assumptions are contained in the CalEEMod modeling data provided in 
Attachment 1. Also included in Attachment 1 are the emission computations for the pharmacy drive-up 
window.   As shown in Table 1 below, operation of the project would produce 804 metric tons of CO2e 
per year.  The project emissions would not exceed the bright-line significance threshold of 1,100 MT of 
CO2e/yr.   
 
Table 1  Annual Project GHG Emissions in Metric Tons 

 
Source Category 

2014 Unmitigated 
Emissions 

  
Area 87 
Energy Consumption 130 
Mobile1 559 
Solid Waste Generation 22 
Water Usage 6 

Total 804 
BAAQMD Thresholds 1,100 

MT CO2e/year 
1  Based on CalEEMod computations and traffic inputs (trip generation rate and trip length). 
2  Based on EMFAC2011 emission rates for light-duty vehicles idling at window 
NA = Not applicable. 
 

*     *     * 
 

                                                 
2 California Public Utilities Commissions GHG Calculator version 3c, October 7, 2010. Available on-line at: 
http://ethree.com/public_projects/cpuc2.php. Accessed: September 6. 2012.   
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This concludes our assessment of the GHG impacts from this project.  If you have any questions or 
comments, please feel free to contact me at (707) 766-7700 x24.  We appreciate the opportunity to assist 
you. 
 
Sincerely, 
 
 
James A. Reyff 
Illingworth & Rodkin 
 
 
Attachment 1:  CalEEMod Output  
 
 
13-079 
 

James 
A. Reyff

Digitally signed by James A. 
Reyff 
DN: cn=James A. Reyff, 
o=Illingworth & Rodkin, Inc., ou, 
email=jreyff@illingworthrodkin.c
om, c=US 
Date: 2013.07.05 15:45:01 -07'00'
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Construction Phase - Used CalEEMod schedule, but with 2014 start date

Woodstoves - Assumed no wood stoves

Project Characteristics - Used PG&E emission rate for 2015

Land Use - Used lot acreage of 3.18 acres

Sonoma-North Coast County, Annual

1135 Healdsburg

1.1 Land Usage

Single Family Housing 40 Dwelling Unit

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

4

Wind Speed (m/s)

Precipitation Freq (Days)

2.2

75

1.3 User Entered Comments

1.0 Project Characteristics

2.0 Emissions Summary

Utility Company Pacific Gas & Electric Company

Date: 7/5/2013CalEEMod Version: CalEEMod.2011.1.1
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2015 1.17 0.26 0.21 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 27.62 27.62 0.00 0.00 27.70

2014 0.71 4.78 3.58 0.01 0.07 0.28 0.36 0.04 0.28 0.32 0.00 551.04 551.04 0.06 0.00 552.23

Total 1.88 5.04 3.79 0.01 0.07 0.30 0.38 0.04 0.30 0.34 0.00 578.66 578.66 0.06 0.00 579.93

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

Mitigated Construction

2.1 Overall Construction

2015 1.17 0.26 0.21 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 27.62 27.62 0.00 0.00 27.70

2014 0.71 4.78 3.58 0.01 0.09 0.28 0.38 0.04 0.28 0.32 0.00 551.04 551.04 0.06 0.00 552.23

Total 1.88 5.04 3.79 0.01 0.09 0.30 0.40 0.04 0.30 0.34 0.00 578.66 578.66 0.06 0.00 579.93

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

Unmitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 9.72 0.00 9.72 0.57 0.00 21.78

Mobile 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Area 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Energy 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 128.79 128.79 0.01 0.00 129.77

Water 0.00 0.00 0.00 0.00 0.00 3.55 3.55 0.08 0.00 5.87

Total 3.64 1.44 9.74 0.01 0.50 0.04 0.93 0.02 0.04 0.45 42.95 742.70 785.65 0.70 0.00 803.08

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

Unmitigated Operational
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 9.72 0.00 9.72 0.57 0.00 21.78

Mobile 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Area 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Energy 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 128.79 128.79 0.01 0.00 129.77

Water 0.00 0.00 0.00 0.00 0.00 3.55 3.55 0.08 0.00 5.87

Total 3.64 1.44 9.74 0.01 0.50 0.04 0.93 0.02 0.04 0.45 42.95 742.70 785.65 0.70 0.00 803.08

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 Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction
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3.2 Demolition - 2014

Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

Total 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

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

Unmitigated Construction Off-Site
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3.2 Demolition - 2014

Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

Total 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

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 Construction Off-Site
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3.3 Site Preparation - 2014

Off-Road 0.02 0.19 0.11 0.00 0.01 0.01 0.01 0.01 0.00 18.13 18.13 0.00 0.00 18.17

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.19 0.11 0.00 0.05 0.01 0.06 0.02 0.01 0.03 0.00 18.13 18.13 0.00 0.00 18.17

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

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

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2014

Off-Road 0.02 0.19 0.11 0.00 0.01 0.01 0.01 0.01 0.00 18.13 18.13 0.00 0.00 18.17

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.19 0.11 0.00 0.05 0.01 0.06 0.02 0.01 0.03 0.00 18.13 18.13 0.00 0.00 18.17

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

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 Construction Off-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

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

Unmitigated Construction Off-Site

3.4 Grading - 2014

Off-Road 0.02 0.18 0.12 0.00 0.01 0.01 0.01 0.01 0.00 19.01 19.01 0.00 0.00 19.05

Fugitive Dust 0.03 0.00 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.18 0.12 0.00 0.03 0.01 0.04 0.01 0.01 0.02 0.00 19.01 19.01 0.00 0.00 19.05

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

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

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 Construction Off-Site

3.4 Grading - 2014

Off-Road 0.02 0.18 0.12 0.00 0.01 0.01 0.01 0.01 0.00 19.01 19.01 0.00 0.00 19.05

Fugitive Dust 0.03 0.00 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.18 0.12 0.00 0.03 0.01 0.04 0.01 0.01 0.02 0.00 19.01 19.01 0.00 0.00 19.05

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 Construction On-Site



11 of 26

Vendor 0.01 0.07 0.08 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.14 11.14 0.00 0.00 11.15

Worker 0.02 0.02 0.19 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 14.55 14.55 0.00 0.00 14.58

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.09 0.27 0.00 0.02 0.00 0.03 0.00 0.00 0.00 0.00 25.69 25.69 0.00 0.00 25.73

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

Unmitigated Construction Off-Site

3.5 Building Construction - 2014

Off-Road 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

Total 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

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

Unmitigated Construction On-Site



12 of 26

Vendor 0.01 0.07 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.14 11.14 0.00 0.00 11.15

Worker 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.55 14.55 0.00 0.00 14.58

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.09 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.69 25.69 0.00 0.00 25.73

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 Construction Off-Site

3.5 Building Construction - 2014

Off-Road 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

Total 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

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 Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.00 0.00 0.13

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.00 0.23

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

Unmitigated Construction Off-Site

3.5 Building Construction - 2015

Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

Total 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

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

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.00 0.00 0.13

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.00 0.23

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 Construction Off-Site

3.5 Building Construction - 2015

Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

Total 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

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 Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

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

Unmitigated Construction Off-Site

3.6 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

Total 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

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

Unmitigated Construction On-Site
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3.6 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

Total 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

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 Construction Off-Site
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3.7 Architectural Coating - 2015

Off-Road 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

Archit. Coating 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.13 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

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

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

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 Construction Off-Site

3.7 Architectural Coating - 2015

Off-Road 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

Archit. Coating 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.13 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

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 Construction On-Site
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Unmitigated 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Mitigated 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

4.2 Trip Summary Information

4.3 Trip Type Information

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Total 382.80 403.20 350.80 1,093,388 1,093,388

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60

Miles Trip %

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

5.0 Energy Detail
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Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 46.43 46.43 0.00 0.00 46.90

NaturalGas 
Mitigated

0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 46.43 46.43 0.00 0.00 46.90

NaturalGas 
Unmitigated

0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

1.54342e+006 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

NaturalGas 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 tons/yr MT/yr

Unmitigated

5.1 Mitigation Measures Energy



21 of 26

5.3 Energy by Land Use - Electricity

Single Family 
Housing

261776 46.43 0.00 0.00 46.90

Total 46.43 0.00 0.00 46.90

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated

5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

1.54342e+006 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

NaturalGas 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 tons/yr MT/yr

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Mitigated 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

5.3 Energy by Land Use - Electricity

Single Family 
Housing

261776 46.43 0.00 0.00 46.90

Total 46.43 0.00 0.00 46.90

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated
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Architectural 
Coating

0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 2.47 0.03 2.72 0.00 0.00 0.38 0.00 0.38 33.23 51.98 85.22 0.00 0.00 86.44

Consumer 
Products

0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.01 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.49 0.00 0.00 0.50

Total 2.87 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.47 85.71 0.00 0.00 86.94

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

Mitigated

6.2 Area by SubCategory

Architectural 
Coating

0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 2.47 0.03 2.72 0.00 0.00 0.38 0.00 0.38 33.23 51.98 85.22 0.00 0.00 86.44

Consumer 
Products

0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.01 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.49 0.00 0.00 0.50

Total 2.87 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.47 85.71 0.00 0.00 86.94

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

Unmitigated
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7.1 Mitigation Measures Water

7.2 Water by Land Use

Single Family 
Housing

2.60616 / 
1.64301

3.55 0.08 0.00 5.87

Total 3.55 0.08 0.00 5.87

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

Unmitigated 3.55 0.08 0.00 5.87

Mitigated 3.55 0.08 0.00 5.87

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

7.0 Water Detail
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Single Family 
Housing

2.60616 / 
1.64301

3.55 0.08 0.00 5.87

Total 3.55 0.08 0.00 5.87

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

8.0 Waste Detail

Unmitigated 9.72 0.57 0.00 21.78

Mitigated 9.72 0.57 0.00 21.78

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year
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9.0 Vegetation

Single Family 
Housing

47.88 9.72 0.57 0.00 21.78

Total 9.72 0.57 0.00 21.78

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated

8.2 Waste by Land Use

Single Family 
Housing

47.88 9.72 0.57 0.00 21.78

Total 9.72 0.57 0.00 21.78

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated



505 Petaluma Boulevard South 
Petaluma, California 94952 

Tel:  707-766-7700                                 Fax: 707-766-7790 
www.illingworthrodkin.com                                              illro@illingworthrodkin.com

 
 
July 5, 2013 
 
 
 
Mr. Doyle Heaton 
DRG Builders, Inc. 
3496 Buskirk Ave, Ste 104 
Pleasant Hill, CA 94523  
VIA Email: doyle@drgbuilders.com, cort@munsellecivil.com 
 
 
SUBJECT: Greenhouse Gas Emissions Assessment of Residential Development 
  Healdsburg Avenue between Ferraro Drive and Monte Vista Avenue.  
 
  
Dear Mr. Heaton: 
 
The purpose of this letter is to compute greenhouse gas (GHG) emissions associated with the proposed 
single-family residential development on the eastern side of Healdsburg Avenue between Ferraro Drive 
and Monte Vista Avenue in Healdsburg, CA.  We understand that the project proposes to construct a 40 
single-family homes on a 3.18-acre site.   The site is currently occupied by a single family home 
surrounded by open fields.  The City’s General Plan designates the site’s land use as High-Density 
Residential which allows single-family units, multi-family units, and mobile home parks at a density of 
10-20 units per acre.  The site is currently zoned RM – Multi-family Residential, as is the undeveloped 
parcel to the south.   
 
This report addresses greenhouse gas emissions that the project would cause, per the climate change 
environmental checklist questions for compliance with CEQA, assuming the ultimate development of the 
project site as described above. This analysis was conducted using guidance provided by the Bay Area 
Air Quality Management District (BAAQMD). 
 
GHG Significance Thresholds 
 
The project is located in the southern portion of the North Coast Air Basin, where air quality is regulated 
at the local level by the North Sonoma County Air Pollution Control District (NSCAPCD).  The 
NSCAPCD does not have any rules, regulations, or evaluation polices that pertain to GHG emissions and 
land use development.  The District relies on methods used in the neighboring San Francisco Bay Area 
Air Basin, which is regulated by the Bay Area Air Quality Management District (BAAQMD).  The 
BAAQMD CEQA Air Quality Guidelines contain methodology and thresholds of significance for 
evaluating greenhouse gas (GHG) emissions from land use type projects.  The BAAQMD thresholds were 
developed specifically for the Bay Area after considering the latest Bay Area GHG inventory and the 
effects of Assembly Bill 32 (AB 32) scoping plan measures that would reduce regional emissions.  
BAAQMD intends to achieve GHG reductions from new land use developments to close the gap between 
projected regional emissions with AB 32 scoping plan measures and the AB 32 targets.  The BAAQMD 
suggested applying GHG efficiency thresholds to projects with emissions of 1,100 metric tons (MT) of 
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CO2e (carbon dioxide equivalency) or greater1.  Projects that have emissions below 1,100 MT of CO2e 
per year are considered to have less than significant GHG emissions.   

 

Methodology 

GHG emissions were computed for the full build out scenario of the proposed project.  Specifically, 
construction emissions were computed for both construction and operation of the project using the 
California Emission Estimator model, CalEEMod.  Construction emissions were based on the size and 
type of the project and model defaults, including those for phasing, duration and equipment usage.  The 
model predicts emissions of GHG in the form of equivalent carbon dioxide emissions or CO2e.   
CalEEMod predicts emission from traffic generated by the project as well as emissions associated with 
energy usage, water usage and solid waste generation.  CalEEMod is the model recommended by 
California Air Districts for predicting emissions from land use development projects, such as this one. 

Construction Emissions 

The CalEEMod model was used to predict construction GHG emissions.  The model default 14-month 
construction schedule was used in the modeling.  Construction phases included demolition, site 
preparation, site grading, some paving, building construction and application of architectural coatings.  
CO2 emissions associated with construction were assumed to occur mostly in 2014, with some emission 
occurring in 2015.  Under this scenario, construction of the project would emit 580 MT of CO2e.  Neither 
the City of Healdsburg, NSCAPCD, nor BAAQMD have quantified thresholds for construction activities.  
However, the annual emissions would be below the lowest project emission threshold considered by 
BAAQMD. 

Operational Emissions 

The CalEEMod model along with the project vehicle trip generation rates and estimates were used to 
predict operational period GHG emissions associated with operation of a fully developed site under the 
proposed project.  The project was modeled as “Single-Family Residences” in CalEEMod, based on the 
project description.  The model uses mobile emission factors from the California Air Resources Board’s 
EMFAC2007 model and adjusts these based on the effect of new regulations to reduce GHG emissions.  
These regulations include the Pavley Rule that increases fleet efficiency (reducing fuel consumption) and 
the low carbon fuel standard.  This model is sensitive to the year selected, since vehicle emissions have 
and continue to be reduced due to fuel efficiency standards and low carbon fuels.  Adjustments to the 
modeling are described below.  
 
Year of Analysis 
Emissions associated with vehicle travel depend on the year of analysis.  The earlier the year, the higher 
the emission rates as CalEEMod uses the California Air Resources Board’s EMFAC2007 motor vehicle 
emissions model.  This model assumes reduced emission rates as newer vehicles with lower emission 
rates replace older, more polluting vehicles through attrition of the overall vehicle fleet.  The earliest year 
the project could be possibly constructed and fully operated for one year would be 2015.  Full build out 
occurring later than 2015 would result in lower emissions. 
 
 
                                                 
1 BAAQMD.  2009.  California Environmental Quality Act Guidelines Update Proposed Thresholds of Significance.  
December. 
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CalEEMod Traffic Inputs 
The CalEEMod default assumptions for project trip generation, types of trips and trip lengths were used.  
The model default is 9.57 trips per weekday with trip lengths ranging from 7.3 to 10.8 miles, depending 
on the trip type (e.g., Home-Work, Home-Shop or Home-Other). 
 
Transit Bicycle and Pedestrian Adjustments 
Although the project has access from bike/pedestrian paths or lanes, no adjustments in CalEEMod were 
made.  
 
Energy Usage 
Energy usage emissions include those from natural gas combustion and electricity usage.  CalEEMod 
model default energy usage inputs were used in the modeling.  In addition, emission rates associated 
with electricity consumption were adjusted to account for Pacific Gas & Electric utility’s 
(PG&E) projected 2015 CO2 intensity rate.  This 2015 rate is based, in part, on the requirement 
of a renewable energy portfolio standard of 33 percent by the year 2020.  CalEEMod uses a 
default rate of 641.3 pounds of CO2 per megawatt of electricity produced.  The derived 2015 rate 
for PG&E was estimated at 391 pounds of CO2 per megawatt of electricity delivered and is based 
on the California Public Utilities Commission (CPUC) GHG Calculator.2 

Operational Emissions 
 
Table 1 presents the results of the CalEEMod model analysis in terms of annual metric tons of equivalent 
CO2 emissions (MT of CO2e/yr).  Assumptions are contained in the CalEEMod modeling data provided in 
Attachment 1. Also included in Attachment 1 are the emission computations for the pharmacy drive-up 
window.   As shown in Table 1 below, operation of the project would produce 804 metric tons of CO2e 
per year.  The project emissions would not exceed the bright-line significance threshold of 1,100 MT of 
CO2e/yr.   
 
Table 1  Annual Project GHG Emissions in Metric Tons 

 
Source Category 

2014 Unmitigated 
Emissions 

  
Area 87 
Energy Consumption 130 
Mobile1 559 
Solid Waste Generation 22 
Water Usage 6 

Total 804 
BAAQMD Thresholds 1,100 

MT CO2e/year 
1  Based on CalEEMod computations and traffic inputs (trip generation rate and trip length). 
2  Based on EMFAC2011 emission rates for light-duty vehicles idling at window 
NA = Not applicable. 
 

*     *     * 
 

                                                 
2 California Public Utilities Commissions GHG Calculator version 3c, October 7, 2010. Available on-line at: 
http://ethree.com/public_projects/cpuc2.php. Accessed: September 6. 2012.   
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This concludes our assessment of the GHG impacts from this project.  If you have any questions or 
comments, please feel free to contact me at (707) 766-7700 x24.  We appreciate the opportunity to assist 
you. 
 
Sincerely, 
 
 
James A. Reyff 
Illingworth & Rodkin 
 
 
Attachment 1:  CalEEMod Output  
 
 
13-079 
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Construction Phase - Used CalEEMod schedule, but with 2014 start date

Woodstoves - Assumed no wood stoves

Project Characteristics - Used PG&E emission rate for 2015

Land Use - Used lot acreage of 3.18 acres

Sonoma-North Coast County, Annual

1135 Healdsburg

1.1 Land Usage

Single Family Housing 40 Dwelling Unit

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

4

Wind Speed (m/s)

Precipitation Freq (Days)

2.2

75

1.3 User Entered Comments

1.0 Project Characteristics

2.0 Emissions Summary

Utility Company Pacific Gas & Electric Company

Date: 7/5/2013CalEEMod Version: CalEEMod.2011.1.1
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2015 1.17 0.26 0.21 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 27.62 27.62 0.00 0.00 27.70

2014 0.71 4.78 3.58 0.01 0.07 0.28 0.36 0.04 0.28 0.32 0.00 551.04 551.04 0.06 0.00 552.23

Total 1.88 5.04 3.79 0.01 0.07 0.30 0.38 0.04 0.30 0.34 0.00 578.66 578.66 0.06 0.00 579.93

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

Mitigated Construction

2.1 Overall Construction

2015 1.17 0.26 0.21 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 27.62 27.62 0.00 0.00 27.70

2014 0.71 4.78 3.58 0.01 0.09 0.28 0.38 0.04 0.28 0.32 0.00 551.04 551.04 0.06 0.00 552.23

Total 1.88 5.04 3.79 0.01 0.09 0.30 0.40 0.04 0.30 0.34 0.00 578.66 578.66 0.06 0.00 579.93

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

Unmitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 9.72 0.00 9.72 0.57 0.00 21.78

Mobile 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Area 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Energy 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 128.79 128.79 0.01 0.00 129.77

Water 0.00 0.00 0.00 0.00 0.00 3.55 3.55 0.08 0.00 5.87

Total 3.64 1.44 9.74 0.01 0.50 0.04 0.93 0.02 0.04 0.45 42.95 742.70 785.65 0.70 0.00 803.08

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

Unmitigated Operational
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 9.72 0.00 9.72 0.57 0.00 21.78

Mobile 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Area 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Energy 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 128.79 128.79 0.01 0.00 129.77

Water 0.00 0.00 0.00 0.00 0.00 3.55 3.55 0.08 0.00 5.87

Total 3.64 1.44 9.74 0.01 0.50 0.04 0.93 0.02 0.04 0.45 42.95 742.70 785.65 0.70 0.00 803.08

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 Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction
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3.2 Demolition - 2014

Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

Total 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

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

Unmitigated Construction Off-Site
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3.2 Demolition - 2014

Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

Total 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03 0.00 68.12 68.12 0.01 0.00 68.26

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 1.37 0.00 0.00 1.37

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 Construction Off-Site
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3.3 Site Preparation - 2014

Off-Road 0.02 0.19 0.11 0.00 0.01 0.01 0.01 0.01 0.00 18.13 18.13 0.00 0.00 18.17

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.19 0.11 0.00 0.05 0.01 0.06 0.02 0.01 0.03 0.00 18.13 18.13 0.00 0.00 18.17

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

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

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2014

Off-Road 0.02 0.19 0.11 0.00 0.01 0.01 0.01 0.01 0.00 18.13 18.13 0.00 0.00 18.17

Fugitive Dust 0.05 0.00 0.05 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.19 0.11 0.00 0.05 0.01 0.06 0.02 0.01 0.03 0.00 18.13 18.13 0.00 0.00 18.17

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41 0.00 0.00 0.41

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 Construction Off-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

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

Unmitigated Construction Off-Site

3.4 Grading - 2014

Off-Road 0.02 0.18 0.12 0.00 0.01 0.01 0.01 0.01 0.00 19.01 19.01 0.00 0.00 19.05

Fugitive Dust 0.03 0.00 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.18 0.12 0.00 0.03 0.01 0.04 0.01 0.01 0.02 0.00 19.01 19.01 0.00 0.00 19.05

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

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.00 0.00 0.55

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 Construction Off-Site

3.4 Grading - 2014

Off-Road 0.02 0.18 0.12 0.00 0.01 0.01 0.01 0.01 0.00 19.01 19.01 0.00 0.00 19.05

Fugitive Dust 0.03 0.00 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.18 0.12 0.00 0.03 0.01 0.04 0.01 0.01 0.02 0.00 19.01 19.01 0.00 0.00 19.05

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 Construction On-Site
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Vendor 0.01 0.07 0.08 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 11.14 11.14 0.00 0.00 11.15

Worker 0.02 0.02 0.19 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 14.55 14.55 0.00 0.00 14.58

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.09 0.27 0.00 0.02 0.00 0.03 0.00 0.00 0.00 0.00 25.69 25.69 0.00 0.00 25.73

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

Unmitigated Construction Off-Site

3.5 Building Construction - 2014

Off-Road 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

Total 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

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

Unmitigated Construction On-Site
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Vendor 0.01 0.07 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.14 11.14 0.00 0.00 11.15

Worker 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.55 14.55 0.00 0.00 14.58

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.09 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.69 25.69 0.00 0.00 25.73

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 Construction Off-Site

3.5 Building Construction - 2014

Off-Road 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

Total 0.54 3.65 2.64 0.00 0.23 0.23 0.23 0.23 0.00 417.76 417.76 0.04 0.00 418.68

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 Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.00 0.00 0.13

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.00 0.23

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

Unmitigated Construction Off-Site

3.5 Building Construction - 2015

Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

Total 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

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

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.00 0.00 0.13

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.22 0.00 0.00 0.23

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 Construction Off-Site

3.5 Building Construction - 2015

Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

Total 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.66 3.66 0.00 0.00 3.67

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 Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

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

Unmitigated Construction Off-Site

3.6 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

Total 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

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

Unmitigated Construction On-Site
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3.6 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

Total 0.03 0.21 0.15 0.00 0.02 0.02 0.02 0.02 0.00 19.60 19.60 0.00 0.00 19.65

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 Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.00 0.00 1.61

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 Construction Off-Site
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3.7 Architectural Coating - 2015

Off-Road 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

Archit. Coating 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.13 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

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

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

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

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.24 0.00 0.00 0.24

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 Construction Off-Site

3.7 Architectural Coating - 2015

Off-Road 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

Archit. Coating 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.13 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.30 2.30 0.00 0.00 2.30

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 Construction On-Site
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Unmitigated 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Mitigated 0.75 1.34 6.68 0.01 0.50 0.04 0.54 0.02 0.04 0.06 0.00 557.88 557.88 0.04 0.00 558.72

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

4.2 Trip Summary Information

4.3 Trip Type Information

Single Family Housing 382.80 403.20 350.80 1,093,388 1,093,388

Total 382.80 403.20 350.80 1,093,388 1,093,388

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 10.80 7.30 7.50 42.90 19.50 37.60

Miles Trip %

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

5.0 Energy Detail
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Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 46.43 46.43 0.00 0.00 46.90

NaturalGas 
Mitigated

0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 46.43 46.43 0.00 0.00 46.90

NaturalGas 
Unmitigated

0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

1.54342e+006 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

NaturalGas 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 tons/yr MT/yr

Unmitigated

5.1 Mitigation Measures Energy
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5.3 Energy by Land Use - Electricity

Single Family 
Housing

261776 46.43 0.00 0.00 46.90

Total 46.43 0.00 0.00 46.90

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated

5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

1.54342e+006 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

Total 0.01 0.07 0.03 0.00 0.00 0.01 0.00 0.01 0.00 82.36 82.36 0.00 0.00 82.86

NaturalGas 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 tons/yr MT/yr

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

Unmitigated 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Mitigated 2.88 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.48 85.71 0.00 0.00 86.94

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

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

5.3 Energy by Land Use - Electricity

Single Family 
Housing

261776 46.43 0.00 0.00 46.90

Total 46.43 0.00 0.00 46.90

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated
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Architectural 
Coating

0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 2.47 0.03 2.72 0.00 0.00 0.38 0.00 0.38 33.23 51.98 85.22 0.00 0.00 86.44

Consumer 
Products

0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.01 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.49 0.00 0.00 0.50

Total 2.87 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.47 85.71 0.00 0.00 86.94

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

Mitigated

6.2 Area by SubCategory

Architectural 
Coating

0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 2.47 0.03 2.72 0.00 0.00 0.38 0.00 0.38 33.23 51.98 85.22 0.00 0.00 86.44

Consumer 
Products

0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.01 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.49 0.00 0.00 0.50

Total 2.87 0.03 3.03 0.00 0.00 0.38 0.00 0.38 33.23 52.47 85.71 0.00 0.00 86.94

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

Unmitigated
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7.1 Mitigation Measures Water

7.2 Water by Land Use

Single Family 
Housing

2.60616 / 
1.64301

3.55 0.08 0.00 5.87

Total 3.55 0.08 0.00 5.87

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

Unmitigated 3.55 0.08 0.00 5.87

Mitigated 3.55 0.08 0.00 5.87

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

7.0 Water Detail
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Single Family 
Housing

2.60616 / 
1.64301

3.55 0.08 0.00 5.87

Total 3.55 0.08 0.00 5.87

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

8.0 Waste Detail

Unmitigated 9.72 0.57 0.00 21.78

Mitigated 9.72 0.57 0.00 21.78

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year
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9.0 Vegetation

Single Family 
Housing

47.88 9.72 0.57 0.00 21.78

Total 9.72 0.57 0.00 21.78

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated

8.2 Waste by Land Use

Single Family 
Housing

47.88 9.72 0.57 0.00 21.78

Total 9.72 0.57 0.00 21.78

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated
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Project Narrative:  
 
The 3.18-acre project site is located on the east side of Healdsburg Avenue 
between Monte Vista Avenue and Ferrero Drive at 1135 Healdsburg 
Avenue in Healdsburg, CA.  The site is bounded on the west by Healdsburg 
Avenue and commercial uses beyond, single family homes to the north and 
east, and a vacant parcel to the south.   
 
The site is currently occupied by a single family home surrounded by open 
fields.  The site is relatively level along Healdsburg Avenue and slopes 
moderately (5-7%) from east to west, toward Healdsburg Avenue.  A 
drainage ditch runs parallel to and approximately 15 feet east of Healdsburg 
Avenue and is captured by a public storm drain system within Healdsburg 
Avenue that eventually outlets into Foss Creek.   
 
The project, named Midtowne Healdsburg, proposes to develop the site with 
40 single-family detached homes, open space area and private alleys to 
provide vehicular access.   
 
Drainage swales, valley gutters, curb and gutter, drop inlets and a storm 
drain system are proposed to collect on-site storm water.  These features 
will ultimately direct runoff to the existing storm drain systems within the 
surrounding public streets.  Bioretention areas will provide storm water 
treatment. 
 
Drainage analysis is required to: 
 

 Determine the 25 year hydrology to adequately size the storm drain 
system. 

 Analyze the overland flow route for the 100 year storm. 
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Hydrologic Analysis 
 
For the purposes of this drainage report we used Section 4 of the City of 
Healdsburg’s Public Works Standard Specifications and Details (City 
Specifications) and the Sonoma County Water Agency Flood Control 
Design Criteria Manual (SCWA Manual) as a guideline for estimating the 
runoff.  
 
Review of the City Specifications and the SCWA Manual provides the 
following mathematical models and constant values used in the hydraulic 
analysis: 
 
 Runoff Coefficient C = 0.74 (private lots and alleys) 

 C = 0.41 (open space park area) 
 See “Post-Project On-Site Runoff  
 Coefficient Exhibit”   
 

 K-Factor  1.35 
 
 Rainfall Intensity i25  = 7.90/t0.516 in/hr 

 i100  =  10.15/t0.529 in/hr 
 
 Design Storm Event 25-Year & 100-Year 
 
 Initial Time of Concentration Varies 7 to 15 minutes 
 

The software program StormCAD by Haestads Methods was used to 
compute the storm runoff discharge for the 25 year storm event.  StormCAD 
is a modeling software for the design and analysis of storm water systems.  
The software simultaneously calculates the hydrologic and hydraulic 
conditions based on project design information.  Methods used in this 
analysis are consistent with the guidelines of City Specifications and the 
SCWA Manual.  The Rational Method was used to calculate storm water 
runoff. 
 
See the “Post-Project On-Site Tributary Map” for Tributary Area locations 
and sizes. See StormCAD reports for hydrology calculations. 
 
See the 100-Year Overland Flow Route Analysis section of this report for a 
discussion of computation methods and analysis of the 100 year storm. 
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Hydraulics for On-Site Storm Drain Pipes 
 
The project will require storm drain pipes at several locations on site to 
convey drainage to the existing storm drain system within the surrounding 
public streets.  The software program StormCAD by Haestads Methods was 
used to size the pipes for the 25 year storm event, as required by the City.  
Although not required, the on-site storm drain system has adequate capacity 
to convey the 100 year storm water.  Methods used in this analysis are 
consistent with the guidelines of City Specifications and the SCWA Manual 
and are summarized below.   
 
Hydrology  Rational Formula (as detailed in the 

Hydrology section above) 
         
Headloss Computation  AASHTO Method 
 
Friction Loss     Manning’s Equation 
      n=0.012 for HDPE pipes 
      n=0.014 for RCP pipes 
 
NOTE: Elevations provided in the on-site storm drain analysis are on the 
project datum.  Add 2.6 feet to get to the City datum. 
 
 
The starting points for the model are the points where the proposed storm 
drain will connect to the existing systems within Monte Vista Avenue and 
Ferrero Drive.  The elevation of the top of curb at the connection points were 
used for a starting hydraulic grade line.  This approach provides a 
conservative system design as it assumes the existing system is at full 
capacity and the hydraulic grade line is above ground.   
 
In order to simplify the analysis, specific pipes and inlets were omitted from 
the model.  In such cases, the runoff was applied to the upstream inlet of the 
tributary creating a more conservative result. 
 
The following StormCAD Reports tabulate the input values and results for 
each inlet, outlet and pipe of the storm drain system.  Also included are 
profiles of the system showing the hydraulic grade line elevation. The reports 
and profiles show that the hydraulic grade line is contained within the on-site 
storm drain system for the 25 year and 100 year storm They provide the 
reader the design documentation to demonstrate that this storm drain 
system is adequately sized and meets the requirements of the City 
Specifications and the SCWA Manual. 
 
See StormCAD reports for a schematic layout of the storm drain system and 
for hydraulic calculations. 
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Scenario: 25 Year

Title: Midtowne Tent Map
c:\...\calcs\drainage\11-13 tm stormcad.stm
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.
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: Cort Munselle
StormCAD v5.6 [05.06.007.00]
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Scenario: 25 Year

Inlet Report

Title: Midtowne Tent Map
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Label Rim
Elevation

(ft)

Sump
Elevation

(ft)

Area
(acres)

Inlet
C

Inlet
CA

(acres)

Time
of

Concentration
(min)

Local
Rational

Flow
(cfs)

External
Time of

Concentration
(min)

Additional
Flow
(cfs)

Total Flow
(cfs)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

Gravity
Element
Headloss

(ft)

Notes

I-2 126.60 122.60 0.07 0.74 0.05 7.00 0.20 0.00 0.00 3.67 126.18 126.08 0.09 T-11
I-3 131.00 124.30 0.00 0.74 0.00 7.00 0.00 0.00 0.00 0.85 126.24 126.19 0.04
I-4 126.50 124.50 0.26 0.41 0.11 10.00 0.35 0.00 0.00 0.35 126.24 126.24 0.00 T-1
I-5 136.80 134.80 0.22 0.74 0.16 7.00 0.64 0.00 0.00 0.64 135.28 135.21 0.07 T-2
I-6 130.90 124.40 0.13 0.74 0.10 7.00 0.38 0.00 0.00 3.16 126.95 126.73 0.22 T-13
I-7 132.90 128.90 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.41 129.58 129.40 0.18
I-8 136.80 134.80 0.14 0.74 0.10 7.00 0.41 0.00 0.00 0.41 135.17 135.13 0.05 T-3
I-9 128.70 124.70 0.06 0.74 0.04 7.00 0.17 0.00 0.00 0.17 127.00 127.00 0.00 T-12
I-10 133.80 131.80 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.03 132.47 132.28 0.19
I-11 136.80 134.80 0.36 0.74 0.27 7.00 1.05 0.00 0.00 1.05 135.36 135.29 0.07 T-4 & T-5
I-12 130.90 126.90 0.36 0.74 0.27 7.00 1.05 0.00 0.00 1.36 128.85 128.71 0.14 T-14
I-13 133.00 129.00 0.00 0.74 0.00 7.00 0.00 0.00 0.00 0.34 129.36 129.30 0.06
I-14 137.40 133.40 0.12 0.74 0.09 7.00 0.35 0.00 0.00 0.35 133.74 133.70 0.04 T-6
I-20 128.80 124.80 0.00 0.74 0.00 7.00 0.00 0.00 0.00 2.26 127.81 127.67 0.14
I-21 134.10 125.09 0.00 0.74 0.00 7.00 0.00 0.00 0.00 0.66 128.26 128.15 0.11
I-22 138.10 136.10 0.23 0.74 0.17 7.00 0.67 0.00 0.00 0.67 136.59 136.51 0.08 T-10
I-23 132.60 126.00 0.06 0.74 0.04 7.00 0.17 0.00 0.00 1.72 128.04 127.97 0.07 T-16
I-24 130.30 126.30 0.07 0.74 0.05 7.00 0.20 0.00 0.00 0.20 128.11 128.11 0.01 T-15
I-25 134.20 130.20 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.40 130.88 130.70 0.18
I-26 138.10 134.10 0.14 0.74 0.10 7.00 0.41 0.00 0.00 0.41 134.47 134.43 0.05 T-9
I-27 134.60 132.60 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.03 133.27 133.08 0.19
I-28 137.60 135.60 0.36 0.74 0.27 7.00 1.05 0.00 0.00 1.05 136.16 136.09 0.07 T-7 & T-8
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Scenario: 25 Year

Pipe Report

Title: Midtowne Tent Map
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Label Section
Size

Up-
stream
Node

Up-
stream
Invert

Elevation
(ft)

Down-
stream
Node

Down-
stream
Invert

Elevation
(ft)

Length
(ft)

Con-
structed
Slope
(ft/ft)

Mannings
n

Total
System

Flow
(cfs)

Full
Capacity

(cfs)

Velocity
In

(ft/s)

Velocity
Out
(ft/s)

System
Flow Time

(min)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

Gravity
Element
Headloss

(ft)

P-1 18 inch I-2 122.60 O-1 119.50 59 0.052542 0.014 3.67 22.36 2.08 2.08 11.20 126.08 126.00 0.08
P-2 12 inch I-3 124.30 I-2 122.60 32 0.053125 0.012 0.85 8.90 1.09 1.09 10.71 126.19 126.18 0.02
P-3 12 inch I-4 124.50 I-3 124.30 19 0.010526 0.012 0.35 3.96 0.44 0.44 10.00 126.24 126.24 0.00
P-4 6 inch I-5 134.80 I-3 124.30 143 0.073427 0.012 0.64 1.65 3.75 3.27 7.00 135.21 126.24 8.97
P-5 12 inch I-6 124.40 I-2 122.60 83 0.021687 0.012 3.16 5.68 4.02 4.02 8.14 126.73 126.18 0.56
P-6 12 inch I-7 128.90 I-6 124.40 37 0.121622 0.012 1.41 13.46 3.56 1.79 7.52 129.40 126.95 2.45
P-7 6 inch I-8 134.80 I-7 128.90 110 0.053636 0.012 0.41 1.41 3.02 2.08 7.00 135.13 129.58 5.55
P-8 6 inch I-9 124.70 I-6 124.40 58 0.005172 0.012 0.17 0.44 0.89 0.89 7.00 127.00 126.95 0.05
P-9 8 inch I-10 131.80 I-7 128.90 83 0.034940 0.012 1.03 2.45 3.81 2.94 7.31 132.28 129.58 2.70
P-10 8 inch I-11 134.80 I-10 131.80 113 0.026549 0.012 1.05 2.13 3.85 3.01 7.00 135.29 132.47 2.82
P-11 8 inch I-12 126.90 I-6 124.40 164 0.015244 0.012 1.36 1.62 3.89 3.89 7.43 128.71 126.95 1.76
P-12 6 inch I-13 129.00 I-12 126.90 48 0.043750 0.012 0.34 1.27 2.82 1.75 7.29 129.30 128.85 0.44
P-13 6 inch I-14 133.40 I-13 129.00 97 0.045361 0.012 0.35 1.29 2.84 2.31 7.00 133.70 129.36 4.34
P-20 15 inch I-20 124.80 O-2 120.50 52 0.082692 0.014 2.26 17.25 1.84 1.84 8.55 127.67 127.60 0.07
P-21 6 inch I-21 125.09 I-20 124.80 29 0.010000 0.012 0.66 0.61 3.35 3.35 7.28 128.15 127.81 0.34
P-22 6 inch I-22 136.10 I-21 125.09 138 0.079783 0.012 0.67 1.72 3.85 3.42 7.00 136.51 128.26 8.25
P-23 12 inch I-23 126.00 I-20 124.80 79 0.015190 0.012 1.72 4.76 2.19 2.19 7.95 127.97 127.81 0.16
P-24 6 inch I-24 126.30 I-23 126.00 59 0.005085 0.012 0.20 0.43 1.04 1.04 7.00 128.11 128.04 0.07
P-25 12 inch I-25 130.20 I-23 126.00 32 0.131250 0.012 1.40 13.98 3.56 1.78 7.56 130.70 128.04 2.66
P-26 6 inch I-26 134.10 I-25 130.20 111 0.035135 0.012 0.41 1.14 3.02 2.08 7.00 134.43 130.88 3.55
P-27 8 inch I-27 132.60 I-25 130.20 90 0.026667 0.012 1.03 2.14 3.81 2.94 7.31 133.08 130.88 2.20
P-29 8 inch I-28 135.60 I-27 132.60 113 0.026549 0.012 1.05 2.13 3.85 3.01 7.00 136.09 133.27 2.82
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Label Rim
Elevation

(ft)

Sump
Elevation

(ft)

Tailwater
Condition

Tailwater
Elevation

(ft)

Total Flow
(cfs)

System
Flow Time

(min)

Velocity
Out
(ft/s)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

O-1 125.70 119.50 User-Specifie 126.00 3.59 11.68 0.00 126.00 126.00
O-2 127.10 120.50 User-Specifie 127.60 2.20 9.02 0.00 127.60 127.60
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Profile: Profile: I-7 to I-11
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Station (ft)

Profile: Profile: O-2 to I-28
Scenario: 25 Year
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Elevation (ft)

Station (ft)

Profile: Profile: I-20 to I-22
Scenario: 25 Year
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Station (ft)

Profile: Profile: I-24 to I-26
Scenario: 25 Year
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Label Rim
Elevation

(ft)

Sump
Elevation

(ft)

Area
(acres)

Inlet
C

Inlet
CA

(acres)

Time
of

Concentration
(min)

Local
Rational

Flow
(cfs)

External
Time of

Concentration
(min)

Additional
Flow
(cfs)

Total Flow
(cfs)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

Gravity
Element
Headloss

(ft)

Notes

I-2 126.60 122.60 0.07 0.74 0.05 7.00 0.26 0.00 0.00 4.62 126.28 126.13 0.15 T-11
I-3 131.00 124.30 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.07 126.37 126.30 0.07
I-4 126.50 124.50 0.26 0.41 0.11 10.00 0.44 0.00 0.00 0.44 126.38 126.37 0.00 T-1
I-5 136.80 134.80 0.22 0.74 0.16 7.00 0.80 0.00 0.00 0.80 135.34 135.24 0.10 T-2
I-6 130.90 124.40 0.13 0.74 0.10 7.00 0.47 0.00 0.00 3.93 127.48 127.14 0.34 T-13
I-7 132.90 128.90 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.76 129.72 129.46 0.26
I-8 136.80 134.80 0.14 0.74 0.10 7.00 0.51 0.00 0.00 0.51 135.22 135.16 0.06 T-3
I-9 128.70 124.70 0.06 0.74 0.04 7.00 0.22 0.00 0.00 0.22 127.56 127.55 0.01 T-12
I-10 133.80 131.80 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.29 132.62 132.34 0.28
I-11 136.80 134.80 0.36 0.74 0.27 7.00 1.31 0.00 0.00 1.31 135.44 135.34 0.09 T-4 & T-5
I-12 130.90 126.90 0.36 0.74 0.27 7.00 1.31 0.00 0.00 1.67 130.37 130.16 0.21 T-14
I-13 133.00 129.00 0.00 0.74 0.00 7.00 0.00 0.00 0.00 0.43 130.66 130.61 0.05
I-14 137.40 133.40 0.12 0.74 0.09 7.00 0.44 0.00 0.00 0.44 133.79 133.74 0.05 T-6
I-20 128.80 124.80 0.00 0.74 0.00 7.00 0.00 0.00 0.00 2.88 127.95 127.72 0.23
I-21 134.10 125.09 0.00 0.74 0.00 7.00 0.00 0.00 0.00 0.82 128.65 128.48 0.17
I-22 138.10 136.10 0.23 0.74 0.17 7.00 0.84 0.00 0.00 0.84 136.65 136.55 0.10 T-10
I-23 132.60 126.00 0.06 0.74 0.04 7.00 0.22 0.00 0.00 2.18 128.31 128.20 0.11 T-16
I-24 130.30 126.30 0.07 0.74 0.05 7.00 0.26 0.00 0.00 0.26 128.42 128.41 0.01 T-15
I-25 134.20 130.20 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.76 131.02 130.76 0.26
I-26 138.10 134.10 0.14 0.74 0.10 7.00 0.51 0.00 0.00 0.51 134.52 134.46 0.06 T-9
I-27 134.60 132.60 0.00 0.74 0.00 7.00 0.00 0.00 0.00 1.29 133.42 133.14 0.28
I-28 137.60 135.60 0.36 0.74 0.27 7.00 1.31 0.00 0.00 1.31 136.24 136.14 0.09 T-7 & T-8
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Label Section
Size

Up-
stream
Node

Up-
stream
Invert

Elevation
(ft)

Down-
stream
Node

Down-
stream
Invert

Elevation
(ft)

Length
(ft)

Con-
structed
Slope
(ft/ft)

Mannings
n

Total
System

Flow
(cfs)

Full
Capacity

(cfs)

Velocity
In

(ft/s)

Velocity
Out
(ft/s)

System
Flow Time

(min)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

Gravity
Element
Headloss

(ft)

P-1 18 inch I-2 122.60 O-1 119.50 59 0.052542 0.014 4.62 22.36 2.61 2.61 10.96 126.13 126.00 0.13
P-2 12 inch I-3 124.30 I-2 122.60 32 0.053125 0.012 1.07 8.90 1.36 1.36 10.57 126.30 126.28 0.02
P-3 12 inch I-4 124.50 I-3 124.30 19 0.010526 0.012 0.44 3.96 0.55 0.55 10.00 126.37 126.37 0.00
P-4 6 inch I-5 134.80 I-3 124.30 143 0.073427 0.012 0.80 1.65 4.35 4.09 7.00 135.24 126.37 8.87
P-5 12 inch I-6 124.40 I-2 122.60 83 0.021687 0.012 3.93 5.68 5.00 5.00 8.21 127.14 126.28 0.86
P-6 12 inch I-7 128.90 I-6 124.40 37 0.121622 0.012 1.76 13.46 3.85 2.24 7.49 129.46 127.48 1.99
P-7 6 inch I-8 134.80 I-7 128.90 110 0.053636 0.012 0.51 1.41 3.33 2.60 7.00 135.16 129.72 5.44
P-8 6 inch I-9 124.70 I-6 124.40 58 0.005172 0.012 0.22 0.44 1.12 1.12 7.00 127.55 127.48 0.08
P-9 8 inch I-10 131.80 I-7 128.90 83 0.034940 0.012 1.29 2.45 4.28 3.68 7.29 132.34 129.72 2.61
P-10 8 inch I-11 134.80 I-10 131.80 113 0.026549 0.012 1.31 2.13 4.33 3.76 7.00 135.34 132.62 2.73
P-11 8 inch I-12 126.90 I-6 124.40 164 0.015244 0.012 1.67 1.62 4.79 4.79 7.64 130.16 127.48 2.68
P-12 6 inch I-13 129.00 I-12 126.90 48 0.043750 0.012 0.43 1.27 2.19 2.19 7.27 130.61 130.37 0.24
P-13 6 inch I-14 133.40 I-13 129.00 97 0.045361 0.012 0.44 1.29 3.11 2.23 7.00 133.74 130.66 3.08
P-20 15 inch I-20 124.80 O-2 120.50 52 0.082692 0.014 2.88 17.25 2.35 2.35 8.23 127.72 127.60 0.12
P-21 6 inch I-21 125.09 I-20 124.80 29 0.010000 0.012 0.82 0.61 4.19 4.19 7.26 128.48 127.95 0.53
P-22 6 inch I-22 136.10 I-21 125.09 138 0.079783 0.012 0.84 1.72 4.50 4.28 7.00 136.55 128.65 7.90
P-23 12 inch I-23 126.00 I-20 124.80 79 0.015190 0.012 2.18 4.76 2.77 2.77 7.76 128.20 127.95 0.25
P-24 6 inch I-24 126.30 I-23 126.00 59 0.005085 0.012 0.26 0.43 1.30 1.30 7.00 128.41 128.31 0.10
P-25 12 inch I-25 130.20 I-23 126.00 32 0.131250 0.012 1.76 13.98 3.85 2.24 7.53 130.76 128.31 2.46
P-26 6 inch I-26 134.10 I-25 130.20 111 0.035135 0.012 0.51 1.14 3.33 2.60 7.00 134.46 131.02 3.44
P-27 8 inch I-27 132.60 I-25 130.20 90 0.026667 0.012 1.29 2.14 4.28 3.68 7.29 133.14 131.02 2.12
P-29 8 inch I-28 135.60 I-27 132.60 113 0.026549 0.012 1.31 2.13 4.33 3.76 7.00 136.14 133.42 2.73
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Label Rim
Elevation

(ft)

Sump
Elevation

(ft)

Tailwater
Condition

Tailwater
Elevation

(ft)

Total Flow
(cfs)

System
Flow Time

(min)

Velocity
Out
(ft/s)

Hydraulic
Grade
Line In

(ft)

Hydraulic
Grade

Line Out
(ft)

O-1 125.70 119.50 User-Specifie 126.00 4.54 11.34 0.00 126.00 126.00
O-2 127.10 120.50 User-Specifie 127.60 2.82 8.60 0.00 127.60 127.60
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Elevation (ft)

Station (ft)

Profile: Profile: O-1 to I-14
Scenario: 100 Year
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Elevation (ft)

Station (ft)

Profile: Profile: I-2 to I-5
Scenario: 100 Year
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Elevation (ft)

Station (ft)

Profile: Profile: I-9 to I-8
Scenario: 100 Year

0+00 1+00 2+00 3+00
120.00

125.00

130.00

135.00

140.00

HG
L I

n:
 12

7.
56

 ft
Ri

m
: 1

28
.7

0 f
t

In
v O

ut
: 1

24
.7

0 f
t

St
a:

 0+
00

 ft
I-9

HG
L I

n:
 12

7.
48

 ft
Ri

m
: 1

30
.9

0 f
t

In
v O

ut
: 1

24
.4

0 f
t

In
v I

n:
 12

4.
40

 ft
St

a:
 0+

58
 ft

I-6

HG
L I

n:
 12

9.
72

 ft
Ri

m
: 1

32
.9

0 f
t

In
v O

ut
: 1

28
.9

0 f
t

In
v I

n:
 12

8.
90

 ft
St

a:
 0+

95
 ft

I-7

HG
L I

n:
 13

5.
22

 ft
Ri

m
: 1

36
.8

0 f
t

In
v O

ut
: 1

34
.8

0 f
t

St
a:

 2+
05

 ft
I-8

@ S = 0.005172 ft/ft
6 inch58 ft

P-8

@ S = 0.121622 ft/ft
12 inch37 ft

P-6

@ S = 0.053636 ft/ft
6 inch110 ft

P-7

22 of 45



Profile
Scenario: 100 Year

Title: Midtowne Tent Map
c:\...\calcs\drainage\11-13 tm stormcad.stm
09/25/13  02:00:08 PM

.
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: Cort Munselle
StormCAD v5.6 [05.06.007.00]

Page 1 of 1

Elevation (ft)

Station (ft)

Profile: Profile: I-7 to I-11
Scenario: 100 Year
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Profile: Profile: O-2 to I-28
Scenario: 100 Year
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Elevation (ft)
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Profile: Profile: I-20 to I-22
Scenario: 100 Year
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Elevation (ft)
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Profile: Profile: I-24 to I-26
Scenario: 100 Year
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On-Site Overland Flow Route Analysis 
 
The Hydrology Map indicates the overland flow route for storm water should 
it not be capable of entering the storm drain system.  This could be the case 
during storms greater than the design storm or in circumstances such as 
clogged or nonfunctioning inlets.  Storm water will follow the paths indicated 
on the map and outlet into the surrounding public streets.  
 
The alley ways were analyzed to ensure adequate capacity to convey storm 
water and prevent it from entering homes.  The 100 year storm was used for 
this analysis. To simplify the calculations, the flow rate was calculated for the 
worst case situation.  For this project, the worst case is scenario is the alley 
way with the most tributary flow and the flattest slope.  The depth of flow was 
calculated for the alley based on this worst case flow.  This situation was 
analyzed for each of the two alley types.  This calculation is conservative 
since it assumes all storm water from the tributary area flows overland to the 
alley and that no storm water enters the below ground storm drain system. 
 
The rational method was used to calculate the 100 year storm runoff.  The 
capacity of the alleys was calculated using the trapezoidal channel calculator 
within AutoCAD.   
 
See the detailed calculations on the following pages which demonstrate that 
the alleys have sufficient carrying capacity and that they meet the 
requirements of the City Specifications and the SCWA Manual.   
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Alley with 

Centered Valley Gutter 
 
Flow to worst case alley way (Alley 
E): 
 
T-3 0.14 ac 
T-4 0.18 ac 
T-12 0.06 ac 
T-13 0.13 ac 
  
             Total = 0.51ac 
 
t = 7 minutes 
i100 = 10.15 / t 0.529 
i100 = 10.15 / 7 0.529 = 3.63 in/hr 
 
Q=CIAK 
Q=(0.74)(3.63)(0.51)(1.35) 
Q=1.85 cfs 

 
                     Channel Calculator             
 
Given Input Data: 
     Shape ...........................  Trapezoidal
     Solving for ................  Depth of Flow 
     Flowrate .................... 1.8500 cfs 
     Slope ........................  0.0200 ft/ft 
     Manning's n ..............  0.0140 
     Height .......................  0.2400 ft 
     Bottom width .............  0.0000 ft 
     Left slope ................0.0200 ft/ft (V/H)
     Right slope ............ 0.0200 ft/ft (V/H) 
 
Computed Results: 
     Depth ...........................  0.1251 ft 
     Velocity ........................  2.3648 fps 
     Full Flowrate ...............  10.5163 cfs 
     Flow area .....................  0.7823 ft2 
     Flow perimeter ............  12.5109 ft 
     Hydraulic radius ............  0.0625 ft 
     Top width .....................  12.5084 ft 
     Area ............................  2.8800 ft2 
     Perimeter .......................  24.0048 ft 
     Percent full ....................  52.1184 %

 
Alley with 

Valley Gutter on Far Side 
 
Flow to worst case alley way (Alley 
A): 
 
T-5  0.18 ac 
T-6  0.12 ac 
T-7  0.18 ac 
T-8  0.18 ac 
T-14  0.14 ac 
 
             Total = 0.80ac 
 
t = 7 minutes 
i100 = 10.15 / t 0.529 
i100 = 10.15 / 7 0.529 = 3.63 in/hr 
 
Q=CIAK 
Q=(0.74)(3.63)(0.80)(1.35) 
Q=2.90cfs 
 

 
                     Channel Calculator             
 
Given Input Data: 
     Shape .........................  Trapezoidal 
     Solving for ................  Depth of Flow 
     Flowrate ......................  2.9000 cfs 
     Slope ...........................  0.0050 ft/ft 
     Manning's n .................  0.0140 
     Height ..........................  0.3200 ft 
     Bottom width ...............  0.0000 ft 
     Left slope .............. 0.1100 ft/ft (V/H) 
     Right slope ...........  0.0500 ft/ft (V/H) 
 
Computed Results: 
     Depth ...........................  0.3053 ft 
     Velocity ........................  2.1396 fps 
     Full Flowrate ...................  3.2887 cfs
     Flow area .......................  1.3554 ft2 
     Flow perimeter ..................  8.9046 ft 
     Hydraulic radius ................  0.1522 ft 
     Top width .......................  8.8802 ft 
     Area ............................  1.4895 ft2 
     Perimeter .......................  9.3346 ft 
     Percent full ....................  95.3928 %
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100-Year Overland Flow Route Analysis  
 
The overland route of the 100 year storm water flow was analyzed using the 
hydrologic mathematical models and constants described in the Hydrology 
Section above.  Overland storm water flows in the project area are split by a 
high point in Healdsburg Avenue located just north of the intersection of 
Ferrero Drive and Healdsburg Avenue. Storm water flows to two separate 
points which are described in detail below.  Calculations performed for the 
analysis of the points are included in the following pages.    
 
NOTE: Elevations provided in the 100-year overland flow analysis are on 
the City datum.  Subtract 2.6 feet to get to the project datum. 
 
Point 1 (Intersection of Monte Vista and Healdsburg Avenue): 
The northern portion of the site’s storm water flows north to a break out 
point at the intersection of Monte Vista and Healdsburg Avenue.  This 
northern area of the site is part of a 274 acre tributary area directed to 
Tributary #5 and a 5’X8’ box culvert at the intersection of Monte Vista and 
Healdsburg Avenue.  The box culvert was analyzed under 100 year storm 
conditions to determine its carrying capacity.  In the 100 year storm, storm 
water at the culvert overtops the roadway and travels to Point 1, which is a 
low point in the curb in Healdsburg Avenue. Hydraflow Express in AutoCAD 
was used to determine the portion of flow traveling through the culvert and 
the amount overtopping the roadway and then traveling to Point 1.  A weir 
calculation was then performed at the low point in the curb to determine the 
height of the storm water in the curb and gutter.  The calculation shows that 
the storm water breaks over and leaves the curb at this point.  After 
breaking over the curb at Point 1, storm water travels west to Tributary #5 
and then to Foss Creek. Calculations are provided for the pre- and post-
project conditions to demonstrate the project’s effect on 100 year overland 
storm water levels.  The pre-project overland flow to Point 1 is 130.0 cfs, 
creating a break out elevation of 128.3 feet at the curb.  Post-project flow to 
this point is 140.2 cfs, creating a break out elevation of 128.3 feet at the 
curb.  The post-project condition creates an increase of 10.2 cfs to the 100 
year storm water flow at the break out point of the intersection. The 100 
year storm water elevation as it breaks over the low point in the curb in the 
intersection remains unchanged from the pre-project condition. 
 
Point 2 (Intersection of Powell Avenue and Healdsburg Avenue): 
The southern portion of the site’s storm water flows south to a break out 
point at the intersection of Powell Avenue and Healdsburg Avenue.  This 
southern area of the site is part of a 22 acre tributary area directed to this 
intersection.  The intersection was analyzed under 100 year storm 
conditions to determine its performance.  The amount of flow to the 
intersection analyzed is the 100 year flow minus the 25 year flow.  This 
assumes the storm drain system within this tributary area is adequately 
sized per City of Healdsburg standards and that the 25 year flow is within 
the underground system.  Flow calculations are detailed bellow.  The flow 
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will inundate the intersection and break out at two separate points.  A 
portion of the storm water will break over a high point in the flow line of the 
curb and gutter (Point 2A), then continue to travel south along Healdsburg 
Avenue.  Storm water will also break over a low point in the top of curb 
within the intersection (Point 2B).  After this break out point in the top of 
curb, storm water will travel west over private property to Foss Creek. Weir 
calculations were performed at both points to determine the storm water 
flow and elevation at each break out point. Calculations are also provided 
for the pre- and post-project conditions to demonstrate the project’s effect 
on 100 year overland storm water levels.  The total pre-project overland flow 
to the Powell Ave and Healdsburg Avenue intersection is 12.0 cfs.  The pre-
project break out flows at Point 2A and Point 2B are 0.6 cfs and 11.4 cfs, 
respectively, creating a break out elevation of 120.2 feet.    The total post-
project flow to the intersection is 12.4 cfs.  The break out flows at Point 2A 
and 2B are 0.7 cfs and 11.7 cfs, creating a break out elevation of 120.2.  
The post-project condition creates an increase of 0.4 cfs to the 100 year 
storm water flows at the break out points of the intersection.  The 100 year 
storm water elevation as it breaks over the low point in the curb in the 
intersection remains unchanged from the pre-project condition. 
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POINT 1 Pre-Project Calculations: 
 
Tributary Z: 
A = 43.0 acres, C = 0.45 
Initial time = 15 minutes 
Travel distance = 2,500 LF 
 
100 Year Storm: 

Velocity= 7.7f ft/s (from ACAD Channel Calculator) 

Time of travel = 2,500 LF x (1 sec / 7.7 ft/s ) x (1 min / 60 sec) = 5.4 min 

Time of concentration = Tc + 5.4 min = 15 + 5.4 min = 20.4 min 

I100 = 10.15 / t0.529  = 10.15 / 20.40.529 = 2.06 in/hr 

Q100 = CIAK = 0.45 (2.06) (43.0) (1.35) = 53.8 cfs 

 
Tributary Y: 
A = 203.2 acres, C = 0.70 
Initial time = 20.4 minutes 
Travel distance = 2,900 LF 
 
100 Year Storm: 

Velocity= 19.2 ft/s (from ACAD Pipe Calculator) 

Time of travel = 2,900 LF x (1 sec / 19.2 ft/s ) x (1 min / 60 sec) = 2.5 min 

Time of concentration = Tc + 2.5 min = 20.4 + 2.5 min = 22.9 min 

I100 = 10.15 / t0.529  = 10.15 / 22.90.529 = 1.94 in/hr 

Q100 = CIAK = 0.70 (1.94) (203.2) (1.35) = 372.5 cfs 

 

Tributary X: 
A = 3.9 acres, C = 0.70 
Initial time = 10 minutes 
 
100 Year Storm: 

I100 = 10.15 / t0.529  = 10.15 / 10.529 = 3.00 in/hr 

Q100 = CIAK = 0.70 (3.00) (3.9) (1.35) = 11.1 cfs  

 

Tributary W: 
A = 18.8 acres, C = 0.70 
Initial time = 15 minutes 
 
100 Year Storm: 

I100 = 10.15 / t0.529  = 10.15 / 15.529 = 2.42 in/hr 

Q100 = CIAK = 0.70 (2.42) (18.8) (1.35) = 43.0 cfs 
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Tributary V: 
A = 4.6 acres, C = 0.42 
Initial time = 15 minutes 
 
100 Year Storm: 

I100 = 10.15 / t0.529  = 10.15 / 15.529 = 2.42 in/hr 

Q100 = CIAK = 0.42 (2.42) (4.6) (1.35) = 6.3 cfs 

 

Total 100 Year Pre-Project Flow to 5’x8’ Box Culvert: 
Qtotal = QTrib V + QTrib W + QTrib X + QTrib Y + QTrib Z 
Qtotal = 6.3 + 43.0 + 11.1 + 372.5 + 53.8 = 486.7 cfs 
 
*See Box Culvert Calculation using Hydraflow Express 
Flow through culvert = 356.8 cfs 
 
Total 100 year Pre-Project Overland Flow to Intersection of Monte Vista 
Avenue and Healdsburg Avenue = 130.0 cfs. 
 
POINT 1 Post-Project Calculations: 
 
*Post-project and pre-project flows are the same for Tributary W, X, Y and Z 
(see flow calculations above).  Post-project flow differs for Tributary V. 
 
Tributary Z:  Q100 = 53.8 cfs 
Tributary Y:  Q100 = 372.5 cfs 
Tributary X:  Q100 = 11.1 cfs  
Tributary W:  Q100 = 43.0 cfs 
 

Tributary V: 
A = 4.9 acres, C = 0.74 
Initial time = 7 minutes 
 
100 Year Storm: 

I100 = 10.15 / t0.529  = 10.15 / 70.529 = 3.63 in/hr 

Q100 = CIAK = 0.74 (3.63) (4.9) (1.35) = 17.8 cfs 

 

Total 100 Year Post-Project Flow to 5’x8’ Box Culvert: 
Qtotal = QTrib V + QTrib W + QTrib X + QTrib Y + QTrib Z 
Qtotal = 17.8 + 43.0 + 11.1 + 372.5 + 53.8 = 498.2 cfs 
 
Flow through culvert = 358.8 cfs 
*See Box Culvert Calculation using Hydraflow Express 
 
Total 100 year Post-Project Overland Flow to Intersection of Monte Vista 
Avenue and Healdsburg Avenue = 140.2 cfs. 
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POINT 2 Pre-Project Calculations: 
 
Tributary S: 
A = 8.5 acres, C = 0.70 
Initial time = 10 minutes 
 
25 Year Storm: 
I25 = 7.90 / t0.516  = 7.90 / 100.516 = 2.41 in/hr 
Q25 = CIAK = 0.70 (2.41) (8.5) (1.35) = 19.4 cfs 
100 Year Storm 
I100 = 10.15 / t0.529  = 10.15 / 100.529 = 3.00 in/hr 
Q100 = CIAK = 0.70 (3.00) (8.5) (1.35) = 24.1 cfs 
Qoverland = Q100 – Q25 = 24.1-19.4 = 4.7 cfs 
 
Tributary T: 
A = 12.4 acres, C = 0.70 
Initial time = 10 minutes 
 
25 Year Storm: 
I25 = 7.90 / t0.516  = 7.90 / 100.516 = 2.41 in/hr 
Q25 = CIAK = 0.70 (2.41) (12.4) (1.35) = 28.2 cfs 
100 Year Storm 
I100 = 10.15 / t0.529  = 10.15 / 100.529 = 3.00 in/hr 
Q100 = CIAK = 0.70 (3.00) (12.4) (1.35) = 35.2 cfs 
Qoverland = Q100 – Q25 = 35.2 – 28.2 = 7.0 cfs 
 
Tributary U: 
A = 1.2 acres, C = 0.42 
Initial time = 15 minutes 
 
25 Year Storm: 
I25 = 7.90 / t0.516  = 7.90 / 150.516 = 1.95 in/hr 
Q25 = CIAK = 0.42 (1.95) (1.2) (1.35) = 1.3 cfs 
100 Year Storm 
I100 = 10.15 / t0.529  = 10.15 / 150.529 = 2.42 in/hr 
Q100 = CIAK = 0.42 (2.42) (1.2) (1.35) = 1.6 cfs 
Qoverland = Q100 – Q25 = 1.6 – 1.3 = 0.3 cfs 
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Total 100 Year Pre-Project Overland Flow to Intersection of Powell Ave 
and Healdsburg Ave: 
 
Qtotal = QTrib S + QTrib T + QTrib U 
Qtotal = 4.7 + 7.0 + 0.3 = 12.0 cfs 
 
*See Weir Calculations using Hydraflow Express 
 
 
POINT 2 Post-Project Calculations: 
 
*Post-project and pre-project flows are the same for Tributary S and T (see 
flow calculations above).  Post-project flow differs for Tributary U. 
 
Tributary S:  Qoverland = 4.7 cfs 
Tributary T:  Qoverland = 7.0 cfs 
 
Tributary U: 
A = 0.9 acres, C = 0.74 
Initial time = 7 minutes 
 
25 Year Storm: 
I25 = 7.90 / t0.516  = 7.90 / 70.516 = 2.89 in/hr 
Q25 = CIAK = 0.74 (2.89) (0.9) (1.35) = 2.6 cfs 
100 Year Storm 
I100 = 10.15 / t0.529  = 10.15 / 0.529 = 3.63 in/hr 
Q100 = CIAK = 0.74 (3.63) (0.9) (1.35) = 3.3 cfs 
Qoverland = Q100 – Q25 = 3.3 – 2.6 = 0.7 cfs 
 
Total 100 Year Post-Project Overland Flow to Intersection of Powell 
Ave and Healdsburg Ave: 
 
Qtotal = QTrib S + QTrib T + QTrib U 
Qtotal = 4.7 + 7.0 + 0.7 = 12.4 cfs 
 
*See Weir Calculations using Hydraflow Express 
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Wednesday, Sep 25 2013

PRE-PROJECT 5' x 8' Box Culvert @ Int. of Monte Vista and Healdsburg Avenue

Invert Elev Dn (ft) =  123.00
Pipe Length (ft) =  100.00
Slope (%) =  0.00
Invert Elev Up (ft) =  123.00
Rise (in) =  60.0
Shape =  Box
Span (in) =  96.0
No. Barrels =  1
n-Value =  0.014
Culvert Type =  Rectagular Concrete
Culvert Entrance =  Tapered inlet throat
Coeff. K,M,c,Y,k =  0.475, 0.667, 0.0179, 0.97, 0.2

Embankment
Top Elevation (ft) =  129.00
Top Width (ft) =  64.00
Crest Width (ft) =  300.00

Calculations
Qmin (cfs) =  486.70
Qmax (cfs) =  486.70
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  486.70
Qpipe (cfs) =  356.75
Qovertop (cfs) =  129.95
Veloc Dn (ft/s) =  9.97
Veloc Up (ft/s) =  8.92
HGL Dn (ft) =  127.47
HGL Up (ft) =  128.14
Hw Elev (ft) =  129.27
Hw/D (ft) =  1.25
Flow Regime =  Inlet Control
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Thursday, Sep 26 2013

PRE-PROJECT @ Point 1: Low Point in Curb @ Int. of Monte Vista and Healdsburg

Triangular
Side Slopes (z:1) =  200.00, 75.00
Total Depth (ft) =  1.40

Invert Elev (ft) =  127.50
Slope (%) =  0.08
N-Value =  0.014

Calculations
Compute by: Known Q
Known Q (cfs) =  130.00

Highlighted
Depth (ft) =  0.78
Q (cfs) =  130.00
Area (sqft) =  83.65
Velocity (ft/s) =  1.55
Wetted Perim (ft) =  214.51
Crit Depth, Yc (ft) =  0.57
Top Width (ft) =  214.50
EGL (ft) =  0.82
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Elev (ft) Depth (ft)
Section

127.00 -0.50

127.50 0.00

128.00 0.50
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129.00 1.50

Reach (ft)

128.3

TC 128.9

FL 128.4

__ FL 127.0

__ TC 127.5
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Wednesday, Sep 25 2013

POST-PROJECT 5' x 8' Box Culvert @ Int. of Monte Vista and Healdsburg Avenue

Invert Elev Dn (ft) =  123.00
Pipe Length (ft) =  100.00
Slope (%) =  0.00
Invert Elev Up (ft) =  123.00
Rise (in) =  60.0
Shape =  Box
Span (in) =  96.0
No. Barrels =  1
n-Value =  0.014
Culvert Type =  Rectagular Concrete
Culvert Entrance =  Tapered inlet throat
Coeff. K,M,c,Y,k =  0.475, 0.667, 0.0179, 0.97, 0.2

Embankment
Top Elevation (ft) =  129.00
Top Width (ft) =  64.00
Crest Width (ft) =  300.00

Calculations
Qmin (cfs) =  499.00
Qmax (cfs) =  499.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  499.00
Qpipe (cfs) =  358.82
Qovertop (cfs) =  140.18
Veloc Dn (ft/s) =  10.01
Veloc Up (ft/s) =  8.97
HGL Dn (ft) =  127.48
HGL Up (ft) =  128.15
Hw Elev (ft) =  129.29
Hw/D (ft) =  1.26
Flow Regime =  Inlet Control
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Thursday, Sep 26 2013

POST-PROJECT @ Point 1: Low Point in Curb @ Int. of Monte Vista and Healdsburg

Triangular
Side Slopes (z:1) =  200.00, 75.00
Total Depth (ft) =  1.40

Invert Elev (ft) =  127.50
Slope (%) =  0.08
N-Value =  0.014

Calculations
Compute by: Known Q
Known Q (cfs) =  140.20

Highlighted
Depth (ft) =  0.80
Q (cfs) =  140.20
Area (sqft) =  88.00
Velocity (ft/s) =  1.59
Wetted Perim (ft) =  220.01
Crit Depth, Yc (ft) =  0.58
Top Width (ft) =  220.00
EGL (ft) =  0.84
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Thursday, Sep 26 2013

PRE-PROJECT @ Point 2A: High Point in Gutter @ Int. of Powell and Healdsburg

Gutter
Cross Sl, Sx (ft/ft) =  0.020
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  2.00
Invert Elev (ft) =  119.80
Slope (%) =  0.01
N-Value =  0.014

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.38

Highlighted
Depth (ft) =  0.38
Q (cfs) =  0.608
Area (sqft) =  1.73
Velocity (ft/s) =  0.35
Wetted Perim (ft) =  13.06
Crit Depth, Yc (ft) =  0.23
Spread Width (ft) =  12.67
EGL (ft) =  0.38
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Elev (ft) Depth (ft)
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Reach (ft)
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Thursday, Sep 26 2013

PRE-PROJECT @ Point 2B: Low Point in Curb @ Int. of Powell and Healdsburg

Triangular
Side Slopes (z:1) =  286.00, 910.00
Total Depth (ft) =  0.30

Invert Elev (ft) =  120.00
Slope (%) =  0.08
N-Value =  0.014

Calculations
Compute by: Known Q
Known Q (cfs) =  11.39

Highlighted
Depth (ft) =  0.18
Q (cfs) =  11.39
Area (sqft) =  19.38
Velocity (ft/s) =  0.59
Wetted Perim (ft) =  215.28
Crit Depth, Yc (ft) =  0.12
Top Width (ft) =  215.28
EGL (ft) =  0.19
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Wednesday, Sep 25 2013

POST-PROJECT @ Point 2A: High Point in Gutter @ Int. of Powell and Healdsburg

Gutter
Cross Sl, Sx (ft/ft) =  0.020
Cross Sl, Sw (ft/ft) =  0.083
Gutter Width (ft) =  2.00
Invert Elev (ft) =  119.80
Slope (%) =  0.01
N-Value =  0.014

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.39

Highlighted
Depth (ft) =  0.39
Q (cfs) =  0.667
Area (sqft) =  1.86
Velocity (ft/s) =  0.36
Wetted Perim (ft) =  13.57
Crit Depth, Yc (ft) =  0.24
Spread Width (ft) =  13.17
EGL (ft) =  0.39
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Elev (ft) Depth (ft)
Section
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120.00 0.20
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Reach (ft)
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__TC 120.3
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Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Wednesday, Sep 25 2013

POST-PROJECT @ Point 2B: Low Point in Curb @ Int. of Powell and Healdsburg

Triangular
Side Slopes (z:1) =  286.00, 910.00
Total Depth (ft) =  0.30

Invert Elev (ft) =  120.00
Slope (%) =  0.08
N-Value =  0.014

Calculations
Compute by: Known Q
Known Q (cfs) =  11.73

Highlighted
Depth (ft) =  0.19
Q (cfs) =  11.73
Area (sqft) =  21.59
Velocity (ft/s) =  0.54
Wetted Perim (ft) =  227.24
Crit Depth, Yc (ft) =  0.12
Top Width (ft) =  227.24
EGL (ft) =  0.19
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Storm Water Treatment  
 

Although there is no requirement to provide storm water treatment, Best 
Management Practices (BMPs) have been incorporated into the project 
design to improve the quality of storm water prior to it leaving the project 
site. BMPs are a program, technology, process, citing criteria, operational 
method or an engineered system, which when implemented prevents, 
controls, removes or reduces pollution and/or the volume discharge. 
  
There are several pollutants of concern for this project. Erosion is expected 
from grading activities during construction and will be addressed by 
providing measures at storm drain inlets and at the project boundaries to 
limit the migration of sediment offsite.  Sediment, nutrients and pesticides 
are possible with landscaping activities and will be reduced by storm water 
BMPs.  BMPs will also help to reduce metal and TPH (total petroleum 
hydrocarbons) expected from automobiles.  These controls will provide 
treatment before the storm water enters the existing storm drain systems. 
 
Bioretention areas are a BMP that function by collecting storm water and 
allowing it to filter through plant material and also infiltrate into native soil. 
Filtering storm water through plants provides structural and biological 
removal of pollutants from storm water.  As storm water infiltrates, pollutants 
will be further reduced as they are filtered out into the native soil.  By 
providing the opportunity for storm water infiltration, bioretention areas 
retain stormwater and reduce the amount of storm water that would 
otherwise be discharged into the storm drain system.  
 
Disconnected roof drains provide storm water treatment as the water flows 
across vegetated areas before entering the storm drain system.  Rather 
than routing the storm water from these areas directly to the storm drain 
system, storm water is directed to vegetated areas.  This provides the 
opportunity for pollutant removal by the vegetation and also slows the travel 
of storm water.  
  
Interceptor trees improve storm water by slowing, cleaning and reducing the 
volume of storm water prior to it entering the storm drain system. 
 
These BMPs will benefit the project by reducing pollution and the volume of 
storm water discharge.  Twenty square feet of bioretention area will be 
provided for each lot, where possible. On some lots bioretention is not 
feasible due to grading and/or landscaping constraints and will not be 
provided. 
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Appendix G: 
Environmental Noise Assessment 

 





 

505 Petaluma Boulevard South 
Petaluma, California 94952 

Tel:  707-766-7700                                 Fax: 707-766-7790 
www.illingworthrodkin.com                                              illro@illingworthrodkin.com

 
May 15, 2013 
 
 
 
 
 
Mr. Doyle Heaton 
DRG Builders, Inc. 
3496 Buskirk Ave, Ste 104 
Pleasant Hill, CA 94523  
VIA Email: doyle@drgbuilders.com, cort@munsellecivil.com 
 
 
 
SUBJECT: Environmental Noise Assessment of Residential Development 
 Healdsburg Avenue between Ferraro Drive and Monte Vista Avenue.  

 
  

Dear Mr. Heaton: 
This report presents the results of the environmental noise and vibration assessment conducted 
for the proposed single-family residential development on the eastern side of Healdsburg Avenue 
between Ferraro Drive and Monte Vista Avenue in Healdsburg, CA.  Vehicular traffic on 
Healdsburg Avenue at the western edge of the site is the primary source of noise affecting the 
project site.  This study evaluates the compatibility of the proposed single-family residential uses 
proposed with noise environment at the project site.  Included in the report is a summary of 
applicable noise and vibration regulations, the results of a noise monitor survey, an evaluation of 
the site’s existing and future noise and vibration exposure with respect to applicable standards, 
and recommendations to mitigate noise and vibration impacts on the proposed project.  Persons 
not familiar with environmental noise analysis are referred to Appendix A for additional 
discussion. 
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REGULATORY BACKGROUND 
The City of Healdsburg has established plans and policies designed to limit noise exposure at 
noise sensitive single residential land uses that are relevant to the proposed project.   These plans 
and policies are contained in the Safety Element of the City of Healdsburg’s 2030 General Plan. 
The following noise goals, policies, and measures are relevant to the proposed project: 
 
GOAL S-G  Protection of residents and other sensitive noise receptors from the harmful 

effects of excessive noise. 
Policies 

S-G-1  New development shall not be approved unless it is generally consistent with the Land 
Use Compatibility for Community Noise Environments guidelines contained in General 
Plan Figure 10 (see Table 1) and it is demonstrated that the new development will not 
violate the City’s ordinance regulating excessive noise. 

S-G-2  The City will require the inclusion of design techniques in new construction that 
minimize noise impacts, including building location and orientation, building design 
features, and placement of noise-tolerant components (i.e., parking, utility areas, and 
maintenance facilities) between noise sources and the sensitive receptor areas where 
necessary to meet the Land Use Compatibility for Community Noise Environments 
guidelines contained in General Plan. 

S-G-5 The City will work to minimize noise impacts related to passenger or freight rail 
service. 

Table 1: Healdsburg GP (Figure 10) Noise and Land Use Compatibility 
Community Noise Exposure (dBA, Ldn) 

Land Use Category 
 

Normally 
Acceptable1 

Conditionally
Acceptable2 

Normally 
Unacceptable3 

Clearly 
Unacceptable4

Residential - Single-family, duplex, mobile home ≤605 55–70 70–75 75+ 
Residential - Multi-family ≤656 60–70 70–75 75+ 
Residential - Interior ≤45 --- --- --- 
Transient lodging - Motel, hotel <65 60–70 70–80 80+ 
School, library, church, hospital, nursing home <70 60–70 70–80 80+ 
Auditorium --- <70 65+ --- 
Sports arena, outdoor spectator sports --- <75 70+ --- 
Playground, neighborhood park <70 --- 67.5–75 72.5+ 
Golf course, cemetery <75 --- 70–80 80+ 
Commercial - retail, office, service <70 67.5–77.5 75+ --- 
Industrial, utility, agriculture <75 70–80 75+ --- 
Notes:   
1. Specified land use is satisfactory based on the assumption that any buildings involved are of normal conventional 

construction, without any special noise insulation requirements. 
2. New construction or development should be undertaken only after a detailed analysis of the noise reduction requirements 

is made and after needed noise insulation features are included in the design. Conventional construction, but with closed 
windows and fresh-air supply systems or air conditioning, will normally suffice. 

3. New construction or development should generally be discouraged. If new construction or development does proceed, a 
detailed analysis of the noise reduction requirements must be made and needed noise insulation features included in the 
design. Outdoor areas must be shielded. 

4. New construction or development should generally not be undertaken. 
5. Outdoor private use areas 
6. Outdoor active use areas, excluding balconies 
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Implementation Measures 
S-16  Require a noise study, including field noise measurements, for any proposed project 

that would place a potentially-intrusive noise source near an existing noise-sensitive use 
or place a noise-sensitive land use near an existing or potentially-intrusive noise source 
such as a freeway, arterial street or railroad. 

S-19  Work with entities providing passenger or freight rail service to utilize equipment and 
operate in a manner that minimizes noise impacts to the community to the maximum 
feasible extent. Seek the installation of supplementary safety measures at highway-rail 
grade crossings in order to apply for Quiet Zones in the city. 

S-20  Where necessary, require the provision of sound-proofing and other similar noise-
attenuating measures in residential development when proximate to noise sources. 

S-23  Use the Federal Transit Administration vibration impact criteria to evaluate the land use 
compatibility of sensitive uses proposed along the railroad using the best available 
information (without active railroad operations) or site-specific analyses (with active 
railroad operations). Developers of sensitive uses shall demonstrate that potential 
impacts of existing or potential vibration have been minimized to the maximum 
feasible extent. 

S-25  Where construction occurs that would result in a potentially-significant impact on 
noise-sensitive uses, require use of noise-reducing measures that may include the 
following: 
a. Equip internal combustion engine-driven equipment with intake and exhaust mufflers 

that are in good condition and are appropriate for the equipment. 
b. Locate stationary noise-generating equipment as far as possible from sensitive 

receptors in the vicinity. 
c. Utilize "quiet" air compressors and other stationary noise sources where technology 

exists. 
d. Erect temporary noise control blanket barriers in a manner to shield noise sensitive 

uses. 
e. Control noise levels from workers’ amplified music so that sounds are not audible 

sensitive receptors in the vicinity. 
f.  Designate a “disturbance coordinator” responsible for responding to complaints 

about project construction noise and taking reasonable measures to correct the 
problem. Conspicuously post a telephone number for the disturbance coordinator at 
the construction site and include it in any notice sent to neighbors regarding the 
construction schedule. 

 
 
EXISTING NOISE ENVIRONMENT  
The project site is located on the eastern side of Healdsburg Avenue between Ferraro Drive and 
Monte Vista Avenue in the City of Healdsburg (see Figure 1, following).  The primary noise 
source on the project site is due to vehicular traffic on Healdsburg Avenue and other commercial 
noise from such uses west of Healdsburg Avenue.   
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To evaluate the existing noise environment on the project site one long term and one short-term 
spot noise measurements were conducted (see Figure 1).  The long-term noise measurement (LT-
1) was made about 10 feet above grade on a post in the central position of the site approximately 
145 feet east of the Healdsburg Avenue centerline and 110 feet north of the Ferraro Drive 
centerline.  This measurement was conducted between 11 am on Wednesday, May 1st, 2013 and 
4 pm on Friday May 3rd 2013 to establish the daily trend in ambient noise levels on the site.  The 
short-term measurement (ST-1) was made at 5 feet above grade at about 70 feet from the 
centerline of Healdsburg Avenue, a distance that represents the expected setback of the homes on 
the lots proposed nearest Healdsburg Avenue.       
 

 
Figure 1: Aerial Photo of Site and Vicinity with Measurement Locations 

 

PROJECT 
SITE 

LT-1ST-1 
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During the long-term measurement, hourly average noise levels ranged from 57 to 61 dBA Leq 
during the day and from 50 to 61 dBA Leq at night, with an average daytime Leq of 61 dBA and 
an average nighttime Leq of 55 dBA.  The overall and daily average day-night average noise 
levels (Ldn) measured at this site were constant at 63 dBA.  Chart 1 presents a summary of the 
long-term noise monitoring data.    A comparison of the noise measurement data at short-term 
location ST-1 to the long-term measurement data indicates that ambient Ldn noise level at ST-1, 
at the setback of the residences closest to Healdsburg Avenue will be about 67 dBA. 

Chart 1: Measured Noise Levels at LT-1
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FUTURE NOISE ENVIRONMENT 
The future road traffic noise levels are likely to increase with future increased road traffic.  
Assuming an annual growth rate of between 1% and 2% per year, traffic noise levels in the area 
would be expected to increase by a maximum of 2 dB Ldn over the next 20 years.  This would 
result in future Ldn levels of 69 dBA at the residential facades closest to Healdsburg Avenue.   
 
 
NOISE ASSESSMENT 
EXTERIOR NOISE  
The preliminary project site plan (see Figure 1) shows the primary outdoor use areas of the 
proposed first tier single family homes (adjacent to Healdsburg Avenue) between the roadway 
and the homes and thus not acoustical shielding from the buildings themselves.  Thus, these 
areas would exceed the City noise standards for single-family residential use by up to 9 dBA 
under future conditions.  However barrier calculations using these relatively closely placed first 
tier homes show that the barrier effect of these residential structures will sufficient noise 
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reduction to lower noise levels at the rear yards of the homes not immediately adjacent to 
Healdsburg Avenue and at the project open space area along Monte Vista Avenue north of the 
second tier homes to at or below 60 dBA Ldn.  Based a review of the project design, which 
includes front yards, walk up porches and an open architectural appearance toward Healdsburg 
Avenue, the use of noise barriers to reduce levels in the yards of the first tier homes facing this 
roadway are considered unfeasible.   
 

 
Figure 2: Project Site Plan  

 
EXTERIOR NOISE MITIGATION MEASURES 
To provide some noise protected useable private open space at the first tier homes, these homes 
should be re-position to the property line and the resulting six foot deep side yards should be 
closed off from Healdsburg Avenue noise with 6 foot high solid noise barrier walls as illustrated 
in Figure 3.  To be effective as a noise barrier, these walls should be built without cracks or gaps 
in the face or large or continuous gaps at the base and have a minimum surface weight of 3.0 lbs. 
per sq. ft.  Acceptable materials include, a wood framed stucco faced wall or a solid wood wall.   
 
For a wood wall to meet these requirements we typically recommend that a homogenous sheet 
material, such as 3/4" plywood, be used as a backing for typical 1" thick (nominal) wood fence 
slats.  Using the plywood ensures the continued effectiveness of the barrier with age, since wood 
slats alone have a tendency to warp and separate with age allowing gaps to form and the barrier 
effect of the wall to diminish. A variety of other materials may be used for the barrier wall as 
long as the above minimum surface weight and gap-sealing specifications for noise attenuation 
are met.  
 
 

Preliminary Site Plan

Noise Exposed Outdoor Areas 

Noise Protected Common Area 
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Figure 3: Example of Adjusted Plan with Noise Protected Side Yards 

 
 
INTERIOR NOISE  
The future noise environment at the project site would continue to result from vehicular traffic.  
First floor facades of the first tier homes, would receive significant noise shielding from the 
recommended 10 foot high noise barrier, and would be exposed a future Ldn of 60 dBA or less.  
The facades of the first tier homes facing or perpendicular to the roadway, would not receive any 
significant noise shielding from intervening structures and therefore would be exposed to an Ldn 
of 69 dBA under future conditions.   The typical amount of structural noise attenuation for new 
homes is 12-17 dBA with open windows and 25 dBA with closed windows in good condition 
(see discussion in Appendix A).   Based on a consideration of these typical attenuation factors, 
the interiors of the first tier homes are be expected to be exposed to an Ldn of 52 to 57 dBA with 
open windows and 44 dBA with widows closed.   
 
Due to noise shielding from intervening structures, and/or increased distances from Healdsburg 
Avenue, first and second floor rooms in the second tier homes on the site are be expected to be 
exposed to an Ldn of less than 45 dBA with windows open or closed.    
 
 

Location of 6-foot high 
noise barrier walls to create 
noise protected side-yards. 
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INTERIOR NOISE MITIGATION MEASURES: 
All first tier homes will require mechanical ventilation to allow the windows to remain closed at 
the residents’ option as the interior noise standards would not be met with open windows.  In our 
experience a standard central air conditioning system or a central heating system equipped with a 
‘summer switch’ which allows the fan to circulate air without furnace operation in each 
residence requiring mechanical ventilation will provide a habitable interior environment and thus 
meet the building code requirement referenced above.  With mechanical ventilation, standard, 
non-acoustically rated, exterior windows and doors will be sufficient to reduce interior noise 
levels within the first tier homes to an Ldn of less than 45 dBA.    
 
This concludes our environmental noise assessment conducted for the proposed single-family 
residential development on the eastern side of Healdsburg Avenue between Ferraro Drive and 
Monte Vista Avenue in Healdsburg, CA.  If you have any questions or comments regarding this 
analysis, please do not hesitate to call. 
 
Sincerely, 

  
 

 
Fred M. Svinth, INCE, Assoc, AIA 
Senior Consultant, Principal 
Illingworth & Rodkin, Inc. 
 
Attachment A: Fundamental Concepts of Environmental Acoustic 
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APPENDIX A: 
FUNDAMENTAL CONCEPTS OF ENVIRONMENTAL ACOUSTICS 

Noise may be defined as unwanted sound.  Noise is usually objectionable because it is disturbing or 
annoying.  The objectionable nature of sound may be caused by either its pitch or its loudness. Pitch is 
the height or depth of a tone or sound, depending on the relative rapidity (frequency) of the vibrations by 
which it is produced.  Higher pitched signals sound louder to humans than sounds with a lower pitch.  
Loudness is intensity of sound waves combined with the reception characteristics of the ear.  Intensity 
may be compared with the height of an ocean wave in that it is a measure of the amplitude of the sound 
wave. 
 
In addition to the concepts of pitch and loudness, there are several noise measurement scales that are used 
to describe noise in a particular location.  A decibel (dB) is a unit of measurement that indicates the 
relative amplitude of a sound.  The zero on the decibel scale is based on the lowest sound level that the 
healthy, unimpaired human ear can detect.  Sound levels in decibels are calculated on a logarithmic basis.  
An increase of 10 decibels represents a ten-fold increase in acoustic energy, while 20 decibels is 100 
times more intense, 30 decibels is 1,000 times more intense, etc.  There is a relationship between the 
subjective noisiness or loudness of a sound and its intensity.  Each 10-decibel increase in sound level is 
perceived as approximately a doubling of loudness over a fairly wide range of intensities.  Technical 
terms are defined in Table 1.  There are several methods of characterizing sound.  The most common in 
California is the A-weighted sound level or dBA.  This scale gives greater weight to the frequencies of 
sound to which the human ear is most sensitive.  Representative outdoor and indoor noise levels in units 
of dBA are shown in Table 2.   
 
Because sound levels can vary markedly over a short period of time, a method for describing either the 
average character of the sound or the statistical behavior of the variations must be utilized.  Most 
commonly, environmental sounds are described in terms of an average level that has the same acoustical 
energy as the summation of all the time-varying events.  This energy-equivalent sound/noise descriptor is 
called Leq.  The most common averaging period is hourly, but Leq can describe any series of noise events 
of arbitrary duration.  

 
The scientific instrument used to measure noise is the sound level meter.  Sound level meters can 
accurately measure environmental noise levels to within about plus or minus 1 dBA.  Various computer 
models are used to predict environmental noise levels from sources, such as roadways and airports.  The 
accuracy of the predicted models depends upon the distance the receptor is from the noise source.  Close 
to the noise source, the models are accurate to within about plus or minus 1 to 2 dBA. 
 
Since the sensitivity to noise increases during the evening and at night -- because excessive noise 
interferes with the ability to sleep -- 24-hour descriptors have been developed that incorporate artificial 
noise penalties added to quiet-time noise events.  The Community Noise Equivalent Level, CNEL, is a 
measure of the cumulative noise exposure in a community, with a 5 dB penalty added to evening (7:00 
pm - 10:00 pm) and a 10 dB addition to nocturnal (10:00 pm - 7:00 am) noise levels.  The Day/Night 
Average Sound Level, Ldn, is essentially the same as CNEL, with the exception that the evening time 
period is dropped and all occurrences during this three-hour period are grouped into the daytime period. 
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TERM DEFINITIONS  
 

 
 

 
Decibel, dB 

 

A unit describing the amplitude of sound, equal to 20 times the 
logarithm to the base 10 of the ratio of the pressure of the sound 
measured to the reference pressure, which is 20 micropascals (20 
micronewtons per square meter). 

 
 

 
 

 
Frequency, Hz 

 
The number of complete pressure fluctuations per second above 
and below atmospheric pressure. 

 
 

 
 

 
A-Weighted Sound 
Level, dBA 

 
The sound pressure level in decibels as measured on a sound level 
meter using the A-weighting filter network.  The A-weighting filter 
de-emphasizes the very low and very high frequency components 
of the sound in a manner similar to the frequency response of the 
human ear and correlates well with subjective reactions to noise.  
All sound levels in this report are A-weighted, unless reported 
otherwise. 

 
 

 
 

 
L01, L10, L50, L90 

 
The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 
90% of the time during the measurement period. 

 
 

 
 

Equivalent Noise Level, 
Leq  

 
The average A-weighted noise level during the measurement 
period. 

 
 

 
 

 
Day/Night Noise Level, 
Ldn 

 
The average A-weighted noise level during a 24-hour day, obtained 
after addition of 10 decibels to levels measured in the night 
between 10:00 pm and 7:00 am. 

 
 

 
 

 
Lmax, Lmin 

 

The maximum and minimum A-weighted noise level during the 
measurement period. 

 
 

 
 

 
Ambient Noise Level 

 
The composite of noise from all sources near and far.  The normal 
or existing level of environmental noise at a given location.  

 
 

 
 

 
 
Intrusive 

 

That noise which intrudes over and above the existing ambient 
noise at a given location.  The relative intrusiveness of a sound 
depends upon its amplitude, duration, frequency, and time of 
occurrence and tonal or informational content as well as the 
prevailing ambient noise level. 

 
 

    
 

Definitions Of Acoustical Terms Table 1 

ILLINGWORTH & RODKIN, INC./Acoustical Engineers 
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At a Given Distance 
From Noise Source 

A-Weighted 
Sound Level 
in Decibels 

 
 

Noise Environments 

 
Subjective 
Impression 

 
 

 
 

 
 
 
Civil Defense Siren (100') 
 
Jet Takeoff (200') 
 
 
 
Diesel Pile Driver (100') 
 
 
Freight Cars (50') 
Pneumatic Drill (50') 
Freeway (100') 
Vacuum Cleaner (10') 
 
 
 
Light Traffic (100') 
Large Transformer (200') 
 
 
Soft Whisper (5') 
 
 
 
 
 
 
 

 
140 

 
130 
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70 

 
60 

 
50 

 
40 

 
30 

 
20 

 
10 

 
0 

 
 
 
 
 

Rock Music Concert 
 
 
 

Boiler Room 
Printing Press Plant 

 
In Kitchen With Garbage 

Disposal Running 
 

Data Processing Center 
 

Department Store 
 

Private Business Office 
 

Quiet Bedroom 
 

Recording Studio 
 

 
 

 
Pain Threshold 

 
 
 

Very Loud 
 
 
 
 
 

Moderately Loud 
 
 
 
 
 

Quiet 
 
 
 
 
 

Threshold of Hearing 

 
 

      
 

Typical Sound Levels Measured In The 
Environment And Industry 

Table 2 

ILLINGWORTH & RODKIN, INC./Acoustical Engineer 

 
Effects of Noise 
Sleep and Speech Interference: The thresholds for speech interference indoors are about 45 dBA if the 
noise is steady and above 55 dBA if the noise is fluctuating.  Outdoors the thresholds are about 15 
dBA higher.  Steady noise of sufficient intensity; above 35 dBA, and fluctuating noise levels above 
about 45 dBA have been shown to affect sleep.  Interior residential standards for multi-family 
dwellings are set by the State of California at 45 dBA Ldn.  Typically, the highest steady traffic noise 
level during the daytime is about equal to the Ldn and nighttime levels are 10 dBA lower.  The 
standard is designed for sleep and speech protection and most jurisdictions apply the same criterion for 
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all residential uses.  Typical structural attenuation is 12-17 dBA with open windows.  With closed 
windows in good condition, the noise attenuation factor is around 20 dBA for an older structure and 25 
dBA for a newer dwelling.  Sleep and speech interference is therefore possible when exterior noise 
levels are about 57-62 dBA Ldn with open windows and 65-70 dBA Ldn if the windows are closed.  
Levels of 55-60 dBA are common along collector streets and secondary arterials, while 65-70 dBA is a 
typical value for a primary/major arterial.  Levels of 75-80 dBA are normal noise levels at the first row 
of development outside a freeway right-of-way.  In order to achieve an acceptable interior noise 
environment, bedrooms facing secondary roadways need to be able to have their windows closed, 
those facing major roadways and freeways typically need special glass windows.   
 
Annoyance: Attitude surveys are used for measuring the annoyance felt in a community for noises 
intruding into homes or affecting outdoor activity areas.  In these surveys, it was determined that the 
causes for annoyance include interference with speech, radio and television, house vibrations, and 
interference with sleep and rest.  The Ldn as a measure of noise has been found to provide a valid 
correlation of noise level and the percentage of people annoyed.  People have been asked to judge the 
annoyance caused by aircraft noise and ground transportation noise.  There continues to be disagreement 
about the relative annoyance of these different sources.  When measuring the percentage of the 
population highly annoyed, the threshold for ground vehicle noise is about 55 dBA Ldn.  At an Ldn of 
about 60 dBA, approximately 2 percent of the population is highly annoyed.  When the Ldn increases to 
70 dBA, the percentage of the population highly annoyed increases to about 12 percent of the population.  
There is, therefore, an increase of about 1 percent per dBA between an Ldn of 60-70 dBA.  Between an 
Ldn of 70-80 dBA, each decibel increase increases by about 2 percent the percentage of the population 
highly annoyed.  People appear to respond more adversely to aircraft noise.  When the Ldn is 60 dBA, 
approximately 10 percent of the population is believed to be highly annoyed.  Each decibel increase to 70 
dBA adds about 2 percentage points to the number of people highly annoyed.  Above 70 dBA, each 
decibel increase results in about a 3 percent increase in the percentage of the population highly annoyed. 
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Executive Summary 

The proposed project includes 40 single family dwellings on the east side of Healdsburg Avenue between 
Monte Vista Avenue and Ferrero Drive.  It would be expected to generate an average of 383 trip ends 
per day, including 30 during the morning peak hour and 40 during the evening peak hour. 

The study intersections of Healdsburg Avenue at Monte Vista Avenue and Ferraro Drive are currently 
operating at LOS A or B, and are expected to continue operating at LOS C or better under all scenarios 
evaluated.  These intersections both have experienced collisions at a lower average rate than is 
experience on similar State facilities. 

The site is adequately served by existing pedestrian, bicycle and transit facilities.  The project will 
enhance connectivity through new facilities on-site. 

Access to the site would be via driveways on both Monte Vista Avenue and Ferrero Drive.  Queuing for 
westbound traffic was evaluated and determined to average less than one vehicle, which would not 
impact access or egress to the project driveways. 

Sight distance both from the driveways and approaching the driveways is expected to be adequate upon 
implementation of three recommendations.  First, any trees or landscaping along the frontage should be 
trimmed and maintained to avoid having foliage between the heights of three and seven feet above the 
sidewalk.  Second, parking should be prohibited for a distance of 50 feet on both sides of the driveway 
on Ferraro Drive.  Finally, any retaining walls or structures constructed at the back of the sidewalk 
should be no taller than three feet or otherwise design to ensure that adequate sight lines are 
maintained. 

Site circulation was evaluated for passenger vehicles and fire trucks.  It was determined that vehicles can 
negotiate the site adequately. 



 

Traffic Impact Study for the 1135 Healdsburg Avenue Project in the City of Healdsburg 
August 19, 2013 Page 2 

Introduction 

Introduction 

This report presents an analysis of the potential traffic impacts that would be associated with 
development of a proposed 40-unit subdivision to be located at 1135 Healdsburg Avenue in the City of 
Healdsburg.  The traffic study was completed in accordance with the criteria established by the City of 
Healdsburg, and is consistent with standard traffic engineering techniques.  Comments from the Public 
Works, Fire and Police Departments were addressed in preparing the final report. 

Prelude 

The purpose of a traffic impact study is to provide City staff and policy makers with data that they can 
use to make an informed decision regarding the potential traffic impacts of a proposed project, and any 
associated improvements that would be required in order to mitigate these impacts to a level of 
insignificance as defined by the City’s General Plan or other policies.  Vehicular traffic impacts are 
typically evaluated by determining the number of new trips that the proposed use would be expected to 
generate, distributing these trips to the surrounding street system based on existing travel patterns or 
anticipated travel patterns specific to the proposed project, then analyzing the impact the new traffic 
would be expected to have on critical intersections or roadway segments.  Impacts relative to safety, 
including for pedestrians and bicyclists, and to transit are also addressed. 

Project Profile 

The proposed project would allow for the construction of 40 single family dwellings on the east side of 
Healdsburg Avenue between Monte Vista Avenue and Ferrero Drive.  Access to the site would be via 
driveways on both Monte Vista Avenue and Ferrero Drive.  The project site is shown in Figure 1. 
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Transportation Setting 

Operational Analysis 

Study Area and Periods 

The study area consists of the following intersections: 

1. Healdsburg Avenue/Monte Vista Avenue 
2. Healdsburg Avenue/Ferrero Drive 

Operating conditions during the a.m. and p.m. peak periods were evaluated to capture the highest 
potential impacts for the proposed project as well as the highest volumes on the local transportation 
network.  The morning peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the 
home to work or school commute, while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and 
typically reflects the highest level of congestion during the homeward bound commute. 

Study Intersections 

Healdsburg Avenue/Monte Vista Avenue is a tee intersection with the westbound Monte Vista Avenue 
approach stop-controlled.  There is a two-way left-turn lane on Healdsburg Avenue for drivers to use 
during both inbound and outbound left-turns. 

Healdsburg Avenue/Ferrero Drive is also a tee intersection, with Ferrero Drive terminating on the east leg 
at a stop control.  The two-way left-turn lane on Healdsburg Avenue also serves this intersection.  The 
transition from two lanes southbound on Healdsburg Avenue to one begins at this intersection. 

The locations of the study intersections and the existing lane configurations and controls are shown in 
Figure 1. 

Study Roadways 

Healdsburg Avenue is a north-south arterial with two lanes in each direction divided by a two-way left-
turn lane.  The posted speed limit is 35 miles per hour (mph) north of Powell Avenue.  Sidewalks exist 
along the project site’s frontage on Healdsburg Avenue, but are missing on the west side of the street in 
this vicinity. 

Monte Vista Avenue is a two-lane east-west collector street that extends east from Healdsburg Avenue 
past Healdsburg High School and Healdsburg Elementary School – Fitch Mountain Campus to a terminus 
at Harold Lane.  The speed limit is 25 mph and sidewalks are present on both sides of the street near 
the project site. 

Ferrero Drive is a two-lane east-west local street that extends only four blocks east of Healdsburg 
Avenue to Linda View.  Sidewalks exist on both sides of this 25-mph street. 

Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may 
indicate a safety issue.  Collision rates were calculated based on records available from the California 
Highway Patrol as published in their Statewide Integrated Traffic Records System (SWITRS) reports.  
The most current five-year period available is October 1, 2006 through September 30, 2011. 
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As presented in Table 1, the calculated collision rates for the study intersections were compared to 
average collision rates for similar facilities statewide, as indicated in 2009 Collision Data on California State 
Highways, California Department of Transportation.  There was one collision reported at the Monte 
Vista Avenue intersection, and none at Ferrero Drive.  Based on the low numbers of crashes reported, 
both intersections appear to be operating within acceptable safety parameters, with average collision 
rates well below the Statewide average rates for similar intersections on State facilities.  A copy of the 
spreadsheet showing the collision rate calculation is provided in Appendix A. 

Table 1 
Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2006-2011) 

Calculated 
Collision 

Rate (c/mve) 

Statewide 
Average 
Collision 

Rate (c/mve) 

1. Healdsburg Ave/Monte Vista Ave 1 0.05 0.15 

2. Healdsburg Ave/Ferrero Dr 0 0.00 0.15 

Note: c/mve = collisions per million vehicles entering 
 
Alternative Modes 

Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, 
and various streetscape amenities such as lighting, benches, etc.  In general, a network of sidewalks, 
crosswalks, pedestrian signals, and curb ramps provide access for pedestrians in the vicinity of the 
proposed project site; however, sidewalk is currently missing on the west side of Healdsburg Avenue 
across from the project site and the presence of power poles and other street furniture reduces the 
available sidewalk width to less than three feet in some locations.  Existing gaps and obstacles along the 
connecting roadways impact convenient and continuous access for pedestrians and present safety 
concerns in those locations where appropriate pedestrian infrastructure would address potential conflict 
points. 

Bicycle Facilities 

The Highway Design Manual, California Department of Transportation (Caltrans), 2006, classifies 
bikeways into three categories: 

• Class I Multi-Use Path:  a completely separated right-of-way for the exclusive use of bicycles and 
pedestrians with cross flows of motorized traffic minimized. 

• Class II Bike Lane:  a striped and signed lane for one-way bike travel on a street or highway. 

• Class III Bike Route:  signing only for shared use with motor vehicles within the same travel lane on a 
street or highway. 

In the project area, the closest bicycle facility is a Class III bike route on Lupine Road.  No other facilities 
are planned in the study area.  Bicyclists ride in the roadway and/or on sidewalks along all other streets 
within the project study area. 
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Transit Facilities 

Sonoma County Transit (SCT) provides fixed route bus service in Healdsburg.  SCT Local Route 60 
provides loop service to destinations along Healdsburg Avenue and stops between Monte Vista Avenue 
and Ferrero Drive.  Route 60 operates Monday through Friday with approximately one-hour headways 
between 7:00 a.m. and 10 p.m.  Saturday and Sunday service operates with approximately two-hour 
headways between 9:00 a.m. and 8:00 p.m. 

Two bicycles can be carried on most SCT buses.  Bike rack space is on a first come, first served basis.  
Additional bicycles are allowed on SCT buses at the discretion of the driver. 

Healdsburg Transit is available for those who are unable to independently use the transit system due to 
limited mobility.  Healdsburg Transit is designed to serve the needs of individuals with disabilities within 
Healdsburg. 



 

Traffic Impact Study for the 1135 Healdsburg Avenue Project in the City of Healdsburg 
August 19, 2013 Page 7 

Capacity Analysis 

Intersection Level of Service Methodologies 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic 
volumes and roadway capacity using a series of letter designations ranging from A to F.  Generally, Level 
of Service A represents free flow conditions and Level of Service F represents forced flow or 
breakdown conditions.  A unit of measure that indicates a level of delay generally accompanies the LOS 
designation. 

The study intersections were analyzed using the “Two-Way Stop-Controlled” intersection capacity 
methodology published in the Highway Capacity Manual (HCM), Transportation Research Board, 2000.  
This source contains methodologies for various types of intersection control, all of which are related to 
a measurement of delay in average number of seconds per vehicle.  The two-way stop-controlled 
methodology determines a level of service for each minor turning movement by estimating the level of 
average delay in seconds per vehicle.  Results are presented for individual movements together with the 
weighted overall average delay for the intersection. 

The ranges of delay associated with the various levels of service are indicated in Table 2. 

Table 2 
Two-Way Stop-Controlled Intersection Level of Service Criteria 

LOS A Delay of 0 to 10 seconds.  Gaps in traffic are readily available for drivers exiting the minor 
street. 

LOS B Delay of 10 to 15 seconds.  Gaps in traffic are somewhat less readily available than with LOS A, 
but no queuing occurs on the minor street. 

LOS C Delay of 15 to 25 seconds.  Acceptable gaps in traffic are less frequent, and drivers may 
approach while another vehicle is already waiting to exit the side street. 

LOS D Delay of 25 to 35 seconds.  There are fewer acceptable gaps in traffic, and drivers may enter a 
queue of one or two vehicles on the side street. 

LOS E Delay of 35 to 50 seconds.  Few acceptable gaps in traffic are available, and longer queues may 
form on the side street. 

LOS F Delay of more than 50 seconds.  Drivers may wait for long periods before there is an 
acceptable gap in traffic for exiting the side streets, creating long queues. 

Reference: Highway Capacity Manual, Transportation Research Board, 2000 
 
Traffic Operation Standards 

The Level of Service (LOS) standard for Healdsburg is contained in the Healdsburg 2030 General Plan 
Policy Document, and reads as follows. 

The City shall strive to maintain Level of Service D operation during periods of peak traffic flow at 
critical intersections, and Level of Service C operation at all other times.  These standards shall apply 
only to intersections of an arterial street with either another arterial or a collector street and 
intersections of two collector streets.  Further, LOS F operation shall be acceptable for a stop-
controlled approach to a through street provided the higher levels of delay affect 25 vehicles per hour 
or less.  Attainment of these Levels of Service shall be consistent with the financial resources available 
and the limits of technical feasibility. 
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Existing Conditions 

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic 
volumes during the a.m. and p.m. peak periods.  This condition does not include project-generated 
traffic volumes.  Volume data was collected in May 2013 while local schools were in session. 

Intersection Levels of Service 

Under existing conditions, both study intersections are operating acceptably at LOS A or B for all 
movements.  The existing traffic volumes are shown in Figure 1.  A summary of the intersection level of 
service calculations is contained in Table 3, and copies of the Level of Service calculations are provided 
in Appendix B. 

Table 3 
Existing Peak Hour Intersection Levels of Service 

Study Intersection 
 Approach 

Existing Conditions 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Healdsburg Ave/Monte Vista Ave 0.9 A 0.5 A 

 Westbound Approach 10.8 B 12.0 B 

2. Healdsburg Ave/Ferrero Dr 0.6 A 0.5 A 

 Eastbound (driveway) Approach 12.5 B 12.3 B 

 Westbound Approach 11.7 B 13.5 B 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; 
Results for minor approaches to two-way stop-controlled intersections are 
indicated in italics  

 
Future Conditions 

Future p.m. peak hour traffic volumes were developed for the study intersections using data from the 
City’s General Plan EIR for adjacent intersections.  The increment of traffic projected to be added by 
potential future development was added to the actual counts used in the Existing Conditions scenario.  
The future operating conditions were determined using these volumes. 

Under the anticipated Future volumes, the study intersections are expected to operate acceptably at 
LOS A overall and LOS B for minor approaches during the p.m. peak hour.  Future volumes are shown 
in Figure 1 and operating conditions are summarized in Table 4. 
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Table 4 
Future PM Peak Hour Levels of Service 

Study Intersection 
 Approach 

Future Conditions 

Delay LOS 

1. Healdsburg Ave/Monte Vista Ave 0.7 A 

 Westbound Approach 13.1 B 

2. Healdsburg Ave/Ferrero Dr 0.5 A 

 Eastbound (driveway) Approach 13.4 B 

 Westbound Approach 15.0 B 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; 
Results for minor approaches to two-way stop-controlled intersections are 
indicated in italics 

 
Project Description 

The project consists of 40 single family dwellings on a currently vacant site.  The project site is bounded 
by Healdsburg Avenue on the west, Monte Vista Avenue on the north and Ferrero Drive on the south.  
The proposed project site plan is shown in Figure 2. 

Trip Generation 

The anticipated trip generation for the proposed project was estimated using standard rates for single 
family dwellings published by the Institute of Transportation Engineers (ITE) in Trip Generation Manual, 
9th Edition, 2012.  As shown in Table 5, the proposed project is expected to generate an average of 383 
trips per day, including 30 trips during the a.m. peak hour and 40 during the p.m. peak hour. 

Table 5 
Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

Rate Trips Rate Trips In Out Rate Trips In Out 

Single Family Housing 
 (LU #210) 

40 du 9.57 383 0.75 30 8 22 1.01 40 25 15 

Note: du = dwelling unit 
 
Trip Distribution 

The pattern used to allocate new project trips to the street network was based on knowledge of local 
travel patterns, existing volume distributions, and anticipated trip destinations.  The applied distribution 
assumptions and resulting trips are shown in Table 6. 



Site Plan
Figure 2
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Table 6 
Trip Distribution Assumptions 

Route Percent Daily 
Trips 

AM 
Trips 

PM 
Trips 

Healdsburg Ave to/from the north via Monte Vista Ave 30% 115 9 12 

Healdsburg Ave to/from the south via Ferraro Dr 30% 115 9 12 

Healdsburg Avenue to/from the south via Monte Vista Ave 15% 58 5 6 

Healdsburg Avenue to/from the north via Ferrero Dr  15% 58 5 6 

Monte Vista Ave to/from the east 10% 37 2 4 

TOTAL 100% 383 30 40 

 
Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected 
to operate acceptably overall at LOS A and at LOS B for all minor approaches, with minimal changes in 
average delay.  These results are summarized in Table 7.  Project traffic volumes are shown in Figure 1. 

Table 7 
Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection 
 Approach 

Existing Conditions Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Healdsburg Ave/Monte Vista Ave 0.9 A 0.5 A 1.0 A 0.7 A 

 Westbound Approach 10.8 B 12.0 B 10.9 B 12.0 B 

2. Healdsburg Ave/Ferrero Dr 0.6 A 0.5 A 0.7 A 0.6 A 

 Eastbound Approach 12.5 B 12.3 B 12.6 B 12.4 B 

 Westbound Approach 11.7 B 13.5 B 11.9 B 13.8 B 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor 
approaches to two-way stop-controlled intersections are indicated in italics 

 
Finding:  The study intersections are expected to continue operating acceptably at the same levels of 
service upon the addition of project-generated traffic. 

Future plus Project Conditions 

Upon the addition of project-generated traffic to the anticipated Future volumes the study intersections 
are expected to operate acceptably during the p.m. peak hour.  A similar change in operation would be 
expected during the a.m. peak hour.  The Future plus Project operating conditions are summarized in 
Table 8. 
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Table 8 
Future and Future plus Project PM Peak Hour Levels of Service 

Study Intersection 
 Approach 

Future Conditions Future plus Project 

Delay LOS Delay LOS 

1. Healdsburg Ave/Monte Vista Ave 0.7 A 0.8 A 

 Westbound Approach 13.1 B 13.3 B 

2. Healdsburg Ave/Ferrero Dr 0.5 A 0.6 A 

 Eastbound Approach 13.4 B 13.5 B 

 Westbound Approach 15.0 B 15.3 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor 
approaches to two-way stop-controlled intersections are indicated in italics 

 
Finding:  All study intersections will continue operating with acceptable Levels of Service with the project 
as without it. 
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Alternative Modes 

Alternative Modes 

Pedestrian Facilities 

Given the proximity of strip commercial uses to the north of the site and the open space on the 
proposed site, it is reasonable to assume that some project residents will want to walk, bicycle, and/or 
utilize transit for travel. 

Finding:  Pedestrian facilities serving the project site should remain continuous and provide sufficient 
access.   

Bicycle Facilities 

Bicycles share the road with vehicles or use sidewalks. 

Bicycle Storage 

The project site plan does not identify the provision of bicycle parking or storage facilities. 

Finding:  Bicycles would be able to utilize sidewalks or roadways.  No bicycle storage is required for a 
single-family residential project. 

Transit 

Existing transit routes are adequate to accommodate project-generated transit trips.  Existing stops are 
within acceptable walking distance of the site. 

Finding:  Transit facilities serving the project site are expected to be adequate. 
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Access and Circulation 

Site Access 

Two driveways provide vehicular access to the site via Monte Vista Avenue and Ferrero Drive.  
Additionally, a five-foot pathway will connect the site to Healdsburg Avenue and an additional five-foot 
pathway will run along the eastern boundary of the project connecting Ferrero Drive to Monte Vista 
Avenue and the planned open space area.  The pathways are expected to provide sufficient access for 
pedestrians and bicyclists. 

Sight Distance 

At driveways a substantially clear line of sight should be maintained between the driver of a vehicle 
waiting to enter the street and the driver of an approaching vehicle.  Adequate time must be provided 
for the waiting vehicle to turn left or turn right, without requiring the through traffic to radically alter 
their speed. 

Sight distances along Ferrero Drive and Monte Vista Avenue from the project driveways were evaluated 
based on sight distance criteria contained in the Highway Design Manual published by Caltrans.  The 
recommended sight distance for driveways is based on stopping sight distance.  The approach travel 
speed is used as the basis for determining the recommended sight distance.  Additionally, the stopping 
sight distance needed for a following driver to stop if there is a vehicle waiting to turn into a driveway is 
evaluated based on stopping sight distance criterion and the approach speed on the major street. 

Sight distance at the proposed driveways was field measured.  Based on a design speed of 25 mph, the 
minimum stopping sight distance required is 150 feet.  Sufficient sight distance is available at both project 
driveways.  Additionally, vehicles utilizing the two study intersections to access or leave the project site 
were found to have adequate line-of-sight.  Sight distance from the project driveway on Ferrero Drive 
to the east is approximately 300 feet.  To the west, sight lines are to Healdsburg Avenue, including 
vehicles entering Ferraro Drive.  Sight distance at the project driveway on Monte Vista Avenue to the 
east is approximately 500 feet, and sight lines are to and beyond the intersection at Healdsburg Avenue 
to the west.  Based on the review performed, there is adequate sight distance from the project 
driveways to Healdsburg Avenue for drivers exiting the site to react to vehicles turning into either 
Monte Vista Avenue or Ferraro Drive. 

Sight lines for vehicles following along either Monte Vista Avenue or Ferraro Drive are also evaluated 
using stopping sight distance, and again, the sight lines are more than 300 feet and substantially greater 
than needed for the 25 mph approach speed.  It should be further noted that since westbound drivers 
approaching the driveways are also approaching a stop sign at Healdsburg Avenue, actual travel speeds 
are likely to be less than 25 mph, which would mean that the sight distance needed would be less than 
used for the evaluation. 

In order to maintain adequate sight lines for vehicles leaving the site, it is recommended that trees and 
other landscaping be trimmed such that tree canopies are at least seven feet above the ground; other 
landscaping should be limited to low-lying vegetation no greater than three feet in height.  In addition, 
signs and monuments planned along the project’s frontage should be placed in a manner that does not 
obstruct sight distance at the project driveways.  Further, parking should be prohibited for a distance of 
50 feet on both sides of the driveway on Ferraro Drive to ensure that adequate sight lines are 
maintained; parking restrictions are not recommended for Monte Vista Avenue as the driveway is 
located on the outside of a curved section of roadway.  Finally, retaining walls installed adjacent to 
driveways should be designed to ensure that they do not impede adequate sight lines. 
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On-Site Circulation 

On-site circulation is expected to be sufficient for both passenger vehicles and emergency response 
vehicles.  The two driveways have sufficient curb radii for turning movements and the 24-foot alley is 
expected to provide enough room for through access to all vehicles.  Turning movement diagrams for 
fire trucks traveling through the site and also entering the alleys that intersect the main drive aisle were 
checked using AutoTURN and a single-unit fire truck.  It was determined that trucks can negotiate the 
site adequately.  Copies of these diagrams are provided in Appendix C. 

Queuing Impacts 

The potential for traffic queued on either Monte Vista Avenue or Ferraro Drive to impact access to the 
project site was reviewed.  Under all scenarios evaluated the design queue on the westbound side street 
approaches are expected to average less than one vehicle.  Since there is room for two or more 
vehicles to queue up at the stop signs without blocking access to or from the driveways, queuing is not 
expected to affect operation of the driveways. 
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Conclusions and Recommendations 

Conclusions 

• The project is expected to generate an average of 383 trips on a daily basis, including 30 in the a.m. 
peak hour, and 40 in the p.m. peak hour. 

• Both study intersections are expected to operate acceptably at LOS A, with minor approaches 
operating at LOS B under existing plus project conditions. 

• Under future conditions with and without the project, both study intersections are expected to 
continue operating overall at acceptable LOS A, with minor approaches operating at LOS C or 
better. 

• Pedestrian and bicycle facilities to be provided as part of the project offer additional connectivity 
between Healdsburg Avenue, Monte Vista Avenue, Ferrero Drive and the planned open space. 

• Vehicle access to the project site is to be from one driveway on Monte Vista Avenue and one 
driveway on Ferrero Drive.  Sight distance was determined to be sufficient at both driveways 
locations. 

• Queuing on westbound Monte Vista Avenue and Ferraro Drive is expected to average less than one 
vehicle, so should not impact access to the project driveways. 

• Passenger vehicles and fire truck design vehicles were used to determine that on-site circulation is 
adequate. 

Recommendations 

• Clear sight lines should be maintained by trimming trees and other landscaping. 

• Parking should be prohibited within 50 feet of the driveway on Ferraro Drive. 

• Retaining walls installed adjacent to driveways should be either three feet tall or less or else be 
located back from the sidewalk if necessary to maintain adequate sight lines. 
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Appendix A 

Collision Rate Spreadsheet 





Date of Count:  

Number of Collisions:  1
Number of Injuries:  1

Number of Fatalities:  0
ADT:  11300

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

1 x
11,300 x x 5

Study Intersection  0.05 c/mve
Statewide Average*  0.15 c/mve

c/mve = collisions per million vehicles entering intersection
*  2009 Collision Data on California State Highways, Caltrans

City of Healdsburg

Tuesday, May 14, 2013

INTERSECTION COLLISION RATE CALCULATIONS

October 1, 2006
September 30, 2011

collision rate =  
365

Fatality Rate
0.0%

39.7%

ADT = average daily total vehicles entering intersection 

Intersection # Healdsburg Avenue & Monte Vista Drive

1,000,000

1: 

Collision Rate Injury Rate

Number of Collisions X 1 million

0.8%

collision rate =  
ADT x 365 days per year x Number of Years

100.0%

Whitlock & Weinberger Transportation, Inc.
6/4/2013

Page 1 of 1
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Appendix B 

Intersection Level of Service Calculations 





AM Existing                Wed May 22, 2013 16:09:36                 Page 2-1    
-------------------------------------------------------------------------------- 
                      AM Peak Hour - Existing Conditions                         
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Unsignalized Method (Base Volume Alternative)               
******************************************************************************** 
Intersection #1 Healdsburg Ave/Monte Vista Ave                                   
******************************************************************************** 
Average Delay (sec/veh):      0.9       Worst Case Level Of Service: B[ 10.8] 
******************************************************************************** 
Street Name:          Healdsburg Ave                   Monte Vista Ave           
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 7:45 - 8:45 am 
Base Vol:       0  373    14    32  392     0     0    0     0    15    0    32  
Growth 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  
Initial Bse:    0  373    14    32  392     0     0    0     0    15    0    32  
User 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  
PHF Adj:     0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  
PHF Volume:     0  433    16    37  455     0     0    0     0    17    0    37  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  433    16    37  455     0     0    0     0    17    0    37  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.8  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   449 xxxx xxxxx  xxxx xxxx xxxxx   743  971   225  
Potent Cap.: xxxx xxxx xxxxx  1122 xxxx xxxxx  xxxx xxxx xxxxx   355  255   785  
Move Cap.:   xxxx xxxx xxxxx  1122 xxxx xxxxx  xxxx xxxx xxxxx   346  246   785  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   437  409 xxxxx   524  420 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.03 xxxx  xxxx  xxxx xxxx  xxxx  0.03 0.00  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   8.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  677 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.3 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 10.8 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             10.8 
ApproachLOS:         *                *                *                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
******************************************************************************** 
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-------------------------------------------------------------------------------- 
                      PM Peak Hour - Existing Conditions                         
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Unsignalized Method (Base Volume Alternative)               
******************************************************************************** 
Intersection #1 Healdsburg Ave/Monte Vista Ave                                   
******************************************************************************** 
Average Delay (sec/veh):      0.5       Worst Case Level Of Service: B[ 12.0] 
******************************************************************************** 
Street Name:          Healdsburg Ave                   Monte Vista Ave           
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 4:30 - 5:30 pm 
Base Vol:       0  539    19    27  509     0     0    0     0    16    0    16  
Growth 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  
Initial Bse:    0  539    19    27  509     0     0    0     0    16    0    16  
User 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  
PHF Adj:     0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  
PHF Volume:     0  576    20    29  544     0     0    0     0    17    0    17  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  576    20    29  544     0     0    0     0    17    0    17  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.8  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   597 xxxx xxxxx  xxxx xxxx xxxxx   917 1189   298  
Potent Cap.: xxxx xxxx xxxxx   990 xxxx xxxxx  xxxx xxxx xxxxx   275  190   704  
Move Cap.:   xxxx xxxx xxxxx   990 xxxx xxxxx  xxxx xxxx xxxxx   269  184   704  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   392  356 xxxxx   452  367 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.03 xxxx  xxxx  xxxx xxxx  xxxx  0.04 0.00  0.02  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   8.7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  550 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.2 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12.0 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             12.0 
ApproachLOS:         *                *                *                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
******************************************************************************** 
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-------------------------------------------------------------------------------- 
                      AM Peak Hour - Existing Conditions                         
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Unsignalized Method (Base Volume Alternative)               
******************************************************************************** 
Intersection #2 Healdsburg Ave/Ferrero Dr                                        
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: B[ 12.5] 
******************************************************************************** 
Street Name:          Healdsburg Ave                      Ferrero Dr             
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        1  0  1  1  0    1  0  1  1  0    1  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 7:45 - 8:45 am 
Base Vol:       1  375     9     5  414     1     1    0     0    23    0    12  
Growth 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  
Initial Bse:    1  375     9     5  414     1     1    0     0    23    0    12  
User 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  
PHF Adj:     0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88  
PHF Volume:     1  428    10     6  473     1     1    0     0    26    0    14  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    1  428    10     6  473     1     1    0     0    26    0    14  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.5 xxxx xxxxx   7.5  6.5   6.9  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  474 xxxx xxxxx   438 xxxx xxxxx   701 xxxx xxxxx   683  921   219  
Potent Cap.: 1099 xxxx xxxxx  1132 xxxx xxxxx   329 xxxx xxxxx   339  273   791  
Move Cap.:   1099 xxxx xxxxx  1132 xxxx xxxxx   322 xxxx xxxxx   338  271   791  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   479  441 xxxxx   504  444 xxxxx  
Volume/Cap:  0.00 xxxx  xxxx  0.01 xxxx  xxxx  0.00 xxxx  xxxx  0.05 0.00  0.02  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.3 xxxx xxxxx   8.2 xxxx xxxxx  12.5 xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    A    *     *     A    *     *     B    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  576 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.2 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 11.7 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx             12.5             11.7 
ApproachLOS:         *                *                B                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
******************************************************************************** 
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-------------------------------------------------------------------------------- 
                      PM Peak Hour - Existing Conditions                         
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Unsignalized Method (Base Volume Alternative)               
******************************************************************************** 
Intersection #2 Healdsburg Ave/Ferrero Dr                                        
******************************************************************************** 
Average Delay (sec/veh):      0.5       Worst Case Level Of Service: B[ 13.5] 
******************************************************************************** 
Street Name:          Healdsburg Ave                      Ferrero Dr             
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        1  0  1  1  0    1  0  1  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 4:30 - 5:30 pm 
Base Vol:       0  543    25    14  513     5     1    1     2    19    1     8  
Growth 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  
Initial Bse:    0  543    25    14  513     5     1    1     2    19    1     8  
User 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  
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  
PHF Volume:     0  589    27    15  556     5     1    1     2    21    1     9  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  589    27    15  556     5     1    1     2    21    1     9  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx   7.5  6.5   6.9   7.5  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   616 xxxx xxxxx   884 1206   281   912 1195   308  
Potent Cap.: xxxx xxxx xxxxx   974 xxxx xxxxx   243  185   722   232  188   694  
Move Cap.:   xxxx xxxx xxxxx   974 xxxx xxxxx   236  182   722   228  185   694  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   404  361 xxxxx   401  369 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.02 xxxx  xxxx  0.00 0.00  0.00  0.05 0.00  0.01  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   8.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  499 xxxxx  xxxx  455 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.0 xxxxx xxxxx  0.2 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12.3 xxxxx xxxxx 13.5 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    B     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx             12.3             13.5 
ApproachLOS:         *                *                B                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
******************************************************************************** 
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-------------------------------------------------------------------------------- 
                AM Peak Hour - Existing plus Project Conditions                  
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                            Trip Generation Report                               
                                                                                 
                                Forecast for am                                  
 
Zone                                     Rate   Rate    Trips Trips  Total % Of  
 #   Subzone      Amount  Units           In     Out     In   Out    Trips Total 
  
---- ------------ ------- -------------- ------ ------  ----- -----  ----- ----- 
  
   1                40.00 SFR              0.19   0.56      8    22     30 100.0 
          Zone 1 Subtotal .............................     8    22     30 100.0 
 
 
-------------------------------------------------------------------------------- 
TOTAL ..................................................    8    22     30 100.0 
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-------------------------------------------------------------------------------- 
                PM Peak Hour - Existing plus Project Conditions                  
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                            Trip Generation Report                               
                                                                                 
                                Forecast for pm                                  
 
Zone                                     Rate   Rate    Trips Trips  Total % Of  
 #   Subzone      Amount  Units           In     Out     In   Out    Trips Total 
  
---- ------------ ------- -------------- ------ ------  ----- -----  ----- ----- 
  
   1                40.00 SFR              0.63   0.37     25    15     40 100.0 
          Zone 1 Subtotal .............................    25    15     40 100.0 
 
 
-------------------------------------------------------------------------------- 
TOTAL ..................................................   25    15     40 100.0 
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-------------------------------------------------------------------------------- 
                AM Peak Hour - Existing plus Project Conditions                  
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #1 Healdsburg Ave/Monte Vista Ave                                   
******************************************************************************** 
Average Delay (sec/veh):      1.0       Worst Case Level Of Service: B[ 10.9] 
******************************************************************************** 
Street Name:          Healdsburg Ave                   Monte Vista Ave           
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 7:45 - 8:45 am 
Base Vol:       0  373    14    32  392     0     0    0     0    15    0    32  
Growth 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  
Initial Bse:    0  373    14    32  392     0     0    0     0    15    0    32  
Added Vol:      0    3     1     2    1     0     0    0     0     3    0     7  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  376    15    34  393     0     0    0     0    18    0    39  
User 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  
PHF Adj:     0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  0.86 0.86  0.86  
PHF Volume:     0  437    17    39  456     0     0    0     0    21    0    45  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  437    17    39  456     0     0    0     0    21    0    45  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.8  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   454 xxxx xxxxx  xxxx xxxx xxxxx   753  981   227  
Potent Cap.: xxxx xxxx xxxxx  1117 xxxx xxxxx  xxxx xxxx xxxxx   350  251   782  
Move Cap.:   xxxx xxxx xxxxx  1117 xxxx xxxxx  xxxx xxxx xxxxx   341  243   782  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   431  405 xxxxx   520  417 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.04 xxxx  xxxx  xxxx xxxx  xxxx  0.04 0.00  0.06  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   8.3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  675 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.3 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 10.9 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             10.9 
ApproachLOS:         *                *                *                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                PM Peak Hour - Existing plus Project Conditions                  
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #1 Healdsburg Ave/Monte Vista Ave                                   
******************************************************************************** 
Average Delay (sec/veh):      0.7       Worst Case Level Of Service: B[ 12.0] 
******************************************************************************** 
Street Name:          Healdsburg Ave                   Monte Vista Ave           
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 4:30 - 5:30 pm 
Base Vol:       0  539    19    27  509     0     0    0     0    16    0    16  
Growth 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  
Initial Bse:    0  539    19    27  509     0     0    0     0    16    0    16  
Added Vol:      0    2     4     8    4     0     0    0     0     2    0     5  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  541    23    35  513     0     0    0     0    18    0    21  
User 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  
PHF Adj:     0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  0.94 0.94  0.94  
PHF Volume:     0  579    25    37  549     0     0    0     0    19    0    22  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  579    25    37  549     0     0    0     0    19    0    22  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.8  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   603 xxxx xxxxx  xxxx xxxx xxxxx   940 1214   302  
Potent Cap.: xxxx xxxx xxxxx   984 xxxx xxxxx  xxxx xxxx xxxxx   266  183   700  
Move Cap.:   xxxx xxxx xxxxx   984 xxxx xxxxx  xxxx xxxx xxxxx   258  176   700  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   378  345 xxxxx   444  359 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.04 xxxx  xxxx  xxxx xxxx  xxxx  0.04 0.00  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   8.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  553 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.2 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12.0 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             12.0 
ApproachLOS:         *                *                *                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                AM Peak Hour - Existing plus Project Conditions                  
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #2 Healdsburg Ave/Ferrero Dr                                        
******************************************************************************** 
Average Delay (sec/veh):      0.7       Worst Case Level Of Service: B[ 12.6] 
******************************************************************************** 
Street Name:          Healdsburg Ave                      Ferrero Dr             
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        1  0  1  1  0    1  0  1  1  0    1  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 7:45 - 8:45 am 
Base Vol:       1  375     9     5  414     1     1    0     0    23    0    12  
Growth 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  
Initial Bse:    1  375     9     5  414     1     1    0     0    23    0    12  
Added Vol:      0    1     2     1    3     0     0    0     0     7    0     3  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    1  376    11     6  417     1     1    0     0    30    0    15  
User 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  
PHF Adj:     0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88  0.88 0.88  0.88  
PHF Volume:     1  429    13     7  476     1     1    0     0    34    0    17  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    1  429    13     7  476     1     1    0     0    34    0    17  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.5 xxxx xxxxx   7.5  6.5   6.9  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  477 xxxx xxxxx   442 xxxx xxxxx   707 xxxx xxxxx   689  929   221  
Potent Cap.: 1096 xxxx xxxxx  1129 xxxx xxxxx   326 xxxx xxxxx   336  270   789  
Move Cap.:   1096 xxxx xxxxx  1129 xxxx xxxxx   317 xxxx xxxxx   334  268   789  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   475  438 xxxxx   501  441 xxxxx  
Volume/Cap:  0.00 xxxx  xxxx  0.01 xxxx  xxxx  0.00 xxxx  xxxx  0.07 0.00  0.02  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.0 xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.3 xxxx xxxxx   8.2 xxxx xxxxx  12.6 xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    A    *     *     A    *     *     B    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  571 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.3 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 11.9 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx             12.6             11.9 
ApproachLOS:         *                *                B                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
 
 
 

PM Existing plus Project   Wed May 22, 2013 16:09:55                 Page 4-1    
-------------------------------------------------------------------------------- 
                PM Peak Hour - Existing plus Project Conditions                  
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #2 Healdsburg Ave/Ferrero Dr                                        
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: B[ 13.8] 
******************************************************************************** 
Street Name:          Healdsburg Ave                      Ferrero Dr             
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        1  0  1  1  0    1  0  1  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: >> Count Date: 14 May 2013 << 4:30 - 5:30 pm 
Base Vol:       0  543    25    14  513     5     1    1     2    19    1     8  
Growth 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  
Initial Bse:    0  543    25    14  513     5     1    1     2    19    1     8  
Added Vol:      0    4     8     4    2     0     0    0     0     5    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  547    33    18  515     5     1    1     2    24    1    10  
User 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  
PHF Adj:     0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  0.92 0.92  0.92  
PHF Volume:     0  593    36    20  559     5     1    1     2    26    1    11  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  593    36    20  559     5     1    1     2    26    1    11  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx   7.5  6.5   6.9   7.5  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   629 xxxx xxxxx   898 1229   282   930 1214   315  
Potent Cap.: xxxx xxxx xxxxx   963 xxxx xxxxx   238  179   721   225  183   687  
Move Cap.:   xxxx xxxx xxxxx   963 xxxx xxxxx   229  176   721   220  179   687  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   396  353 xxxxx   395  363 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.02 xxxx  xxxx  0.00 0.00  0.00  0.07 0.00  0.02  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   8.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  492 xxxxx  xxxx  448 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.0 xxxxx xxxxx  0.3 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12.4 xxxxx xxxxx 13.8 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    B     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx             12.4             13.8 
ApproachLOS:         *                *                B                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
 
 
 



PM Future                  Fri Jun 7, 2013 11:14:20                  Page 2-1    
-------------------------------------------------------------------------------- 
                       PM Peak Hour - Future Conditions                          
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Unsignalized Method (Base Volume Alternative)               
******************************************************************************** 
Intersection #1 Healdsburg Ave/Monte Vista Ave                                   
******************************************************************************** 
Average Delay (sec/veh):      0.7       Worst Case Level Of Service: B[ 13.1] 
******************************************************************************** 
Street Name:          Healdsburg Ave                   Monte Vista Ave           
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  656    23    41  764     0     0    0     0    24    0    24  
Growth 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  
Initial Bse:    0  656    23    41  764     0     0    0     0    24    0    24  
User 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  
PHF 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  
PHF Volume:     0  656    23    41  764     0     0    0     0    24    0    24  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  656    23    41  764     0     0    0     0    24    0    24  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.8  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   679 xxxx xxxxx  xxxx xxxx xxxxx  1132 1514   340  
Potent Cap.: xxxx xxxx xxxxx   923 xxxx xxxxx  xxxx xxxx xxxxx   200  121   662  
Move Cap.:   xxxx xxxx xxxxx   923 xxxx xxxxx  xxxx xxxx xxxxx   193  116   662  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   282  280 xxxxx   389  291 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.04 xxxx  xxxx  xxxx xxxx  xxxx  0.06 0.00  0.04  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   9.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  490 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.3 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 13.1 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             13.1 
ApproachLOS:         *                *                *                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
******************************************************************************** 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
 
 
 

PM Future                  Fri Jun 7, 2013 11:14:20                  Page 3-1    
-------------------------------------------------------------------------------- 
                       PM Peak Hour - Future Conditions                          
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Unsignalized Method (Base Volume Alternative)               
******************************************************************************** 
Intersection #2 Healdsburg Ave/Ferrero Dr                                        
******************************************************************************** 
Average Delay (sec/veh):      0.5       Worst Case Level Of Service: B[ 15.0] 
******************************************************************************** 
Street Name:          Healdsburg Ave                      Ferrero Dr             
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        1  0  1  1  0    1  0  1  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  668    31    21  760     7     1    1     3    24    1    10  
Growth 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  
Initial Bse:    0  668    31    21  760     7     1    1     3    24    1    10  
User 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  
PHF 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  
PHF Volume:     0  668    31    21  760     7     1    1     3    24    1    10  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  668    31    21  760     7     1    1     3    24    1    10  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx   7.5  6.5   6.9   7.5  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   699 xxxx xxxxx  1140 1505   384  1106 1493   350  
Potent Cap.: xxxx xxxx xxxxx   907 xxxx xxxxx   158  122   620   168  125   652  
Move Cap.:   xxxx xxxx xxxxx   907 xxxx xxxxx   152  120   620   163  122   652  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   304  294 xxxxx   345  301 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.02 xxxx  xxxx  0.00 0.00  0.00  0.07 0.00  0.02  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   9.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  434 xxxxx  xxxx  397 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.0 xxxxx xxxxx  0.3 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 13.4 xxxxx xxxxx 15.0 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    B     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx             13.4             15.0 
ApproachLOS:         *                *                B                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
******************************************************************************** 
 
 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
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-------------------------------------------------------------------------------- 
                 PM Peak Hour - Future plus Project Conditions                   
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #1 Healdsburg Ave/Monte Vista Ave                                   
******************************************************************************** 
Average Delay (sec/veh):      0.8       Worst Case Level Of Service: B[ 13.3] 
******************************************************************************** 
Street Name:          Healdsburg Ave                   Monte Vista Ave           
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  656    23    41  764     0     0    0     0    24    0    24  
Growth 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  
Initial Bse:    0  656    23    41  764     0     0    0     0    24    0    24  
Added Vol:      0    2     4     8    4     0     0    0     0     2    0     5  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  658    27    49  768     0     0    0     0    26    0    29  
User 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  
PHF 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  
PHF Volume:     0  658    27    49  768     0     0    0     0    26    0    29  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  658    27    49  768     0     0    0     0    26    0    29  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.8  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   685 xxxx xxxxx  xxxx xxxx xxxxx  1154 1538   343  
Potent Cap.: xxxx xxxx xxxxx   918 xxxx xxxxx  xxxx xxxx xxxxx   194  117   659  
Move Cap.:   xxxx xxxx xxxxx   918 xxxx xxxxx  xxxx xxxx xxxxx   186  111   659  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   271  272 xxxxx   382  284 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.05 xxxx  xxxx  xxxx xxxx  xxxx  0.07 0.00  0.04  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.2 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   9.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  491 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.4 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 13.3 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    *     *     *    B     *  
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             13.3 
ApproachLOS:         *                *                *                B        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 
 
 
 

PM Future plus Project     Fri Jun 7, 2013 11:14:28                  Page 3-1    
-------------------------------------------------------------------------------- 
                 PM Peak Hour - Future plus Project Conditions                   
                  TIS for the 1135 Healdsburg Avenue Project                     
                              City of Healdsburg                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #2 Healdsburg Ave/Ferrero Dr                                        
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: C[ 15.3] 
******************************************************************************** 
Street Name:          Healdsburg Ave                      Ferrero Dr             
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include      
Lanes:        1  0  1  1  0    1  0  1  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module: 
Base Vol:       0  668    31    21  760     7     1    1     3    24    1    10  
Growth 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  
Initial Bse:    0  668    31    21  760     7     1    1     3    24    1    10  
Added Vol:      0    4     8     4    2     0     0    0     0     5    0     2  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  672    39    25  762     7     1    1     3    29    1    12  
User 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  
PHF 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  
PHF Volume:     0  672    39    25  762     7     1    1     3    29    1    12  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
FinalVolume:    0  672    39    25  762     7     1    1     3    29    1    12  
------------|---------------||---------------||---------------||---------------| 
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx   7.5  6.5   6.9   7.5  6.5   6.9  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   711 xxxx xxxxx  1152 1527   385  1123 1511   356  
Potent Cap.: xxxx xxxx xxxxx   898 xxxx xxxxx   155  119   619   163  121   647  
Move Cap.:   xxxx xxxx xxxxx   898 xxxx xxxxx   148  115   619   158  118   647  
Total Cap:   xxxx xxxx xxxxx  xxxx xxxx xxxxx   298  288 xxxxx   340  297 xxxxx  
Volume/Cap:  xxxx xxxx  xxxx  0.03 xxxx  xxxx  0.00 0.00  0.00  0.09 0.00  0.02  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:xxxxx xxxx xxxxx   9.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:    *    *     *     A    *     *     *    *     *     *    *     *  
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  428 xxxxx  xxxx  391 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.0 xxxxx xxxxx  0.4 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 13.5 xxxxx xxxxx 15.3 xxxxx  
Shared LOS:     *    *     *     *    *     *     *    B     *     *    C     *  
ApproachDel:    xxxxxx           xxxxxx             13.5             15.3 
ApproachLOS:         *                *                B                C        
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
  Traffix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to W-TRANS, Santa Rosa, CA 





 

Traffic Impact Study for the 1135 Healdsburg Avenue Project in the Healdsburg 
August 2013 

Appendix C 

Turning Movement Diagrams 
















