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5. Progressive Urban Pattern:  

The Annexation Area is within the SOI and is designated for urban development under the 
General Plan. The proposed project would develop the Annexation Area (adjacent to the Tracy 
city limits) and would continue the pattern of urbanization. 

6. Piecemeal Annexation Prohibited:  

Annexation of the project site is contiguous with the city limits.  

7. Annexations to Eliminate Islands:  

The proposed annexation includes lands contiguous with the current city limits and parcels 
within the SOI. Parcels proposed for annexation do not involve the elimination of islands.  

8. Annexations that Create Islands:  

The proposed annexation includes lands contiguous with the current city limits and parcels 
within the SOI. Parcels proposed for annexation would not involve the creation of an island of 
unincorporated territory.  

9. Substantially Surrounded:  

As previously stated, the proposed annexation does not involve island annexation. Therefore, this 
policy is not relevant to the proposed annexation.  

10. Definite and Certain Boundaries:  

The proposed annexation boundaries are definite and certain and conform to lines of ownership.  

11. Service Requirements:  

The proposed annexation is not merely to facilitate the delivery of one or a few services to the 
determent of the delivery of a larger number of services or service more basic to public health 
and welfare. As stated further in Section XV (Public Services and Recreation) and Section XIX 
(Utilities and Service Systems), the City has adequate service capacity to serve the proposed 
project without reducing the adequacy of services elsewhere. Therefore, the proposed 
annexation is consistent with this policy.  

12. Adverse Impact of Annexation on the Other Agencies:  

This Initial Study includes an assessment of the impacts of the proposed project and proposed 
annexation on service agencies. The proposed industrial development and the proposed 
annexation would not result in any significant, adverse impacts to any of the service agencies 
such that it would seriously impair operation.  

13. District’s Proposal to Provide new, different, or Divestiture of a Particular Function or 
Class of Services:  

This policy relates to proposals for new, different, or divestiture of services, which is not relevant 
to the proposed annexation.  
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14. Disadvantaged Unincorporated Communities:  

The project area is not within or contiguous to an area designated as a DUC. This policy is not 
relevant to the proposed annexation.  

City Annexations 

1. Annexation of Streets:  

The proposed Annexation Area would be annexed into the City, including all proposed streets 
and roadways. 

2. Pre-zoning Required:  

The proposed project includes the adoption of pre-zoning for the Annexation Area, which will 
serve to regulate the uses of land and structures within the project site. The City’s pre-zoning will 
include the M-1 zoning designation for project site. The proposed project will be subject to the 
development standards as described in the Municipal Code. The Municipal Code is proposed to 
ensure consistency between land use and zoning designations. The proposed annexation is 
consistent with this policy. 

The policies discussed above are intended to ensure orderly reorganization to local jurisdictional 
boundaries, including annexations. Ultimately, LAFCo will determine whether the proposed 
annexation would first require an update to the Tracy Municipal Service Review (2019) in order 
to approve the annexation. This LAFCo policy was not specifically adopted to avoid or mitigate 
an environmental effect, rather it is intended to ensure orderly and logical reorganization to local 
jurisdiction boundaries, including annexations. The proposed project is consistent with LAFCo 
policies adopted to address environmental impacts, with the exception of impacts to agricultural 
lands. Section II (Agricultural Resources) addresses impacts related to conversion of agricultural 
land. As such, implementation of the proposed project will have a less than significant impact 
relative to this topic. This topic does not warrant additional analysis and will not be addressed 
further in the EIR. 

SAN JOAQUIN COUNTY MULTI‐SPECIES HABITAT CONSERVATION AND OPEN SPACE PLAN 

The City’s participation in the SJMSCP allows projects within Tracy’s jurisdiction to seek coverage 
under the SJMSCP for impacts to endangered, threatened, and species of special concern. The 
SJMSCP provides a process to offset impacts to biological resources, conserve open space, 
maintain the agricultural economy, and allow development within the County. It was also created 
to obtain the necessary permits from the U.S. Fish and Wildlife Service and the California 
Department of Fish and Game for the next 50 years in exchange for participating projects paying 
mitigation fees. Fees are based on the amount and quality of land converted from agricultural or 
open space uses to urban uses. These fees are used to preserve and create habitats to be managed 
in perpetuity through the establishment of habitat preserves. Ninety‐seven species are covered 
under the SJMSCP, with the intent to provide comprehensive mitigation pursuant to local, state, 
and federal regulations for impacts on these species from permitted activities under the Plan. 
Participation in the SJMSCP confers authorization for activities that result (or may result in) 
incidental take of covered state‐listed species, federally listed species, and other covered.  

Prior to issuance of grading permits, the project applicant will be required to coordinate with San 
Joaquin Council of Governments (SJCOG) and will be responsible for the appropriate coverage, 
permits, compensatory mitigation or fees, and project-specific avoidance, minimization, and 
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mitigation measures as defined within the SJMSCP. The proposed project does not conflict with 
the implementation of the SJMSCP and has appropriate measures to ensure compliance with 
payment of mitigation fees. It is noted that the project’s requirements under the SJMSCP will be 
further discussed in the Draft EIR.  

Overall, implementation of the proposed project would have a less than significant impact 
relative to compliance with the SJMSCP. This topic does not warrant additional analysis and will 
not be addressed further in the EIR. 
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XII. MINERAL RESOURCES  

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

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

  X  

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? 

  X  

Responses to Checklist Questions 
Responses a)-b): As described in the Tracy General Plan EIR, the main mineral resources found 
in San Joaquin County, and the Tracy Planning Area, are sand and gravel (aggregate), which are 
primarily used for construction materials like asphalt and concrete. According to the California 
Geological Survey (CGS) evaluation of the quality and quantity of these resources, the most 
marketable aggregate materials in San Joaquin County are found in three main areas:  

• In the Corral Hollow alluvial fan deposits south of Tracy  
• Along the channel and floodplain deposits of the Mokelumne River 
• Along the San Joaquin River near Lathrop  

Figure 4.8-1 of the General Plan EIR identifies Mineral Resource Zones (MRZs) throughout the 
Tracy Planning Area. The project site is located within an area designated as MRZ-2. The MRZ-2 
designation applies to areas containing mineral resources. The project site is not used for mineral 
extraction. The project site fronts a newly proposed development project (Tracy Hills) that has 
recently obtained entitlements for the construction. The purpose of the project is to develop a 
new warehouse facility and associated improvements. As such, mineral extraction in the project 
area near existing and future residential and other urban uses is highly unlikely. Therefore, the 
project would not result in the loss of availability of a known mineral resource. This impact is 
considered less than significant. This topic does not warrant additional analysis and will not be 
addressed further in the EIR. 
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XIII. NOISE  

Would the project result in: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Generation of a substantial temporary or 
permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 

X    

b) Generation of excessive groundborne vibration or 
groundborne noise levels? X    

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

   X 

Responses to Checklist Questions 
Responses a)-b): Based on existing and projected noise levels along roadways, and the potential 
for noise generated during project construction and operational activities, it has been determined 
that the potential impacts from noise caused by the proposed project will require a detailed 
analysis in the EIR. As such, the lead agency will examine each of the two potentially significant 
environmental issues listed in the checklist above in the EIR and will decide whether the 
proposed project has the potential to have a significant impact from noise. At this point a 
definitive impact conclusion for each of these environmental topics will not be made, rather both 
are considered potentially significant until a detailed analysis is prepared in the EIR. 

The EIR will identify sensitive receptors, noise impacts, and attenuation of noise related impacts. 
The noise study will also include an assessment of construction noise and vibration impacts. The 
noise analysis will identify the noise level standards contained in the City of Tracy General Plan 
Noise Element and Municipal Code (Noise Control Ordinance, Chapter 4.12 Article 9), as well as 
any germane state, and federal standards. Continuous (24-hour) and short-term noise 
measurements will be performed in the project site and in the project vicinity in order to quantify 
existing ambient noise levels from existing community noise sources.  

The EIR will provide an estimate of existing traffic noise levels adjacent to the project site 
roadways through application of accepted traffic noise prediction methodologies. Noise sources 
from the project will be quantified through noise level measurements. Proposed on-site mobile 
and stationary noise sources will be evaluated. This will include noise generating equipment, 
such as HVAC systems, generators, etc., as well as mobile noise sources such as truck 
loading/docking/idling.  The EIR will include thresholds of significance, a project-level impact 
analysis, cumulative impact analysis, and a discussion of feasible mitigation measures that should 
be implemented to reduce any potential impacts associated with noise. 

Response c): The project site is located approximately 7 miles from the nearest airport (the 
Tracy Municipal Airport), and is outside of the contours of the Tracy Municipal Airport land use 
plan. Therefore, there is no impact relative to this topic. This topic does not warrant additional 
analysis and will not be addressed further in the EIR.  
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XIV. POPULATION AND HOUSING  

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Induce substantial unplanned 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)? 

  X  

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

   X 

Responses to Checklist Questions 
Response a): The project does not propose any housing that would result in direct population 
growth. However, projects that do not directly induce population growth still have the potential 
to result in indirect population growth through the creation of jobs or the extension of 
infrastructure into areas that were not previously served. The proposed project will not result in 
intensification of land uses, or the addition of structures or uses that would differ from the 
current General Plan. However, improvements to the roadway system created by the project 
represent a planned effort to coordinate improvements to accommodate the future buildout 
under the General Plan. Any individual future projects would have to be consistent with the 
General Plan and are subject to environmental review under CEQA.  No substantial population 
increases would result from implementation of the proposed project. Therefore, implementation 
of the proposed project would have a less than significant impact relative to this topic. This topic 
does not warrant additional analysis and will not be addressed further in the EIR. 

Response b): The project site is located adjacent to the Tracy city limits and contains developed 
roadways, undeveloped land, and agricultural land. The project alternative would displace one 
single family home. Per the City of Tracy General Plan, the project site is designated Industrial 
(see Figure 5). The proposed project is consistent with the current City land use designation and 
has been planned for development of industrial uses. Implementation of the proposed project 
would have no impact relative to this topic. This topic does not warrant additional analysis and 
will not be addressed further in the EIR. 
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XV. PUBLIC SERVICES  

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Would the project result in substantial adverse physical impacts associated with the provision of new or 
physically altered governmental facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for any of the public services: 

Fire protection?    X 

Police protection?    X 

Schools?    X 

Parks?    X 

Other public facilities?    X 

Responses to Checklist Questions 
Response a):  

FIRE PROTECTION 

Upon annexation, the project site would be under the jurisdiction of the South San Joaquin County 
Fire Authority. The proposed project would not include additional residential units, or people to 
the City of Tracy. The proposed project will not result in intensification of land use, or the addition 
of structures or uses that would differ from the current General Plan. No additional demand for 
fire protection will be created by the project, beyond that which was planned for in the current 
General Plan. Implementation of the proposed project wouldn’t require additional demands for 
fire protection services from the South San Joaquin County Fire Authority, beyond that as planned 
for by the current General Plan. Therefore, implementation of the proposed project will have no 
impact to this topic. This topic does not warrant additional analysis and will not be addressed 
further in the EIR. 

POLICE PROTECTION 

Upon annexation, the project site would be under the jurisdiction of the Tracy Police Department. 
The proposed project would not include additional residential units, or people to the City of 
Tracy. The proposed project will not result in intensification of land use, or the addition of 
structures or uses that would differ from the current General Plan. No additional demand for 
police protection will be created by the project, beyond that which was planned for in the current 
General Plan.  Implementation of the proposed project wouldn’t require additional demands for 
police protection services from the Tracy Police Department, beyond that as planned for by the 
current General Plan. Therefore, implementation of the proposed project will have less than 
significant relative to this topic. This topic does not warrant additional analysis and will not be 
addressed further in the EIR. 
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SCHOOLS 

Schools within the City of Tracy are part of the Tracy Unified School District and the Jefferson 
School District. The proposed project does not include any residential units, or any other type of 
use that would directly, or indirectly increase the student population in the area. The proposed 
project will not result in intensification of land use, or the addition of structures or uses that 
would differ from the current General Plan. Therefore, the proposed project would not result in 
the need for new school facilities; the project would have no impact relative to this topic. This 
topic does not warrant additional analysis and will not be addressed further in the EIR. 

PARKS 

The proposed project does not include any residential units or any other type of use that would 
directly, or indirectly increase the population, or park demand in the area, or include any other 
type of use that would directly increase the park needs. The proposed project will not result in 
intensification of land use, or the addition of structures or uses that would differ from the current 
General Plan. Therefore, the proposed project would not have the potential to require 
construction of additional park and recreational facilities which may cause substantial adverse 
physical environmental impacts.  Thus, it is anticipated to have no impact relative to this topic. 
This topic does not warrant additional analysis and will not be addressed further in the EIR.  

OTHER PUBLIC FACILITIES 

The proposed project would not result in a need for other public facilities. The proposed project 
does not trigger the need for new facilities associated with other public services. The proposed 
project will not result in intensification of land use, or the addition of structures or uses that 
would differ from the current General Plan.  Consequently, new facilities or other public services 
are not proposed at this time. Thus, it is anticipated to have a no impact relative to this topic. 
This topic does not warrant additional analysis and will not be addressed further in the EIR. 
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XVI. RECREATION  

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

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

   X 

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? 

   X 

Responses to Checklist Questions  
Responses a)-b): The proposed project does not include any residential units or any other type 
of use that would increase the population, or park and recreation facility demand in the area, or 
include any other type of use that would directly increase the use of park and recreation facilities. 
The proposed project will not result in intensification of land uses, or the addition of structures 
or uses that would differ from the current General Plan. Therefore, the proposed project would 
not significantly increase the use of existing facilities. Furthermore, it is not anticipated that any 
substantial physical deterioration of existing facilities would occur, or be accelerated. 
Implementation of the proposed project would have no impact relative to this topic. This topic 
does not warrant additional analysis and will not be addressed further in the EIR. 
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XVII. TRANSPORTATION  

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Conflict with a program plan, ordinance, or policy 
addressing the circulation system, including transit, 
roadway, bicycle, and pedestrian facilities? 

X    

b) Would the project conflict or be inconsistent with 
CEQA Guidelines Section 15064.3, subdivision (b)? X    

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

X    

d) Result in inadequate emergency access? X    

Responses to Checklist Questions  
Response a-d): The proposed project includes the development of a use that will increase traffic 
on existing and planned roadways. Based on existing and projected traffic volume levels along 
roadways and potential increases in vehicle miles travelled (VMT) as a result of the project, it has 
been determined that traffic impacts will require a detailed analysis in the EIR. As such, the lead 
agency will examine each of the environmental issues listed in the checklist above in the EIR and 
will determine whether the proposed project has the potential to have a significant impact from 
traffic. At this point a definitive impact conclusion for each of these environmental topics will not 
be made, rather all are considered potentially significant until a detailed analysis is conducted 
in the EIR. 

The EIR will include a Traffic Impact Analysis (TIA) to address the impacts of the proposed 
project on the surrounding transportation system including the roadways, transit service, 
pedestrian facilities, and bicycle facilities. The TIA will be conducted to address compliance with 
the City’s General Plan and other requirements under CEQA. It will be prepared following 
applicable guidelines of the City of Tracy, San Joaquin County, and Caltrans, as applicable.  The 
EIR will analyze total passenger vehicle and heavy-duty truck trips and associated VMT that are 
modeled to be generated by the proposed project. Potential impacts associated with site access, 
on-site circulation, and consistency with CEQA Guidelines section 15064.3, subdivision (b) will 
also be addressed in the EIR. Significant impacts will be identified in accordance with the 
established criteria, and mitigation measures will be identified to lessen the significance of any 
potential impacts. 

The EIR will provide an analysis including the thresholds of significance, a project-level impact 
analysis, cumulative impact analysis, and a discussion of feasible mitigation measures that should 
be implemented to reduce any significant impacts associated with transportation. 
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XVIII. TRIBAL CULTURAL RESOURCES  

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Would the project cause a substantial adverse change in the significance of a tribal cultural resource, defined in 
Public Resources Code Section 21074 as either a site, feature, place, cultural landscape that is geographically defined 
in terms of the size and scope of the landscape, sacred place, or object with cultural value to a California Native 
American tribe, and that is: 

i) Listed or eligible for listing in the California 
Register of Historical Resources, or in a local 
register of historical resources as defined in 
Public Resources Code Section 5020.1(k)? 

X    

ii) A resource determined by the lead agency, in 
its discretion and supported by substantial 
evidence, to be significant pursuant to criteria 
set forth in subdivision (c) of Public Resources 
Code Section 5024.1? In applying the criteria set 
forth in subdivision (c) of Public Resources 
Code Section 5024.1, the lead agency shall 
consider the significance of the resources to a 
California Native American tribe. 

X    

Responses to Checklist Questions  
Responses a)-b): Based on known historical, cultural, tribal, and archaeological resources in the 
region, and the potential for undocumented underground cultural resources in the region, it has 
been determined that the potential impacts on tribal cultural resources caused by the proposed 
project will require a detailed analysis in the EIR. As such, the lead agency will examine the 
environmental issues listed in the checklist above in the EIR and will decide whether the 
proposed project has the potential to have a significant impact on tribal cultural resources. At 
this point a definitive impact conclusion for each of these environmental topics will not be made, 
rather all are considered potentially significant until a detailed analysis is prepared in the EIR. 

The EIR will include an overview of the prehistory and history of the area, the potential for 
surface and subsurface tribal cultural resources to be found in the area, the types of tribal cultural 
resources that may be expected to be found, a review of existing regulations and policies that 
protect tribal cultural resources, an impact analysis, and mitigation that should be implemented 
in order to reduce potential impacts to tribal cultural resources. In addition, the CEQA process 
will include a request to the Native American Heritage Commission for a list of local Native 
American groups that should be contacted relative to this project, as per the requirements of AB 
52. The CEQA process will also include consultation with any Native American groups that have 
requested consultation with the City of Tracy. 
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XIX. UTILITIES AND SERVICE SYSTEMS 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Require or result in the relocation or construction 
of new or expanded water, wastewater or storm 
water drainage, electric power, natural gas, or 
telecommunications facilities, the construction or 
relocation of which could cause significant 
environmental effects? 

X    

b) Have sufficient water supplies available to serve 
the project and reasonably foreseeable future 
development during normal, dry and multiple dry 
years? 

X    

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

X    

d) Generate solid waste in excess of State or local 
standards, or in excess of the capacity of local 
infrastructure, or otherwise impair the attainment 
of solid waste reduction goals? 

  X  

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

  X  

Responses to Checklist Questions 
Response a-c): Implementation of the proposed project would result in increased demands for 
utilities to serve the project. As such, the EIR will examine each of the environmental issues listed 
in the checklist above related to water, wastewater, and storm drainage and will decide whether 
the proposed project has the potential to have a significant impact to these utilities and service 
systems. At this point a definitive impact conclusion for each of these environmental topics will 
not be made, rather all are considered potentially significant until a detailed analysis is 
prepared in the EIR.  

The EIR will analyze wastewater, water, and storm drainage infrastructure, as well as other 
utilities (i.e. solid waste, gas, electric, etc.), that are needed to serve the proposed project. The 
wastewater assessment will include a discussion of the proposed collection and conveyance 
system, treatment methods and capacity at the treatment plants, and disposal location(s) and 
methods. The EIR will analyze the impacts associated with on-site construction of the conveyance 
system, including temporary impacts associated with the construction phase. The proposed 
infrastructure will be presented. The EIR will provide a discussion of the wastewater treatment 
plants that are within proximity to the project site, including current demand and capacity at 
these plants. The analysis will discuss the disposal methods and location, including 
environmental impacts and permit requirements associated with disposal of treated wastewater. 

The storm drainage assessment will include a discussion of the proposed drainage collection 
system including impacts associated with on-site construction of the storm drainage system. The 
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EIR will identify permit requirements and mitigation needed to minimize and/or avoid impacts. 
The proposed infrastructure will be presented.  

The EIR will include an assessment for consistency with City Master Plans and Management Plans 
that are directly related to these utilities.  

The EIR will analyze the impacts associated with water supply and on-site and off-site 
construction of the water system, including temporary impacts associated with the construction 
phase. The results of a project-specific Water Supply Assessment will be provided. The EIR will 
also identify permit requirements and mitigation needed to minimize and/or avoid impacts, and 
will present the proposed infrastructure as provided by the project site engineering reports. 

The EIR will also address solid waste collection and disposal services for the proposed project. 
This will include an assessment of the existing capacity and project demands. The assessment 
will identify whether there is sufficient capacity to meet the project demands. 

The EIR will provide thresholds of significance, a project-level impact analysis, cumulative impact 
analysis, and a discussion of feasible mitigation measures that should be implemented to reduce 
impacts associated with utilities and service systems. 

Responses d), e): The City of Tracy contracts with Tracy Disposal Service, a private company, 
for solid waste collection and disposal. Based on the waste generation factors provided by 
CalRecycle, the proposed project is expected to generate approximately 308.8 pounds per day of 
solid waste upon full buildout, which is equivalent to less than 0.2 tons per day; refer to Table 
UTIL-1. 

TABLE UTIL-1: ESTIMATED SOLID WASTE GENERATION2 
LAND USE GENERATION FACTOR(1) PROJECT ESTIMATED SOLID WASTE 

  
 

Manufacturing/Warehouse 1.42 lb./1,000 s.f./day 217,466 s.f. 308.8 
(1) CalRecycle 2019 

Currently, the permitted capacity of the Foothill Landfill is 102 million cubic yards. The remaining 
capacity of the facility is approximately 95 million cubic yards. As noted previously, the remaining 
capacity of the facility is approximately 95 million cubic yards. Current permits indicate a closure 
in 2054. There are no plans to expand the Foothill Landfill or build a new one to accommodate 
Tracy’s waste since the Foothill Landfill is expected to meet the City’s needs for the foreseeable 
future. The addition of the volume of solid waste associated with the proposed project to the 
Foothill Landfill would not exceed the landfill’s remaining capacity. 

Overall, the proposed project would be required to comply with applicable State and local 
requirements including those pertaining to solid waste, construction waste diversion, and 
recycling. The City would coordinate development of the proposed project with Tracy Disposal 
Service. Furthermore, the addition of the volume of solid waste associated with the proposed 
Project, approximately 0.2 tons per day, would increase the total tons of solid waste to the MRF 
to approximately 355 tons per day; however, this increase would not cause an exceedance of the 
landfill’s remaining capacity. Therefore, the proposed project would not generate solid waste in 
excess of the capacity of local infrastructure, or otherwise impair the attainment of solid waste 
reduction goals, or exceed any State or local standards associated with solid waste. This is a less 

 
2 See: https://www2.calrecycle.ca.gov/WasteCharacterization/General/Rates 
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than significant impact. This topic does not warrant additional analysis and will not be 
addressed further in the EIR. 
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XX. WILDFIRE  

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

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

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

b) Due to slope, prevailing winds, and other factors, 
exacerbate wildfire risks, and thereby expose 
project occupants to, pollutant concentrations from 
a wildfire or the uncontrolled spread of a wildfire? 

  X  

c) Require the installation or maintenance of 
associated infrastructure (such as roads, fuel breaks, 
emergency water sources, power lines or other 
utilities) that may exacerbate fire risk or that may 
result in temporary or ongoing impacts to the 
environment? 

  X  

d) Expose people or structures to significant risks, 
including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope 
instability, or drainage changes? 

  X  

Background 
The project site is not identified as a Very High Fire Hazard Severity Zones or State Responsibility 
Area. Consistent with Appendix G of the CEQA Guidelines, the above checklist questions do not 
apply to the project. However, the following impact discussion is included for informational 
purposes. 

Responses to Checklist Questions 
Responses a), c): The project includes the development of internal roadways and other 
impervious surfaces within the project site. The proposed improvements would reduce fire risks 
on and relating to the project site relative to existing conditions. The project would not impair 
implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan. The proposed improvements would require long-term maintenance; 
however, the improvements would not exacerbate fire risks. Therefore, impacts from project 
implementation would be considered less than significant relative to this topic. This topic does 
not warrant additional analysis and will not be addressed further in the EIR. 

Response b): The risk of wildfire is related to a variety of parameters, including fuel loading 
(vegetation), fire weather (winds, temperatures, humidity levels and fuel moisture contents) and 
topography (degree of slope). Steep slopes contribute to fire hazard by intensifying the effects of 
wind and making fire suppression difficult. Fuels such as grass are highly flammable because they 
have a high surface area to mass ratio and require less heat to reach the ignition point. The County 
has areas with an abundance of flashy fuels (i.e. grassland). However, the project site is not near 
steep slopes. The Cal Fire Station 26 is located adjacent west of Hansen Road, west of the project 
site.  Development of the two warehouses would not exacerbate fire risks in the area. The project 
would not result in development of structures or housing which would subject residents, visitors, 
or workers to long-term wildfire danger. Additionally, the City’s emergency access routes and 
public information regarding designated facilities and routes are regularly reviewed to ensure 
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that up to date information is available to the City and the public in the event of an emergency. 
Therefore, impacts from project implementation would be considered less than significant 
relative to this topic. This topic does not warrant additional analysis and will not be addressed 
further in the EIR. 

Response d): The project does not propose any housing that would result in direct population 
growth. However, projects that do not directly induce population growth still have the potential 
to result in indirect population growth through the creation of jobs or the extension of 
infrastructure into areas that were not previously served. The proposed project will not result in 
intensification of land uses, or the addition of structures or uses that would differ from the 
current General Plan. As such, exposure to people or structures to any significant risk would not 
result. Therefore, impacts from project implementation would be considered less than 
significant relative to this topic. This topic does not warrant additional analysis and will not be 
addressed further in the EIR. 
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XXI. MANDATORY FINDINGS OF SIGNIFICANCE  

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

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

X    

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)? 

X    

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

X    

Responses to Checklist Questions 
Responses a)-c): It has been determined that the potential for the proposed project to: 
substantially degrade the quality of the environment, substantially reduce the habitat of a fish or 
wildlife species, cause a fish or wildlife population to drop below self-sustaining levels, threaten 
to eliminate a plant or animal community, substantially reduce the number or restrict the range 
of a rare or endangered plant or animal or eliminate important examples of the major periods of 
California history or prehistory; degrade the quality of the environment; create cumulatively 
considerable impacts; or adversely affect human beings will require more detailed analysis in an 
EIR. As such, the City of Tracy will examine each of these environmental issues in the EIR and will 
decide whether the proposed project has the potential to have significant impacts on these 
environmental issues. At this point a definitive impact conclusion for each of these environmental 
topics will not be made, rather all are considered potentially significant until a detailed analysis 
is prepared in the EIR. 

 

  



INITIAL STUDY SCHULTE ROAD WAREHOUSE 
 

PAGE 67  
 

REFERENCES 

Army Corps of Engineers. 1987. Army Corps of Engineers Wetland Delineation Manual.  

ATC Group Services. Phase 1 Environmental Site Assessment. November 4, 2020. 

Barbour and Major 1988. Terrestrial Vegetation of California.  

C Donald Ahrens. 2006. Meteorology Today: An Introduction to Weather, Climate, & the 
Environment.  

California Air Resources Board. Risk Reduction Plan to Reduce Particulate Matter Emissions from 
Diesel-Fueled Engines and Vehicles. October 2000. Available at: 
<https://www.arb.ca.gov/diesel/documents/rrpFinal.pdf>. 

California Air Resources Board. 2016. ARB Databases: Aerometric Data Analysis and 
Management System (ADAM). Available at: <http://www.arb.ca.gov/html/databases.htm>. 

California Air Resources Board. 2017. Final 2017 Scoping Plan Update and Appendices. Available 
at: <https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-
plan/2017-scoping-plan-documents> 

California Department of Conservation. 2016. California Important Farmland Finder. Available 
at: <http://maps.conservation.ca.gov/ciff/ciff.html>.  

California Department of Conservation. California Land Conservation Act of 1965 2016 Status 
Report, The Williamson Act. December 2016. 

California Department of Transportation. Transportation Related Earthborn Vibrations. TAV-02-
01-R9601 February 20, 2002. 

California Energy Commission. 2005. Global Climate Change: In Support of the 2005 Integrated 
Energy Policy Report. (CEC-600-2005-007.) Available at: 
<http://www.energy.ca.gov/2005publications/CEC-100-2005-007/CEC-100-2005-007-
CMF.PDF>. 

California Energy Commission. 2006. Inventory of California Greenhouse Gas Emissions and 
Sinks 1990 to 2004. (CEC-600-2006-013-SF.) Available at: 
<http://www.energy.ca.gov/2006publications/CEC-600-2006-013/CEC-600-2006-013-
SF.PDF>. 

California Energy Commission. 2021. California Greenhouse Gas Emission Inventory – 
2020Edition. Available at: https://www.arb.ca.gov/cc/inventory/data/data.htm 

California Department of Resources Recycling and Recovery (CalRecycle). Estimated Solid Waste 
Generation Rates. 2019. Available at: 
<https://www2.calrecycle.ca.gov/WasteCharacterization/General/Rates> 

City of Tracy. City of Tracy General Plan Draft Environmental Impact Report. October 4, 2005. 

City of Tracy. City of Tracy General Plan. February 1, 2011.  

http://www.alibris.com/search/books/author/Ahrens%2C%20C%20Donald
https://www.arb.ca.gov/cc/inventory/data/data.htm


INITIAL STUDY SCHULTE ROAD WAREHOUSE 
 

PAGE 68  
 

City of Tracy. Tracy Municipal Code. Codified through Ordinance No. 1269, passed June 4, 2019. 

Federal Highway Administration. Roadway Construction Noise Model User’s Guide, FHWA-HEP-
05-054. January 2006. 

Federal Transit Administration. Transit Noise and Vibration Impact Assessment Guidelines. May 
2006 

Intergovernmental Panel on Climate Change. 2007. Climate Change 2007: The Physical Science 
Basis, Summary for Policy Makers. Available at: 
<http://fire.pppl.gov/ipcc_summary_020207.pdf>. 

Kimley Horn. 16286 West Schulte Road Warehouse CEQA Traffic Analysis. June 13, 2022. 

San Joaquin Air Pollution Control District. 2015. Guidance for Assessing and Mitigating Air 
Quality Impacts. March 19, 2015. Available: < 
http://www.valleyair.org/transportation/GAMAQI.pdf> 

San Joaquin Council of Governments. Airport Land Use Compatibility Plan Update, San Joaquin 
County Aviation System, San Joaquin County, California. July 2009. 

San Joaquin Council of Governments (SJCOG). The 2018 Regional Transportation 
Plan/Sustainable Communities Strategy (RTP/SCS). Adopted June 2018. 

Sawyer, John and Todd Keeler-Wolf. 1995. A Manual of California Vegetation.  

Saxelby Acoustics, LLC. Environmental Noise Assessment – Schulte Road Warehouse. July 20, 
2022. 

Siegfried. Stormwater Control Plan (SWQCP) for Schulte Rd. Warehouse. January 14, 2022. 

Siegfried. Stormwater Control Plan (SWQCP) for Schulte Rd. Parking Lot. January 14, 2022. 

Skinner, Mark W. and Bruce M. Pavlik, Eds. 2001. California Native Plant Society's Inventory of 
Rare and Endangered Vascular Plants of California.  

Wallace Kuhl & Associates. Preliminary Geotechnical Engineering Report – West Schulte Road 
Warehouse Project. March 23, 2022. 

West Yost. Hydraulic Evaluation of Schulte Warehouse. February 4, 2022. 

Wood Rogers. Storm Drainage for the Schulte Warehouse Project, D21-0020. October 10, 2022. 

U.S. Environmental Protection Agency. 2014. Climate Change Indicators in the United States: 
Global Greenhouse Gas Emissions. Updated May 2014. Available at: 
www.epa.gov/climatechange/indicators 

 

http://www.epa.gov/climatechange/indicators


 

 

 

 

 

 

 

APPENDIX A 
Hydraulic Evaluation 

  



  

6800 Koll Center Parkway 

Suite 150 

Pleasanton CA 94566 

 925.426.2580 phone 

530.756.5991 fax 

westyost.com 

 
 

TECHNICAL MEMORANDUM 
 
DATE: February 4, 2022 Project No.: 404-60-22-78 
  SENT VIA: EMAIL 
 
TO: Robert Armijo, City of Tracy 
 
CC: Paul Verma, City of Tracy 
 Al Gali, City of Tracy 
 
FROM: Roger Chu, PE, RCE #87591 
 Chris Pittner, QISP, PE, RCE #93576 
 
REVIEWED BY: Amy Kwong, PE, RCE #73213 
 
SUBJECT: Hydraulic Evaluation of Schulte Warehouse 
 

This Technical Memorandum (TM) summarizes West Yost’s technical evaluation of the ability of the 
City of Tracy’s (City) existing potable water distribution system to meet the required minimum pressures 
and flows for the proposed Schulte Warehouse Project (Project). 

This TM is submitted in accordance with West Yost’s October 2021 Scope of Services for engineering 
services to the City. The scope of this evaluation does not include review of water supply availability or 
water treatment plant capacity for the Project; these items are discussed in other documents, such as the 
City’s Water System Master Plan and the “Evaluation of Near-Term Water Demand and Water Supply” TM 
(Near-Term TM).1 In addition, this evaluation does not determine the adequacy of on-site private pipelines 
to serve the Project. 

The following sections summarize West Yost’s findings and conclusions: 

• Project Description 

• Estimated Water Demand for the Project 

• Storage and Pumping Capacity Evaluation 

• Hydraulic Evaluation Findings 

• Summary of Evaluation and Recommendations 

  

 

1 “Evaluation of Near-Term Water Demand and Water Supply,” West Yost Associates, November 9, 2021. 
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PROJECT DESCRIPTION 

The Project is located outside the existing City limits (Westside Industrial Development Area) but within 
the City’s Sphere of Influence (SOI); southeast of the intersection of West Schulte Road and Hansen Road. 
The Project site is approximately 20.9 acres and will consist of one building with approximately 
217,000 square feet of warehouse and office space with associated parking and landscaping. 

Potable water service for the Project will be served by existing Pressure Zone 2 (Zone 2) pipelines located 
in West Schulte Road and Hansen Road. Project plans do not specify the diameters for the proposed 
pipelines for the Project. To meet the City’s pipeline velocity criterion, it is recommended that these 
pipelines be 12-inches in diameter. 

This TM evaluates the impacts of the Project to the City’s potable water distribution system under both 
existing and future alternative system operations. In both scenarios, it is assumed that the 16-inch 
diameter pipeline in Promontory Parkway east of Hansen Road is in service, and that the eastern portion 
of Cordes Ranch is served by Zone 2. 

Under existing system operations, it is assumed that the Cordes Tank and Booster Pump Station (PS) 
(including the Pressure Regulating Station) are operational, and that the Project is primarily supplied by 
Zone 2 facilities via the existing 24-inch diameter pipeline in West Schulte Road. Figure 1 shows the 
proposed public water system infrastructure serving the Project under existing system operations. 

Under future alternative system operations, Zone 3 facilities serving Cordes Ranch will be connected 
directly to the John Jones Water Treatment Plant (JJWTP). This will be achieved by rezoning the existing 
24-inch diameter pipeline in Schulte Road to Zone 3. This scenario also assumes completion of the 
recommended rezoning improvements along Hood Way2 and Lammers Road.3 Under alternative system 
operations, the Project would still be supplied via the 24-inch diameter pipeline in Schulte Road, but water 
would be delivered at higher pressures than under existing system operations. Figure 2 shows the public 
water system infrastructure serving the Project under future alternative system operations. 

ESTIMATED WATER DEMAND FOR THE PROJECT 

Water demands were estimated for the Project site using the unit water demand factors adopted in the 
2020 Citywide Water System Master Plan update (2020 WSMP). Table 1 shows the Project’s proposed 
land use, water use factors, and projected annual potable water use. The total potable water demand for 
the Project (domestic and irrigation) is estimated at 32.2 acre-feet per year (af/yr). 

This evaluation assumes potable water will be used to meet all Project water demands. The City has yet 
to construct infrastructure to deliver recycled water to the Project, so potable water will be used to meet 
non-potable water demands in the interim. Once the City’s recycled water system can supply the Project, 
potable water demands should decrease. 

  

 

2 “Design Recommendations for Hood Way Pipeline,” West Yost Associates, June 13, 2019. 

3 “Design Recommendations for Lammers Road Pipeline,” West Yost Associates, June 13, 2019. 

WEST YOST 
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Table 1. Estimated Annual Water Demand for the Project 

Land Use Designation 
Total Area(a), 
gross acres 

Potable 
Water Use 

Area(b), acres 
Landscaped 
Area(c), acres 

Unit Potable Water 
Use Factor(d), 

af/acre/yr 

Annual 
Potable Water 

Use, af/yr 

Industrial 20.9 
17.8  1.3 23.1 

-- 3.1 1.9 6.0 

UAFW(e) -- -- -- -- 3.1 

Total 20.9 17.8 3.1 -- 32.2 

(a) New Warehouse Building, 16286 W Schulte Rd, Development Review and Rezoning Plans, dated June 23, 2021. 

(b) Consistent with the 2020 WSMP, 85 percent of gross acres are assumed to use potable water. 

(c) Consistent with the 2020 WSMP, 15 percent of gross acres are assumed to be landscaped. 

(d) Based on the 2020 WSMP. 

(e) Unaccounted-for water (UAFW) is equal to 9.6 percent. 

 

Table 2 summarizes the estimated average day, maximum day, and peak hour water demands for the 
Project. The average day demand (ADD) for the Project is approximately 19.9 gallons per minute (gpm). 
Maximum day demands (MDD) and peak hour demands (PHD) were calculated using the City’s peaking 
factors (adopted in the 2020 WSMP) of 1.7 and 2.9 times the ADD, respectively, resulting in an MDD of 
about 33.8 gpm and a PHD of about 57.7 gpm. 

Table 2. Summary of Average Day, Maximum Day, and Peak Hour Water Demands for the Project  

Average Day Demand(a) Maximum Day Demand(b) Peak Hour Demand(c) 

gpm mgd(d) gpm mgd gpm mgd 

19.9 0.03 33.8 0.05 57.7 0.08 

(a) The ADD is based on the total annual potable water use calculated in Table 1. 

(b) MDD Is 1.7 times the ADD, per the 2020 WSMP. 

(c) PHD is 2.9 times the ADD, per the 2020 WSMP. 

(d) mgd = million gallons per day 

 

STORAGE AND PUMPING CAPACITY EVALUATION 

The storage requirement for the City’s potable water system consists of three components: 

• Operational Storage: 30 percent of a maximum day demand 

• Emergency Storage: 1.5 times an average day demand 

• Fire Flow Storage: The required fire flow rate multiplied by the associated fire flow 
duration period 

While the required fire flow storage component for the Project would be shared with the other proposed 
and existing developments, the operational and emergency storage components from the Project would 
increase the City’s operational and emergency storage requirements by 14,600 and 43,000 gallons, 
respectively. Storage facilities in Zone 1 and Zone 2 would serve the Project under existing system 
operations, while storage facilities in Zone 3 (Cordes Tank) would serve the Project under future 
alternative system operations. 

WEST YOST 
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Based on the City’s storage capacity evaluation criteria and after accounting for the Project’s storage 
requirements, there is surplus storage capacity under both existing and future alternative system 
operations. Zone 1 and Zone 2 storage facilities have a combined surplus of approximately 2.6 million 
gallons (MG) under existing operations, and Cordes Tank has a storage capacity surplus of approximately 
0.1 MG under alternative system operations. 

The Project would increase the City’s overall maximum day and peak hour demands by approximately 
33.8 and 57.7 gpm, respectively. Under existing system operations, the Project will rely on Zone 2 facilities 
to provide pumping capacity. Based on the City’s available pumping capacity in Zones 1 and 2, there is 
currently sufficient pumping capacity to adequately serve the Project. 

Under future alternative system operations, the Project would rely on the combined Zone 3 facilities to 
provide pumping capacity. While there is sufficient pumping capacity in Zone 3 to meet maximum day 
demands plus fire flow, both the Cordes PS and the Zone 3 Booster Pump Station (Z3 PS) at the JJWTP 
would need to operate simultaneously to meet maximum day demands in Zone 3 during a 4,500-gpm fire 
flow condition. Similar to the storage capacity evaluation, this condition includes demands from the 
Project as well as other existing and proposed Zone 3 developments (e.g., Costco Depot and all phases of 
the Ellis Specific Plan). 

This simultaneous pump station operation would require adjustment to the recommended Z3 PS ultimate 
operating conditions as outlined in the “Operation of the City-Side Pressure Zone 3 Pump Station and 
Tracy Hills Zone 3 Pump Station” TM,4 which assumed that the Cordes PS could provide maximum day 
demand plus fire flow for Zone 3 at buildout. When the City is closer to implementing the alternative 
system operations, further evaluation is required to develop a plan for operating the Cordes PS and Z3 PS 
simultaneously under alternative system operations to confirm that maximum day plus fire flow demands 
can be adequately served. It should also be noted that the existing Z3 PS is only the first phase of its 
planned buildout. The need for and timing of additional pumping capacity from the second phase of the 
Z3 PS will be evaluated in future studies. 

HYDRAULIC EVALUATION FINDINGS 

Hydraulic evaluation of the Project is based on system performance and operational criteria developed in 
the 2020 WSMP. These criteria are provided in Attachment A for reference. The City’s existing developer 
hydraulic model5 was updated to include the water demands for the Project. This updated model was then 
used to simulate PHD and MDD plus fire flow conditions to determine the Project’s impacts under existing 
and future alternative system operations. Results from this hydraulic evaluation are discussed below. 

Peak Hour Demand Evaluation – Existing Operations 

Figure 3 shows system pressures and pipeline velocities during a PHD condition under existing system 
operations. Pressure at the Project’s domestic service connection point in Hansen Road is approximately 
25 pounds per square inch (psi). The existing system cannot provide 40 psi at the Project’s service 
connection point because the Project is located at approximately 190 feet (ft) of elevation, which is above 

 

4 West Yost Associates, Operation of the City-Side Pressure Zone 3 Pump Station and Tracy Hills Zone 3 Pump 
Station, July 10, 2018. 

5 The City’s developer hydraulic model includes all previously evaluated development projects and is separate from 
the 2020 WSMP model. Refer to Attachment A for list of development projects included. 
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the maximum Zone 2 service elevation of 150 ft. Velocities in the proposed Project pipelines do not exceed 
the maximum pipeline velocity limit of 8 feet per second (fps). 

Maximum Day Demand plus Fire Flow Evaluation – Existing Operations 

To meet fire flow requirements, the water system must be able to provide 4,500 gpm to the Project site 
during an MDD condition, while maintaining 20 psi residual system pressure (primary criterion) and 
pipeline velocities below 12 fps (secondary criterion). Figure 4 shows whether sufficient fire flow is 
available using these criteria under existing system operations. Results are displayed at evaluated 
locations within Zones 2 and 3 near the Project. Fire flow deficiencies occur along the existing 24-inch 
diameter pipeline in West Schulte Road and the new 12-inch diameter pipeline loop. These deficiencies 
are due to the Project being located above the maximum Zone 2 service elevation. 

Peak Hour Demand Evaluation – Alternative Operations 

Figure 5 shows system pressures and pipeline velocities during a PHD condition under future alternative 
system operations. In the alternative operations scenario, simulated pressures and pipeline velocities 
meet the City’s water system performance criteria. Pressure at the Project’s domestic service connection 
point in Hansen Road is approximately 75 psi. Because system pressures exceed 80 psi within the Project 
site under future alternative system operations, it is recommended that pressure reducing valves are 
installed on all of the Project’s service laterals. Velocities in the proposed Project pipelines do not exceed 
the maximum pipeline velocity limit of 8 fps. 

Maximum Day Demand plus Fire Flow Evaluation – Alternative 
Operations 

Figure 6 shows whether sufficient fire flow is available during an MDD condition under future alternative 
system operations. Results are displayed at evaluated locations within Zone 3 near the Project. All 
evaluated locations meet or exceed the minimum fire flow requirement under future alternative 
system operations. 

SUMMARY OF EVALUATION AND RECOMMENDATIONS 

Based on storage capacity criteria in the 2020 WSMP, the City currently has sufficient storage capacity 
in Zones 1 and 2 (existing system operations) and Zone 3 (future alternative system operations) to meet 
the needs of the proposed Project. 

Under existing system operations, the City has sufficient pumping capacity in Zones 1 and 2 to adequately 
serve the Project. Under future alternative system operations, the City has sufficient pumping capacity in 
Zone 3, but both the Cordes PS and the Z3 PS would need to operate simultaneously during a fire. These 
operational recommendations and the potential need for additional Zone 3 pumping capacity will be 
evaluated in future studies. 

  

WEST YOST 
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Under existing system operations, the City’s existing water system infrastructure cannot provide the 
required flows and pressures to the Project during a PHD condition or an MDD plus fire flow condition. 
This is because the Project is located above the maximum Zone 2 service elevation of 150 ft. To meet the 
City’s system performance requirements under existing system operations, the Project must either: 

 Install Private, On-site Booster Pumps: At least one 60-gpm booster pump would be 
installed to provide adequate service pressure to the Project during a PHD condition. An 
additional on-site booster pump may also be needed to provide redundancy. To meet fire 
flow requirements, Project proponents will likely need to also install an on-site fire pump. 
The fire pump size would depend on the Project’s specific fire flow requirements as 
determined by the South San Joaquin County Fire Authority (SSJCFA). The 4,500-gpm 
requirement used in this evaluation is a conservative value for industrial land uses. 
Depending on the specific building materials and construction methods used, the SSJCFA 
may reduce the Project’s fire flow requirements. 

 Revise Project Connections: To avoid the pressure and fire flow deficiencies identified when 
supplied by Zone 2 (i.e., under existing system operations), the Project could connect 
directly to Zone 3 from the start. This would consist of the following changes: (1) for the 
proposed pipeline in Hansen Road, instead of connecting to the existing 24-inch diameter 
Zone 2 pipeline at the intersection of Hansen Road and West Schulte Road, connect to the 
existing 24-inch diameter Zone 3 pipeline at the same intersection; and (2) for the 
connection in West Schulte Road, install approximately 550 ft of new, 12-inch diameter 
Zone 3 pipeline in West Schulte Road and connect to the existing 24-inch diameter Zone 3 
pipeline at the intersection of Hansen Road and West Schulte Road. Preliminary hydraulic 
model results indicate that this option would provide adequate service to the Project. 

While both options are hydraulically adequate, Option 1 appears to be more feasible for the Project 
because it would likely be less expensive than installing a new pipeline in West Schulte Road. 

Once the 24-inch diameter pipeline in West Schulte Road is re-zoned to Zone 3 under alternative system 
operations, the existing water system infrastructure would be sufficient to meet the required flows, 
pressures, and velocities during both a PHD condition and a MDD plus fire flow condition. However, 
because pressures at the Project will exceed 80 psi under alternative system operations, it will be 
necessary to install a pressure reducing valve on the Project’s domestic water service line after the 
transition to alternative system operations. Under future alternative system operations, the on-site 
booster pump(s) recommended above for existing system operations would no longer be needed. 

In summary, West Yost’s recommendations are to: 

• Size the proposed Project pipelines to be 12-inches in diameter. 

• Install at least one 60-gpm, on-site booster pump to serve the Project. An additional booster 
pump may be necessary for redundancy. 

• Discuss the Project’s fire flow requirement with the SSJCFA. If the SSJCFA determines that 
the fire flow requirement for the Project is greater than 2,000 gpm, install an appropriately 
sized fire pump. 

• Install a pressure reducing valve on the Project’s domestic water service line after the 
transition to alternative system operation. 

  

1. 

2. 
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While this TM did not evaluate water supplies to serve the Project, it was included in the Near-Term TM, 
which evaluated the City’s water demand and water supply conditions through 2025. The City has 
indicated that development impact fees need to be paid by new development to fund future water supply 
projects to provide adequate water supplies. 

The hydraulic evaluation performed for the proposed Project is based on the various assumptions stated 
above. If any of these items are changed or modified in any way, other than as described in this TM, 
additional hydraulic evaluation will be required. 

  

WEST YOST 
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  N-404-60-22-78-WP 
 

Planning and modeling criteria used to evaluate the proposed Project are based on the system 

performance and operational criteria developed in the 2020 Citywide Water System Master Plan update 

(2020 WSMP). The criteria used to evaluate the existing water system and the proposed pipelines for the 

Project are listed as follows: 

• Residual pressure at the flowing hydrant (during an assumed maximum day demand plus 

fire flow condition) and throughout the water system must be equal to or greater than 

20 pounds per square inch (psi) during the simulated fire condition. 

• Minimum allowable service pressure is 40 psi during all other non-fire demand conditions. 

• Maximum allowable service pressure is 80 psi. A pressure reducing valve will be required on 

all water services with a static pressure greater than 80 psi and should conform with the 

requirements from the Uniform Plumbing Code. 

• Maximum allowable distribution pipeline velocity is 12 feet per second (fps) during the 

simulated fire flow demand condition. 

• Maximum allowable transmission and distribution pipeline velocity is 6 fps and 8 fps, 

respectively, during a non-fire demand condition. 

• Maximum allowable head loss rate is 10 feet per 1,000 feet (ft/kft) during the simulated fire 

demand condition. 

• Maximum head losses in distribution system pipelines should be limited to 7 ft/kft during a 

non-fire demand condition. 

• New and required pipelines will be modeled with a roughness coefficient (C-factor) of 130. 

• Available fire flow demand must meet a minimum flow of 1,500 gallons per minute (gpm), 

2,500 gpm, 3,500 gpm, or 4,500 gpm depending on land use during a maximum day demand 

condition. These required fire flow demands assume that buildings are sprinklered. 

• The 2020 WSMP hydraulic model of the City’s existing water distribution system was used as 
the basis for evaluation.1 

 

 

1 This existing system hydraulic model was updated to include projected water demands from new and planned developments 

such as Valpico and MacDonald Apartments; Sierra Hills (Aspire I) Apartments; I 205 Parcels M1 and M2 and Infill Parcels 7 and 

13; Grant Line Road Apartments; Rocking Horse; Aspire II Development; Ellis Specific Plan Phases 1, 2, and 3; Marriott 

TownePlace Suites; Larch Clover Interim Annexation; IPC Buildings 3, 4, and 12; IPC Building 25; IPC Buildings 22, 23, and 

Thermo Fisher; Tracy Village Specific Plan; Avenues Specific Plan; IPC Buildings 9, 10, and 14; NEI Specific Plan; Tracy Hills Phases 

1A, 1B, and 1C; IPC Building 19A; Costco Depot; West Parkway Village; KT Project; IPC Prologis Sales Office Building; IPC Building 

2; Tracy Alliance Project; IPC Building 16; IPC Building 8; Tracy Hills Phases 2-4; Tracy Hills Commerce Center; and Promontory 

Station. City staff also requested West Yost to incorporate the following developments, which were evaluated by Black Water 

Consulting Engineers, Inc., into the City’s hydraulic model: Barcelona Infill; Berg Road Properties; Harvest Apartments; 321 E. 

Grant Line Apartments; Home 2 Suites; IPT Pescadero Buildings 2 and 3; IPT Pescadero Building 4; Byron Apartments; Assisted 

Living and Memory Care; La Quinta Inn & Suites; Seefried Industrial Campus; and California Highway Patrol. 
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Technical Memorandum 

To: Ms. Ilene Macintire, PE, City of Tracy 

From: Mr. Harvey Oslick, PE, Wood Rodgers, Inc.   

Date: October 10, 2022 

Subject: Storm Drainage for the Schulte Warehouse Project, D21-0020 

PURPOSE 

The purpose of this Technical Memorandum (TM) is to document technical analyses associated 
with storm drainage for the Schulte Warehouse Project (Project) site located southeast of the 
intersection of West Schulte Road and Hansen Road within the sphere of influence of the City of 
Tracy (City). These technical analyses are intended to accomplish the following objectives: 

1. Identify how much temporary retention capacity would be required if the Project was to 
proceed before the connection to the Byron-Bethany Irrigation District (BBID)1 system 
is established; 

2. Determine the Project’s share of the allowable discharge into the BBID drainage system; 

3. Compute how much detention would be required to manage runoff originating on-site 
based on the allowable discharge into the BBID drainage system; and 

4. Calculate peak discharges from the site without detention and use the peak discharges 
as a basis for preliminary pipe sizing in order to calculate cost comparisons between 
conveyance and storage options. 

SITE DESCRIPTION 

The Project site encompasses approximately 20.92 acres and is identified by Assessor’s Parcel 
Numbers (APNs) 209-230-250 and 209-230-260.  The larger parcel (APN 209-230-250) is 
proposed for development as part of the Project. The smaller parcel (APN 209-230-260), 
referred to as the Williams Communication Parcel, would not be developed.  

The Project site is bordered by Hansen Road to the west, West Schulte Road to the north, and 
the Delta Mendota Canal to the south. The southern portion of the Project site is developed with 
three single-family residences and six ancillary structures. The Project site topography is 
generally flat, except for two five- to ten-foot-deep ponds located along the eastern site 
boundary from previous dairy operations. 

 
1 Byron-Bethany Irrigation District was formerly known as the West Side Irrigation District. 

WOOD -RODGER::S 
BUILDING RELATIONSHIPS ONE PROJECT AT A TIME 
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The proposed Project would include demolition of the three single-family residences and six 
ancillary structures, as well as redevelopment of the site with a one-story warehouse building 
and a surface parking lot.  

The proposed warehouse would be 217,466 square-feet (sf) in total. The proposed parking area 
would include 206 vehicle parking stalls and 116 trailer parking stalls. 

The Overall Site Plan lists the lot size as 649,074 square feet, or 14.9 acres. It is estimated that 
the 14.9-acre lot would be 77-percent impervious. For the purposes of this TM, it is assumed 
that one drainage system would be used for the 14.9-acre lot and that another drainage system 
would be used for roadway improvements on the Project site. It is estimated that the roadway 
drainage system would need to manage runoff from 5.0 acres that would be 50-percent 
impervious. 

TEMPORARY RETENTION REQUIREMENT 

Temporary storm drainage retention would be required if the Project proceeds prior to 
construction of the permanent connection from the Lammers Watershed to the BBID drainage 
system. Temporary retention requirements are promulgated in Sections 5.06 and 5.07 of the 
City’s Design Standards. Section 5.07(D) includes a calculation procedure for sizing temporary 
retention basins. Assumptions were made to perform the calculation procedure for a temporary 
retention basin to accommodate runoff from the 14.9-acre Project lot and a separate basin that 
would mitigate for runoff from the 5.0-acre area with the new roadways. These calculations are 
for planning-level evaluations and should be updated as determined to be appropriate based on 
design-level measurements of the various cover types. One foot of freeboard is required above 
the required volumes listed below in Tables 1 and 2 for the Main Project Lot and the roadways 
in the Project Area, respectively. Per Section 5.07(B), the depth of the basins must be limited so 
that the basins will empty by infiltration within a period of 10 days. 

Table 1: Temporary Retention Basin Sizing for Main Project Lot 

 

Cover
Surface 
Area

Surface 
Area

Runoff 
Coefficient

Rainfall 
Depth Runoff

(sq. ft) (acres) (feet) (cu. ft)
Pond Basin 43,560    1 1 0.26 11,326     
Paving 282,321  6.48 0.95 0.26 69,733     
Roof 217,466  4.99 0.8 0.26 45,233     
Comp. Earth 26,136    0.60 0.75 0.26 5,097       
Lawn & Landscape 79,591    1.83 0.2 0.26 4,139       
Total 649,074  14.90 135,527  

x2 271,054  

Required volume (not inc. freeboard): 6.22         ac. ft
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Table 2: Temporary Retention Basin Sizing for Roadways in Project Area 

 

The United States Department of Agriculture (USDA) Natural Resources Conservation Service 
(NRCS) Soil Conservation Service (SCS) soil data states that the expected saturate hydraulic 
conductivity at the Project site is equivalent to 0.06 inch per hour.2 Typically, the maximum 
infiltration rate that can be assumed for a planning study is one-half of the saturated hydraulic 
conductivity, or 0.03 inch per hour. The low saturated hydraulic conductivity value would make 
reliance on infiltration to drain the basin within 10 days infeasible unless site-specific 
infiltration testing were to reveal that actual soil conditions would support a higher design 
infiltration rate. A geotechnical engineer should review site boring data in order to provide an 
opinion regarding the likelihood of site-specific tests showing a higher infiltration rate. To 
comply with the Design Standards, alternative means to drain the temporary retention basin 
within 10 days would need to be available if infiltration rates are not adequate. 

MASTER PLAN CONCEPT 

The 2012 Citywide Storm Drainage Master Plan (CSDMP) included the Project site within 
Subbasin L13 of the Lammers Watershed. The site had been expected to drain through Subbasin 
L14 into Detention Basin (DET) LW6. The concept that had been presented in the 2012 CSDMP 
was maintained in the Final Draft of the CSDMP Update. It is planned to drain DET LW6 into a 
system tributary to the BBID drainage system. 

The primary issues with the concept presented in the 2012 CSDMP are that: 1) DET LW6 was 
undersized based on appropriate design assumptions that are discussed in detail in the Final 
Draft of the CSDMP Update; and 2) provisions to convey peak discharges from the Project site 
to DET LW6 had not been included. 

As a result of the challenges associated with conveying peak flows to DET LW6, as well as with 
the inadequate capacity in DET LW6 (as currently configured) to accommodate runoff from the 
Project, it may now be advantageous for the Project to include permanent stormwater detention 

 
2 See Figure 17 in the 2021 Final Draft Citywide Storm Drainage Master Plan Update. 

Cover
Surface 
Area

Surface 
Area

Runoff 
Coefficient

Rainfall 
Depth Runoff

(sq. ft) (acres) (feet) (cu. ft)
Pond Basin 43,560    0.3 1 0.26 11,326     
Paving 108,900  2.50 0.95 0.26 26,898     
Roof -           0.00 0.8 0.26 -           
Comp. Earth 21,780    0.50 0.75 0.26 4,247       
Lawn & Landscape 74,052    1.70 0.2 0.26 3,851       
Total 217,800  5.00 46,322     

x2 92,643     

Required volume (not inc. freeboard): 2.13         ac. ft
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on-site. This would limit site runoff to its share of the capacity in the BBID drainage system, 
rather than having the permanent stormwater detention for the Project in DET LW6. 

DISCHARGES INTO THE BBID DRAINAGE SYSTEM 

Discharges into the BBID system are subject to the conditions detailed in the 2010 Drainage 
Agreement between the City of Tracy and the West Side Irrigation District. The 2010 Agreement 
with the West Side Irrigation District (WSID) transferred to BBID. The 2010 Agreement allows 
up to 30 cubic feet per second (cfs) to be discharged from the Lammers Area as long as the 
maximum City discharge to the Main Drain3 from all sources does not exceed 145 cfs.  
The Lammers Area covers approximately 8.6 square miles and includes the Cordes Ranch and 
Westside Ranch planning areas, the existing Costco and Safeway sites located south of West 
Schulte Road and west of the Delta Mendota Canal, and other areas (including the Project area). 
The Lammers Area is shown as draining towards detention basins LW1 through LW15 on Figure 
27 in the CSDMP Update. 

To stay within the 30-cfs discharge limitation, the sum of the peak discharges from the detention 
basins into the system that drains into the Sub-Main Drain cannot exceed 30 cfs. The allocation 
of capacity to each basin is generally calculated by tributary area, although it can be adjusted to 
consider the planned imperviousness of the tributary area and the rate at which water will 
infiltrate into the soils at the detention basin. Locations found to have relatively higher 
infiltration rates can support design of smaller basins with lower pumped or gravity outflows, 
as compared to basins at locations with lower infiltration rates. For planning purposes, a peak 
outflow rate of 0.01 cfs per tributary acre of typical commercial development can be assumed.  
Some variations from this may be determined to be appropriate for final design. 

As discussed in the CSDMP Update, it is probable that there will be times when the discharge of 
runoff from the City through the Grant Line Road storm drain into the Main Drain will be 
approximately 145 cfs.  During peak flow conditions when flows in the Main Drain are already 
close to 145 cfs, the discharge of an additional 30 cfs from the Lammers Area could violate the 
terms of the 2010 agreement.  To manage conditions that could cause excessive flows in the 
Main Drain, it is recommended that plans be in place to turn off pumps and curtail gravity 
discharges from the Lammers Area as are determined to be necessary in order to avoid 
violations of the 2010 Agreement. 

ON-SITE STORMWATER DETENTION CAPACITY 

The detention basin sizing procedure detailed in Section 5.2.1 of the Final Draft CSDMP was 
applied to size on-site stormwater detention basins using the same assumptions for tributary 
areas that were used in the Temporary Retention Requirement section of this TM. Both basins 
were sized assuming that small pumps would be used to control outflows. Key parameters used 
in the basin sizing process are included below in Table 3. Alternative configurations could be 
evaluated in the design process. Site-specific infiltration tests should be used to form a basis for 

 
3 See Figures 2 and 6 in the 2021 Final Draft Citywide Storm Drainage Master Plan Update for maps of facilities 
and major drainage areas. 
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design and to determine if infiltration could be used to manage some runoff in order to help 
meet stormwater quality management requirements. 

Table 3: Permanent Detention Basin Sizing 

 

The facility sizes listed in Table 3 do not address stormwater quality treatment requirements. 
However, treatment requirements could be readily addressed by adding drain rock and a 
biofiltration layer below the bottom of the basins. The pumps can be configured to withdraw 
water from an underdrain (perforated pipe) placed in the rock layer.  Landscape planning would 
need to consider the potential duration of inundation from both relatively frequent events and 
larger, infrequent events. Though much more expensive to construct, options for underground 
storage (such as large diameter corrugated metal pipe) are also available. The on-site 
permanent detention basins, if used, could connect to the 18-inch storm drain currently planned 
for West Schulte Road without requiring any additional capacity. 

If on-site detention basins are not used, on-site stormwater quality treatment measures would 
still be required, and the receiving storm drains would need to have sufficient capacity to convey  
100-year runoff to DET LW6.  DET LW6 would need to be expanded as determined to be 
necessary to accommodate the runoff from the Project area. 

CONVEYANCE TO DET LW6 NEEDED FOR PEAK DISCHARGES WITHOUT ON-SITE 
DETENTION 

Peak discharges from the Project site would need to be conveyed approximately 9,000 feet to 
DET LW6 if on-site detention is not constructed. If on-site detention is used to attenuate 
discharges to the allowable discharge rate into the BBID system, no additional conveyance 
would be required. However, if on-site facilities are only adequate to accommodate water 
quality flows, peak discharges from a 100-year storm would need to be conveyed to DET LW6. 
Based on the assumption that the surcharging of stormwater quality bioretention basins would 
result in the Project site having a time of concentration of 60 minutes, peak flows from the site 
could be computed using a rainfall intensity of 0.847 inch per hour4. According to Section 5.04 

 
4 See Grid 10 in Figure 9 of the Final Draft Citywide Storm Drainage Master Plan Update. 

Parameter Unit Project Lot Roadway Area
Tributary area acres 14.9 5.0
Imperviousness 0.77 0.50
Depth feet 9 6
Side slope H:1V 4 4
Infiltration rate inches per hour 0.03 0.03
Pumping rate cfs 0.15 0.05
Volume with freeboard acre-feet 4.2 1.1
Top area (no buffer) acres 0.72 0.29
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of the Design Standards, the design discharge rate would be 14 cfs for the Project area of 20.6 
acres based on a runoff coefficient of 0.8 for commercial development. The discharge of  
14 cfs would exceed the capacity of the existing 18-inch storm drain. A new 24-inch storm drain 
would be required to convey 14 cfs from the Project site to DET LW6. At a cost of $300 per foot, 
9,000 feet of pipe would cost $2,700,000. 

PEAK FLOW ATTENUATION OPTION 

A potential third alternative would include providing sufficient on-site detention to limit peak 
100-year discharges from the Project area to the capacity of the existing storm drain from the 
vicinity of Project to DET LW6, then providing all of the attenuation necessary to limit 
discharges to the capacity of the BBID system at DET LW6. This option would require significant 
amounts of detention at the Project site without reducing the detention necessary at DET LW6.  
If the applicant determines that this option would have advantages, the proposed configuration 
would be reviewed to determine if it meets the various design requirements. 
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1/14/2022 11:41 AM

Job Number: 20174

Project Name: Schulte Rd. Parking Lot

Workbook Name: Bioretention Area SQDV Calculation

3244 Brookside Road, Suite 100 Sheet Name: Post-Site

Stockton, CA 95219 Date: 1/14/2022
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Post-Site

Site Parameters

Mean Annual Runoff-Producing Rainfall Depth (P6): 0.33  in

Regression Coefficient (a): 1.963

Site Design Measure Credits: 0.0  ft^3

Maximum Drawdown Time: 48  hr

Bioretention Area Properties

Bioretention Planting Zone Area: 10,000.0  ft^2

Open Space Initial Area: 238,365.0  ft^2

Ponding Depth: 12.0  in

= 1.000  ft

Planting Media Layer Depth: 1.50  ft

Planting Media Layer Porosity: 0.25

Planting Media Infiltration Rate: 0.50  in/hr

Gravel Layer Depth: 1.00  ft

Gravel Layer Porosity: 0.40

Gravel Layer Infiltration Rate: 1.00  in/hr

Total Infiltration Rate: 0.63  in/hr
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Job Number: 20174

Project Name: Schulte Rd. Parking Lot

Workbook Name: Bioretention Area SQDV Calculation

3244 Brookside Road, Suite 100 Sheet Name: Post-Site

Stockton, CA 95219 Date: 1/14/2022

209.943.2021  Fax: 209.942.0214 Author: ARM

Imperviousness Calculation

Site Element Element Area (ft^2) % Imperviousness Weighting Factor Weighted % Imperviousness

Landscape 228,365 25% 0.3542 8.86%

Concrete/AC 405,692 95% 0.6293 59.78%

Roof 636 95% 0.0010 0.09%

Bioretention 10,000 100% 0.0155 1.55%

Total 644,693 70.28%

Runoff Coefficient: 0.497

Unit Stormwater Volume: 0.322  in

SDV: 17,281.4  ft^3

Adjusted SDV: 17,281.4  ft^3

Bottom Surface Area Required: 9,736.0  ft^2

Bottom Surface Area Required - Planting Zone Area: -264.0  ft^2

Infiltration Time Check (Good if Negative) (ft): -0.73

Stormwater Volume Managed by Bioretention: 17,750.0                     ft^3
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PRE-PROJECT DMA
SITE MAP AND SURFACES C.1
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PRE-PROJECT RUNOFF COEFFICIENT 

RUNOFF COEFFICIENT AREA(SF) FRACTION OF TOTAL AREA WEIGHTED RUNOFF COEFF. 

0.05 618,421 0.96 0.05 

0.95 2,597 0.00 0.00 

0.95 23,675 0.04 0.03 

644,693 1.00 0.08 

UNDEVELOPED/SOIL 

EXISTING CONCRETE 

EXISTING ROOF 

- - - - DRAINAGE MANAGEMENT AREA 
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POST-PROJECT DMA
SITE MAP AND SURFACES C.2
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SITE ELEMENT 

LANDSCAPE 

CONCRETE/AC 

ROOF 

BIORETENTION 

TOTAL 

■ 
POST-PROJECT RUNOFF COEFFICIENT 

RUNOFF COEFFICIENT AREA(SF) FRACTION OF TOTAL AREA WEIGHTED RUNOFF COEFF. 

0.25 228,365 0.35 0.09 

0.95 405,692 0.63 0.60 

0.95 636 0.00 0.00 

1.00 10,000 0.02 0.01 

644,693 1.00 0.70 

LANDSCAPE 

CONCRETE 

ROOF 

TREATMENT 

- - - - DRAINAGE MANAGEMENT AREA 

e 
O' 75' 150' 300' 

SCALE: 1"=150' 

AutoCAD SHX Text
WS



  

 

 

SCHULTE RD. WAREHOUSE 
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STORMWATER QUALITY CONTROL PLAN 
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Job Number: 20174

Project Name: Schulte Rd. Warehouse

Workbook Name: Bioretention Area SQDV Calculation

3244 Brookside Road, Suite 100 Sheet Name: Post-Site

Stockton, CA 95219 Date: 1/14/2022

209.943.2021  Fax: 209.942.0214 Author: ARM

Post-Site

Site Parameters

Mean Annual Runoff-Producing Rainfall Depth (P6): 0.33  in

Regression Coefficient (a): 1.963

Site Design Measure Credits: 0.0  ft^3

Maximum Drawdown Time: 48  hr

Bioretention Area Properties

Bioretention Planting Zone Area: 12,000.0  ft^2

Open Space Initial Area: 159,395.0  ft^2

Ponding Depth: 12.0  in

= 1.000  ft

Planting Media Layer Depth: 1.50  ft

Planting Media Layer Porosity: 0.25

Planting Media Infiltration Rate: 0.50  in/hr

Gravel Layer Depth: 1.00  ft

Gravel Layer Porosity: 0.40

Gravel Layer Infiltration Rate: 1.00  in/hr

Total Infiltration Rate: 0.63  in/hr
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Job Number: 20174

Project Name: Schulte Rd. Warehouse

Workbook Name: Bioretention Area SQDV Calculation

3244 Brookside Road, Suite 100 Sheet Name: Post-Site

Stockton, CA 95219 Date: 1/14/2022

209.943.2021  Fax: 209.942.0214 Author: ARM

Imperviousness Calculation

Site Element Element Area (ft^2) % Imperviousness Weighting Factor Weighted % Imperviousness

Landscape 147,395 25% 0.2286 5.72%

Concrete/AC 267,832 95% 0.4154 39.47%

Roof 217,466 95% 0.3373 32.05%

Bioretention 12,000 100% 0.0186 1.86%

Total 644,693 79.09%

Runoff Coefficient: 0.589

Unit Stormwater Volume: 0.381  in

SDV: 20,488.5  ft^3

Adjusted SDV: 20,488.5  ft^3

Bottom Surface Area Required: 11,542.8  ft^2

Bottom Surface Area Required - Planting Zone Area: -457.2  ft^2

Infiltration Time Check (Good if Negative) (ft): -0.73

Stormwater Volume Managed by Bioretention: 21,300.0                     ft^3
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PRE-PROJECT DMA
SITE MAP AND SURFACES C.1
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PRE-PROJECT RUNOFF COEFFICIENT 

RUNOFF COEFFICIENT AREA(SF) FRACTION OF TOTAL AREA WEIGHTED RUNOFF COEFF. 

0.05 618,421 0.96 0.05 

0.95 2,597 0.00 0.00 

0.95 23,675 0.04 0.03 

644,693 1.00 0.08 

UNDEVELOPED/SOIL 

EXISTING CONCRETE 

EXISTING ROOF 

- - - - DRAINAGE MANAGEMENT AREA 
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POST-PROJECT DMA
SITE MAP AND SURFACES C.2

LEGEND
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POST-PROJECT RUNOFF COEFFICIENT 

SITE ELEMENT RUNOFF COEFFICIENT AREA(SF) FRACTION OF TOTAL AREA WEIGHTED RUNOFF COEFF. 

LANDSCAPE 0.25 147,395 0.23 0.06 

CONCRETE/AC 0.95 267,832 0.41 0.39 

ROOF 0.95 217,466 0.34 0.32 

BIORETENTION 1.00 12,000 0.02 0.02 

TOTAL 644,693 1.00 0.79 
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