




ERRATA to the 

Calvary Chapel Expansion 

File #: MJR 1601-1; AEIS 2016-6 

Location of Property: 10920 Summit Avenue (APN 378-220-08) 

Applicant: Calvary Chapel Santee 

Purpose 

The California Environmental Quality Act (CEQA) Guidelines, Section 15073.5, requires that a lead 
agency recirculate a negative declaration “when the document must be substantially revised”. A 
“substantial revision” includes”: (1) identification of a new, avoidable significant effect requiring 
mitigation measures or project revisions, and/or (2) determination that proposed mitigation measures 
or project revisions will not reduce potential effects to less than significance and new measures and 
revisions must be required.  

State CEQA Guidelines specify situations in which recirculation of a negative declaration is not required. 
This includes, but is not limited to, situations in which "new information is added to the negative 
declaration which merely clarifies, amplifies, or makes insignificant modifications to the negative 
declaration." As noted below, revisions to the proposed project would not change the extent of the 
project analyzed in the Calvary Chapel Expansion project IS/MND. Changes to the negative declaration 
would therefore merely clarify the project being analyzed, and modifications would be insignificant. 
Recirculation of the negative declaration is therefore not required in accordance with Section 
15073.5(c). 

Administration Revisions  

The purpose of this Errata is to clarify the project is a “Major Revision to an existing Major Use Permit 
P81-046 (MJR2016-1)”, rather than a “Major Revision to an existing Conditional Use Permit (CUP 06-
01)”, as previously stated on page 1, Project Overview.  

Conclusion 

As discussed above, the proposed clarification edits would not result in any new significant 
environmental effects or a substantial increase in the severity of previously identified significant effects. 
The information presented in this document serves to clarify or amplify conclusions in the MND. The 
new information is not significant and recirculation is not required. In conformance with Section 15074 
of the CEQA Guidelines, the MND, technical appendices and reports, together with the Errata and the 
information contained in this document are intended to serve as documents that will inform the 
decision-makers and the public of environmental effects of this project. All changes have been 
considered and analyzed for impacts to the entire analysis presented in the IS/MND. The project 
modifications did not result in any new or more significant impacts, or alter any significance conclusions 
identified within the MND. 
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INITIAL STUDY 

Project Number and Name: Calvary Chapel Expansion (MJR 1601-1; AEIS 2016-6) 

Land Use Designation: R-1A – Residential District Low – Alternative (2-4 du/gross ac) 

Zoning: R-1A – Residential District Low – Alternative (2-4 du/gross ac) 

All report and document references in this Initial Study are now on file with the City of Santee, Department of 
Development Services, 10601 Magnolia Avenue, Santee, CA 92071 and a digital copy is available from the 
City Website at http://www.cityofsanteeca.gov.   

PROJECT DESCRIPTION 

Introduction 

The purpose of this Initial Study/Mitigated Negative Declaration is to analyze the proposed expansion of the 
existing Calvary Chapel Church in the City of Santee. In accordance with CEQA Guidelines Section 15070, a 
Mitigated Negative Declaration has been prepared for the project because the Initial Study identified 
potentially significant effects, but revisions agreed to by the Applicant would avoid and mitigate these effects 
to a point where no significant effects would occur. As documented in the Initial Study checklist, all 
potentially significant environmental effects of the project would be less than significant with implementation 
of mitigation measures.  

Proposed Project 

Project Overview: The proposed project is a Major Revision to an existing Conditional Use Permit (CUP 06-
01) to allow for the expansion of an existing church facility and associated site improvements. The project site 
is located at 10920 Summit Avenue in the City of Santee (APN 378-220-08), see Figures 1 and 2. An existing 
5,700 sf church building, attached 1,925 sf covered patio, parking lot, play yard and modular 
classrooms/trailers occur onsite (Figure 3).  
 
The proposed project would construct a new, two-story 9,263 square foot (sf) concrete tilt-up building (8,056 
sf first floor & 1,207 sf second floor), play yard, a terraced prayer garden, paved parking lot, two concrete 
bridges and landscaped areas, while retaining the existing building (Figure 4). The new building would include 
two classrooms, two offices, assembly area, storage space, a green room, a video room, a sound room, 
restrooms, foyer, and lobby. A new 2,000 sf play yard area would replace the existing play yard area and 
would be constructed directly west of the existing building. The play yard would be used by the younger 
congregation members before, during and after church services. A terraced prayer garden would be built along 
the western edge of the project site. The prayer garden would provide an outdoor space for church members to 
pray, meditate or quietly meet with one another to discuss theology. The project would also include the 
resurfacing of Summit Avenue, from the Church property to Princess Joann Drive.  

The existing building currently includes a Sanctuary, three classrooms, offices, Fellowship Hall, kitchen, 
nursery and restrooms. As part of the project, the existing building and covered patio would be retained and 
converted into classrooms for use during Sunday church services and for use as an ancillary meeting area 
before, during and after church services. The purpose of the proposed project is to provide an expanded 
building facility that will accommodate the existing church congregation and alleviate the existing 
overcrowded parking and sanctuary conditions that occur during Sunday services.  The new building would 
better accommodate the existing church congregation and provide a new and improved meeting space for the 
existing congregation. The existing building would also be converted into space used for child care and youth 
classes, which are held concurrently with church services. The project would increase seating at the church 
facility from approximately 160 persons to 350 persons and would help alleviate the overcrowded nature of the 
existing church facility. 
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Existing onsite parking provides 50 parking spaces. As part of the project, parking would be reconfigured and 
expanded to include 117 parking spaces. Two, one-way bridges would be constructed to connect the church 
facilities to the new parking area and to avoid all impacts to jurisdictional areas on the project site. In addition 
to construction and source control best management practices (BMPs), three onsite, receiving biofiltration 
basin BMPs would be constructed to manage stormwater runoff from the impervious areas of the project site.  
BMP 1 is an infiltration basin located adjacent to Summit Avenue. BMP 2 consists of two basins located in the 
proposed parking lot that are hydraulically connected to act as a single partial basin. BMP 3 is an infiltration 
basin located adjacent to the south entrance of the project and is the smallest of the three BMPs. All storm 
water quality requirements for the project would be met by the biofiltration basin treatment system, designed 
in accordance with the standards set forth by the Regional Water Quality Control Board and the County of San 
Diego’s BMP Design Manual.  

All modular classrooms/trailers would be removed from the project site. Additionally, as part of the overall 
site improvements, the church intends to remove the damaged and boarded up windows at the front façade of 
the existing building. The church will frame in the openings and re-stucco and paint the entire street elevation 
(Figures 5, 6 and 7), in order to provide a consistent architecture and façade.  

The proposed project includes landscaping throughout the development area, including trees and shrubs to 
screen the parking lot area (Figure 8).  All landscaping onsite would adhere to the California Model Efficient 
Landscape Ordinance, the San Diego County approved plant list for use within Wildland Urban Interface 
(WUI) areas and the City of Santee landscape requirements. Trees and plants within the bioretention area shall 
be planted in accordance with the San Diego County SUSMP design manual.  Plants selected for the proposed 
project are classified as low water use plants, which comply with the State of California and City of Santee 
drought tolerant requirements. 
 
No changes to current church operations are anticipated after the church expansion. Church services are 
currently and proposed to be held Saturdays at 5 p.m., Sundays at 8:30 a.m., Sundays at 10:30 a.m. and 
Wednesdays at 7:00 p.m. Currently, attendance at Saturday services is approximately 125 adults and 15 
children; attendance at the first Sunday service is approximately 135 adults and 40 children; and attendance at 
the later Sunday service is approximately 190 adults and 60 children. Wednesday night service attendance is 
approximately 100 adults and 30 children. Sunday school child care and youth group church activities are held 
concurrently with each service. Small bible study groups and counseling sessions are offered throughout the 
week to the congregation. The facility does not currently operate a weekday day-care operation nor does it 
have plans to operate a weekday day-care operation.  
 
Demolition and Grading:  The existing parking lot and structures, excluding the building to remain, would be 
demolished prior to grading. Waste material generated by demolition of the onsite facilities would be recycled 
to the extent practical, with the balance transported to a receiving landfill. The area proposed for development 
would then be graded to develop the parking lot and additional building. Grading of the project site would 
include 6,030 cubic yards of cut, which would all be used onsite for fill, requiring no export of materials. 
Maximum cut for grading would be 6.9 feet while maximum fill would be 10.1 feet.  

Construction Schedule: Demolition and removal of onsite structures would take approximately 2 to 4 weeks. 
Grading would begin directly after demolition and would take approximately one month. Construction of the 
new building and other facilities would begin after grading and would be completed in approximately six 
months.  

PROJECT ANALYSIS 

Site Conditions and Location: The Calvary Chapel Expansion Project site is located at 10920 Summit 
Avenue, within the northern limits of the City of Santee. The Project site is located on Assessors’ Parcel 
Number (APN) 378-220-08, approximately 3.1 miles north-northwest of the intersection of California State 
Route 52 (SR 52, Mt. Soledad Freeway) and California State Route 67 (SR 67, San Vicente Freeway) within 
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the City of Santee. An existing 5,700 sf church building, attached 1,925 sf covered patio, parking lot, play yard 
and modular classrooms/trailers occur onsite. Onsite elevation ranges from 510 feet (155 meters) above mean 
sea level (AMSL) in the relatively flat eastern part of the site to 549 feet (167 meters) AMSL in the 
southwestern corner of the site that is characterized by a gentle slope. The western portion of the Project site is 
undeveloped and primarily contains Diegan coastal sage scrub.  
 
Surrounding Properties Description:  The site is bordered by undeveloped land to the north with rural 
residential development approximately 0.2 miles away; a San Diego Gas & Electric (SDG&E) right-of-way to 
the south and then suburban residential development; Summit Avenue and an undeveloped lot to the east 
followed by rural residential development; and a large area of undeveloped land to the west. 

Environmental Factors Potentially Affected: The environmental factors checked below would be potentially 
affected by the project, involving at least one impact that is a "Potentially Significant Impact" as indicated by 
the checklist on the following page. 

 Aesthetics  Agriculture/Forestry 
Resources 

 Air Quality 

 Biological Resources  Cultural Resources  Geology / Soils 

 Greenhouse Gas 
Emissions 

 Hazards & Hazardous 
Materials 

 Hydrology / Water Quality 

 Land Use / Planning  Mineral Resources  Noise 

 Population / Housing  Public Services  Recreation 

 Transportation / Traffic  Tribal Cultural Resources   Utilities / Service Systems  

 Mandatory Findings of 
Significance 

    

 

ATTACHED FIGURES 

1. Regional Location 
2. Vicinity Map 
3. Aerial of Site and Vicinity 
4. Preliminary Grading Plan 
5. Building Elevations 
6. Architectural Concept – Entry 
7. Architectural Concept – Street View 
8. Landscape Concept Plan 
9. Project Impacts 
10. Photometric Analysis   
11. Parking Light Specifications 

 
LIST OF APPENDICES 

A. Air Quality and Greenhouse Gas Calculations  
B. Biological Resources Letter Report  
C. Geotechnical Investigation  
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CITY OF SANTEE  
ENVIRONMENTAL INFORMATION FORM 

 
Permit Application: MJR 2016-1 

Date Submitted: 12/13/16 
 

1. Project Title:  Calvary Chapel Expansion   

2. Proposed Use of the Site: Religious Facility 

3. Project Location: The proposed project is located at 10920 Summit Avenue, Santee, CA 92071.  

4. Project APN(s): 378-220-08 

5. Lead Agency Name and Address:  City of Santee, Department of Development Services 10601 Magnolia 
Avenue, Santee, CA 92071.  

6. Contact Person and Phone Number:  John O’Donnell, Senior Planner, 258-4100 ext 167         

7. Applicant                                                                       Property Owner 

Name:  Calvary Chapel of Santee                                  Name: Calvary Chapel of Santee            

Address: 10920 Summit Avenue                                    Address:  10920 Summit Avenue 

City, State, ZIP:  Santee, CA 92071                              City, State, ZIP:  Santee, CA 92071   

Telephone:   619-258-1946                                            Telephone: 619-258-1946      

8. Description of Project:  Describe the whole action involved, including but not limited to later phases of the 
project, and any secondary, support, or off-site features necessary for its implementation.  Attach additional 
sheet(s) if necessary. Attach a site plan and vicinity map in 8 ½” X 11” format.         

 
The proposed project is a Major Revision to an existing Conditional Use Permit (CUP 06-01) to allow for the expansion 
of an existing church facility and associated site improvements. The project site is located at 10920 Summit Avenue in the 
City of Santee (APN 378-220-08), see Figures 1 and 2. An existing 5,700 sf church building, attached 1,925 sf covered 
patio, parking lot, play yard and modular classrooms/trailers occur onsite (Figure 3).  
 
The proposed project would construct a new, two-story 9,263 square foot (sf) concrete tilt-up building (8,056 sf first floor 
& 1,207 sf second floor), play yard, a terraced prayer garden, paved parking lot, two concrete bridges and landscaped 
areas, while retaining the existing building (Figure 4). The new building would include two classrooms, two offices, 
assembly area, storage space, a green room, a video room, a sound room, restrooms, foyer, and lobby. A new 2,000 sf 
play yard area would replace the existing play yard area and would be constructed directly west of the existing building. 
The play yard would be used by the younger congregation members before, during and after church services. A terraced 
prayer garden would be built along the western edge of the project site. The prayer garden would provide an outdoor 
space for church members to pray, meditate or quietly meet with one another to discuss theology. The project would also 
include the resurfacing of Summit Avenue, from the Church property to Princess Joann Drive.  
 
The existing building currently includes a Sanctuary, three classrooms, offices, Fellowship Hall, kitchen, nursery and 
restrooms. As part of the project, the existing building and covered patio would be retained and converted into classrooms 
for use during Sunday church services and for use as an ancillary meeting area before, during and after church services. 
The purpose of the proposed project is to provide an expanded building facility that will accommodate the existing church 
congregation and alleviate the existing overcrowded parking and sanctuary conditions that occur during Sunday services.  
The new building would better accommodate the existing church congregation and provide a new and improved meeting 
space for the existing congregation. The existing building would also be converted into space used for child care and 
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youth classes, which are held concurrently with church services. The project would increase seating at the church facility 
from approximately 160 persons to 350 persons and would help alleviate the overcrowded nature of the existing church 
facility. 
 
Existing onsite parking provides 50 parking spaces. As part of the project, parking would be reconfigured and expanded 
to include 117 parking spaces. Two, one-way bridges would be constructed to connect the church facilities to the new 
parking area and to avoid all impacts to jurisdictional areas on the project site. In addition to construction and source 
control best management practices (BMPs), three onsite receiving biofiltration basin BMPs would be constructed to 
manage stormwater runoff from the impervious areas of the project site.  BMP 1 is an infiltration basin located adjacent to 
Summit Avenue. BMP 2 consists of two basins located in the proposed parking lot that are hydraulically connected to act 
as a single partial basin. BMP 3 is an infiltration basin located adjacent to the south entrance of the project and is the 
smallest of the three BMPs. All storm water quality requirements for the project would be met by the biofiltration basin 
treatment system, designed in accordance with the standards set forth by the Regional Water Quality Control Board and 
the County of San Diego’s BMP Design Manual.  
 
All existing sheds and modular classrooms/trailers would be removed from the project site. Additionally, as part of the 
overall site improvements, the church intends to remove the damaged and boarded up windows at the front facade of the 
existing building. The church will frame in the openings and re-stucco and paint the entire street elevation (Figures 5, 6 
and 7), in order to provide a consistent architecture and façade. The proposed project includes landscaping throughout the 
development area, including trees and shrubs to screen the parking lot area (Figure 8).  All landscaping onsite would 
adhere to the California Model Efficient Landscape Ordinance, the San Diego County approved plant list for use within 
WUI areas and the City of Santee landscape requirements. Trees and plants within the bioretention area shall be planted 
in accordance with the San Diego County SUSMP design manual.  Plants selected for the proposed project are classified 
as low water use plants, which comply with the State of California and City of Santee drought tolerant requirements. 
 
No changes to current church operations are anticipated after the church expansion. Church services are currently and 
proposed to be held Saturdays at 5 p.m., Sundays at 8:30 a.m., Sundays at 10:30 a.m. and Wednesdays at 7:00 p.m. 
Currently, attendance at Saturday services is approximately 125 adults and 15 children; attendance at the first Sunday 
service is approximately 135 adults and 40 children; and attendance at the later Sunday service is approximately 190 
adults and 60 children. Wednesday night service attendance is approximately 100 adults and 30 children. Sunday school 
child care and youth group church activities are held concurrently with each service. Small bible study groups and 
counseling sessions are offered throughout the week to the congregation. The facility does not currently operate a 
weekday day-care operation nor does it have plans to operate a weekday day-care operation.  
 
Surrounding land uses include undeveloped land and rural single family residential development to the north, a San Diego 
Gas & Electric (SDG&E) right-of-way and suburban residential development to the south, Summit Avenue and an 
undeveloped lot with single family rural residential development to the east, and undeveloped areas to the west.  Total 
grading onsite would be approximately 6,030 cubic yards of onsite balanced cut and fill.  Water and sewer services for the 
proposed project would be provided by the Padre Dam Municipal Water District (PDMWD) and electricity would be 
provided by SDG&E. Public agencies with approval authority over the Project include: City of Santee, U.S. Fish and 
Wildlife Service (USFWS) and San Diego Regional Water Quality Control Board (General Construction Permit). 
 
Demolition and Grading:  The existing parking lot and structures, excluding the building to remain, would be 
demolished prior to grading. Waste material generated by demolition of the onsite facilities would be recycled to the 
extent practical, with the balance transported to a receiving landfill. The area proposed for development would then be 
graded to develop the parking lot and additional building. Grading of the project site would include 6,030 cubic yards of 
cut, which would all be used onsite for fill, requiring no export of materials. Maximum cut for grading would be 6.9 feet 
while maximum fill would be 10.1 feet.  
 
Construction Schedule: Demolition and removal of onsite structures would take approximately 2 to 4 weeks. Grading 
would begin directly after demolition and would take approximately one month. Construction of the new building and 
other facilities would begin after grading and would be completed in approximately six months.  
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9. Existing General Plan Designation:  R-1A 10. Existing Zoning:  R-1A 

11. Existing Conditions:  (Is the site currently served by the following?) 
Paved Road                      Yes        No  
Water Services                 Yes        No 
Sewer Services                 Yes        No  
Septic System                   Yes        No   
Electric Service                Yes        No 

 
12. Surrounding Land Uses and Setting:  Briefly describe the project's surroundings, including plants, animals, 

any cultural, historic, or scenic aspects, type of land use, intensity of land use, and scale of development. 

North: Land uses directly north of the project site include scattered single family residential developments on  
            large lots and undeveloped land with the land use designation R-1A.  
South: Land uses directly south of the project site include single family residential development with the land                  
           use designation R2.  

              East: Land uses directly east of the project site include single family residential development with the land uses  
          R-1A and HL.  
West: Land uses directly west of the project site include undeveloped areas with land use designations of R-1A  
          and R1. 

 
13. Gillespie Field Airport Land Use Compatibility Plan (ALUCP): Use the SD Airport Authority online tool  

http://www.san.org/Airport-Projects/Land-Use-Compatibility#118025-gis-data to answer the following: 
 
Airport Influence Area (AIA) (Exhibit III-5):         Overflight Zone (Exhibit III-4):                                                                
          1                                                                                       Yes      
          2                                                                                       No      
          Not Applicable     
 
Safety Zone (Exhibit III-2):                                        Noise Contour (Exhibit III-1):   
           1                                                                                  < 60dB CNEL  
           2                                                                                   60-65dB CNEL  
           3                                                                                   65-70dB CNEL  
           4                                                                                   70-75 dB CNEL 
           5                                                                                   75+dB CNEL      
           6   
           None 
 
Avigation Easement Area (Exhibit III-6):                    FAA Height Notification Boundary (Exhibit III-3): 
          Yes                                                                               Yes 
           No                                                                               No    
The entire Gillespie Field plan can be download from: 
 http://www.san.org/Airport-Projects/Land-Use-Compatibility#118076-alucps 
 

14. Other public agencies whose approval is required (e.g., permits, financing approval, or participation agreement, 
including those required by local regional, state, and federal agencies): 

United States Fish and Wildlife Service (Issuance of an Incidental Take Permit Under Section 10(A)(1)(B) of the 
Endangered Species Act for Coastal California Gnatcatcher; San Diego Regional Water Quality Control Board 
(General Construction Permit). 
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15. TOPOGRAPHY: Describe the existing topography of the site. 

The rectangular site is characterized by moderately sloping terrain, inclined toward the east. In the approximate 
middle of the site is a small ravine containing an ephemeral drainage, which traverses the site in a north to south 
direction.   
 

16. WILL GRADING BE REQUIRED?         Yes                     No 

CUT (CU/YDS): 6,030         FILL(CU/YDS):  6,030             PERCENT OF LOT GRADED: 75 

17. Have California Native American tribes traditionally and culturally affiliated with the project area 
requested consultation pursuant to Public Resources Code 21080.3.1? If so, has consultation begun?   

Note: Conducting consultation early in the CEQA process allows tribal governments, lead agencies, and project 
proponents to discuss the level of environmental review, identify and address potential adverse impacts to tribal 
cultural resources, and reduce the potential for delay and conflict in the environmental review process. (See 
Public Resources Code section 21083.3.2)  Information may also be available from the California Native 
American Heritage Commission’s Sacred Land File per Public Resources Code section 5097.96 and the 
California Historical Resources Information System administered by the California Office of Historic 
Preservation. Please also note that Public Resources Code section 21082.3(c) contains provisions specific to 
confidentiality.   
 

 Yes                     No  

On July 15, 2016, in accordance with Public Resources Code Section 21080.3.1(b), the Barona Band of Mission 
Indians, which is traditionally and culturally affiliated with the geographic area within the City of Santee’s 
jurisdiction, requested formal notice of and information on proposed projects within the City of Santee. On 
November 1, 2016, in compliance with California Public Resources Code Section 21080.3.1 (AB 52), the City of 
Santee, as Lead Agency, sent a letter to the Tribal Attorney for the Barona Band of Mission Indians notifying the 
tribe of the proposed project. A response to the AB 52 consultation notice was received on November 7, 2016, 
requesting the inclusion of an archaeological and Native American monitor during earth-disturbing activities 
including a walk-over transect to identify any cultural artifacts, surface scatter, midden, etc. The requested 
monitoring by the tribe has been included in CUL-MM-1.  

 

SUMMARY OF ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 

The environmental factors checked below would be potentially affected by this project, involving at least one impact that 
is a "Potentially Significant Impact" as indicated by the checklist below. 

 Aesthetics  Agriculture/Forestry Resources  Air Quality 

 Biological Resources  Cultural Resources  Geology / Soils 

 Greenhouse Gas Emissions  Hazards & Hazardous Materials  Hydrology / Water Quality 

 Land Use / Planning  Mineral Resources  Noise 

 Population / Housing  Public Services  Recreation 

 Transportation / Traffic  Tribal Cultural Resources  Utilities / Service Systems  

 Mandatory Findings of 
Significance 
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Issues: 

Potentially 
Significant 
Impact 

Less Than 
Significant 
With 
Mitigation 
Incorporated 

Less Than 
Significant 
Impact 

No 
Impact 

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

    

The closest State Scenic Highway to the project site is State Route 52 (designated scenic from post mile 9.5 near Santo 
Road to post mile 13.0 near Mast Boulevard). The project site is located over three and a half miles from this segment of 
State Route 52 and is not visible from this Scenic Highway, due to distance and intervening topography. State Route 67 is 
currently designated as a County Scenic Highway; however, the project site is located over two miles from this highway 
and is not visible due to distance and intervening topography. Although the Project site contains trees and rock 
outcroppings that would be impacted by the project, none of these are located within a state or local scenic highway 
because the project is located over two miles from a scenic highway. Further, the Project site does not contain any historic 
buildings. Therefore, the project would have no impact to scenic resources within State Scenic Highways.  

Source: City of Santee General Plan, Community Enhancement Element and Circulation Elements 
c) Substantially degrade the existing visual character 

or quality of the site and its surroundings? 
    

The project would maintain the existing visual character of the site, a religious facility. Although the existing religious 
facility would be expanded by the addition of one building, a terraced prayer garden and a parking lot, the existing visual 
character of the site would not be substantially degraded by the introduction of an incompatible land use because the new 
design is consistent and compatible with the existing visual character of the site, a religious facility. Construction and 
operation of the project would not substantially change the site use or degrade the existing visual character or quality of 
the site or its surroundings due to the fact that it would not result in a different development pattern than what currently 
exists on the project site. Although a portion of the project site would be converted from undeveloped natural land to a 
lighted parking lot, the project would not transform the existing community or contribute to an overall change of the 
community’s visual character because it would not introduce a new use or new development pattern on the project site. 
Further, the project intends to accommodate the existing congregation of the church, rather than increase capacity to 
support substantial growth. Implementation of the project would not substantially degrade the existing visual character of 
the project site or surrounding area and impacts would be considered less than significant.  

Source: City of Santee General Plan 
d) Create a new source of substantial light or glare 

which would adversely affect day or nighttime 
views in the area? 

    

The project would incrementally increase the amount of light and glare in the area from the increase in outdoor lighting 
from the new parking lot lights. The new outdoor lights would be 15 feet high poles on 30 inch concrete bases. The new 
parking lot lights would not operate 24 hours a day and would only be used during church services, being typically turned 
off around 9pm. The addition of new outdoor lighting would be considered a potentially significant impact.  

Light spillover and glare is regulated by Section 17.30.030(B) of the Santee Municipal Code, which states that all lighting 
shall be designed and adjusted to reflect light away from any road or street, and away from any adjoining premises. The 
project’s lighting would comply with the City of Santee’s Municipal Code. Additionally, a photometric study has been 
completed for the project (Figure 10) and shows that no light from the proposed parking lot would spill onto areas outside 
of the Project site.  Mitigation Measure BIO-MM-6 requires the use of lighting standards and shielding as analyzed in the 
photometric study.  This would mitigate potential lighting impacts to below significance.  Therefore, impacts related to 
light, glare and nighttime views would be less than significant with the incorporation of mitigation measure BIO MM-6.   

Source: City of Santee General Plan; City of Santee Municipal Code 
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Issues: 

Potentially 
Significant 
Impact 

Less Than 
Significant 
With 
Mitigation 
Incorporated 

Less Than 
Significant 
Impact 

No 
Impact 

AGRICULTURE AND FOREST 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? 

    

Approximately 0.18 acre of the project site is designated as Farmland of Local Importance under the Farmland Mapping 
and Monitoring Program of the California Resources Agency. This farmland would be impacted with project 
implementation. However, the project site does not currently contain any agricultural operations and has no recent history 
of agricultural production. Additionally, no active agricultural operations occur within the vicinity of the project site. 
Although a small portion of designated Farmland of Local Importance would be impacted by the project this would not be 
considered significant because the project site is currently developed and used as a church facility, not an agricultural 
operation. Therefore, the church expansion would not result in a significant conversion of agricultural land and impacts 
would be less than significant.  

Sources: California Department of Conservation Farmland Mapping and Monitoring Program 

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

    

The project site is not located within a Williamson Act Agricultural Preserve, nor is it zoned for agricultural use. 
Therefore, no impact would occur. 

Sources: SANDAG GIS 

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))? 

    

The project site does not contain any forest or timberland as defined by Public Resource Code Section 4526 or 
Government Code Section 51104(g). Therefore, no impact would occur.  

Source: California Public Resource Code and California Timberland Productivity Act of 1982 
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d) Result in the loss of forest land or conversion of 
forest land to non-forest use? 

    

The project site does not contain any forest or timberland as defined by Public Resource Code Section 4526 or 
Government Code Section 51104(g). Therefore, the project would not result in the loss of forest land or conversion of 
forest land to non-forest use. No impact would occur.  

Source: California Public Resource Code and California Timberland Productivity Act of 1982 
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? 

    

The project would include the expansion of an existing church facility and is located in an area surrounded primarily by 
residential development. There are no agricultural uses or forest land uses onsite or within the near vicinity of the project. 
Therefore, the project would not result in the significant conversion of farmland or forest land to a non-agriculture use. 
No impact would occur.  

Source: California Public Resource Code and California Timberland Productivity Act of 1982 
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? 
    

The project site is located within the San Diego Air Basin, which is monitored and regulated by the San Diego Air 
Pollution Control District (SDAPCD).  The District’s air quality plans include the San Diego Regional Air Quality 
Strategy (RAQS), addressing State requirements, and the San Diego portion of the California State Implementation Plan 
(SIP), addressing federal requirements.    Both the RAQS and SIP are based on SANDAG population projections included 
in local general plans.   The project site is located within an area that has significant development to the south, scattered 
development to the north and east and no development to the west. The proposed project is consistent with the designated 
use of the site, which currently contains a church facility. The project would not negatively impact the goals of an 
applicable air quality plan because it is consistent with the land use plan for the site and therefore would not conflict with 
or obstruct implementation of the RAQS and SIP. Impacts would be less than significant.  

Source: City of Santee, General Plan, Land Use Element; San Diego Air Pollution Control District Regulations 
b) Violate any air quality standard or contribute 

substantially to an existing or projected air quality 
violation? 

    

The proposed church expansion would result in construction and operational emissions.   
 
Construction Emissions 
Construction-related activities are temporary, short-term sources of air emissions. Sources of construction-related air 
emissions include fugitive dust from grading activities; construction equipment exhaust; construction-related trips by 
workers, delivery trucks, and material-hauling trucks; and construction-related power consumption. Emissions associated 
with construction activities were calculated using the California Emissions Estimator Model (CalEEMod) version 
2013.2.2 emissions inventory model. CalEEMod inputs and outputs are included in Appendix A.  A summary of the 
anticipated daily construction emissions is provided in Table 1, below.   
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The City has not adopted significance thresholds for air emissions impacts.  Therefore, this analysis relies upon the 
screening level thresholds for Air Quality Impact Analysis (AQIA) contained within the County of San Diego Guidelines 
for Determining Significance and Report Format and Content Requirements: Air Quality.  These guidelines state that if 
the trigger levels are exceeded, an AQIA must be prepared to demonstrate that the project would not result in or 
contribute to a violation of an air quality standard.  For CEQA purposes, screening-level thresholds are used to 
demonstrate that a project’s emissions would not result in a significant impact to air quality. 
 

Table 1 
CALVARY CHAPEL SANTEE 

ESTIMATED MAXIMUM DAILY CONSTRUCTION EMISSIONS 

Phase 
Pollutant Emissions (pounds per day) 

ROG NOX CO SOX PM10 PM2.5 

Bridge Construction 3 29 19 <0.5 2 2 

Grading 
3 36 20 <0.5 2 1 

Concrete Work 
2 20 14 <0.5 1 1 

Underground Utilities 
1 8 5 <0.5 1 1 

Paving 
2 17 13 <0.5 1 1 

Building Construction 
3 27 20 <0.5 2 2 

Architectural Coatings 
14 2 2 <0.5 <0.5 <0.5 

Maximum Daily Emissions 
14 44 33 <0.5 3 3 

Thresholds 75 250 550 250 100 55 

Significant Impact? No No No No No No 

Source: Helix, 2016 

Notes: Includes standard fugitive dust reduction measures, including watering per APCD requirements and vehicle speed reductions on 
unpaved roads. Modeling does not include BMP measures 1 - 9 identified below. Maximum daily ROG emissions occur during the 
Architectural Coatings phase. All other maximums occur when the Concrete Work, Underground Utilities, and Paving phases overlap. 
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As shown in Table 1, all criteria pollutant emissions during construction phases would be below the screening-level 
thresholds. Impacts would therefore be less than significant. Further, the project would comply with the City of Santee 
grading permit requirements, which requires construction operations to include standard measures and Best Management 
Practices related to construction emissions. City grading permit requirements include the following, which are conditions 
of the project approval and placed on all grading plans: 

1. All unpaved construction areas shall be sprinkled with water or other acceptable San Diego APCD dust control 
agents during dust-generating activities to reduce dust emissions. Additional watering or acceptable APCD dust 
control agents shall be applied during dry weather or windy days until dust emissions are not visible. 

2. Trucks hauling dirt and debris shall be covered to reduce windblown dust and spills. Dirt shall not be over the 
height of the truck bed. 

3. On dry days, dirt or debris spilled onto paved surfaces shall be swept up immediately to reduce resuspension of 
particulate matter caused by vehicle movement. Approach routes to construction sites shall be cleaned daily of 
construction-related dirt in dry weather. 

4. On-site stockpiles of excavated material shall be covered or watered.  
5. Water rock materials undergoing rock-crushing processing at sufficient frequency. Automatic water or mist or 

sprinkler system should be installed in areas of rock crushing and conveyor belt systems. 
6. Abide by all conditions of approval for dust control required by San Diego APCD. 
7. Use low pollutant-emitting construction equipment. 
8. Equip construction equipment with prechamber diesel engines (or equivalent) together with proper maintenance 

and operation to reduce emissions of nitrogen oxide to the extent available and feasible.  
9. Use electrical construction equipment, to the extent feasible.  

 
Operational Emissions 
As with construction emissions, operational emissions for the proposed project were calculated using the CalEEMod 
version 2013.2.2 emissions inventory model.  Detailed operational assumptions and CalEEMod inputs and outputs can be 
found in Appendix A.  Long-term air emission impacts are those associated with stationary sources and mobile sources 
related to any change caused by a project. As described in the Trip Generation Analysis for the Calvary Chapel 
Expansion, prepared by LOS Engineering, the purpose of the proposed project is to alleviate the existing overcrowding 
conditions that occur during Sunday services in the existing Church. The trip generation for the existing plus proposed 
church expansion is calculated to generate 135 weekday daily trips and 539 Sunday daily trips. The results of the 
CalEEMod calculations for operational emissions are shown in Table 2, below. 
 

Table 2 
CALVARY CHAPEL SANTEE 

ESTIMATED MAXIMUM DAILY OPERATIONAL EMISSIONS 
 

Emission Source 

Pollutant Emissions (pounds/day) 

ROG NOX CO SOX PM10 PM2.5 

Area 
1 <0.5 <0.5 <0.5 <0.5 <0.5 

Energy 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

Mobile  
2 3 16 <0.5 2 <0.5 

TOTAL 3 3 16 <0.5 2 <0.5 

Thresholds 75 250 550 250 100 55 

Significant Impact? No No No No No No 

Source: Helix, 2016 
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As shown in Table 2, maximum daily operational emissions from the proposed project would be below the screening-
level thresholds for criteria pollutants.  Operational activities associated with the proposed project would not result in any 
violation of air quality standards.  Therefore, impacts would be expected to be less than significant. 
Source: Trip Generation Analysis for Calvary Chapel (LOS Engineering 2016); Helix 2016 
c) Result in a cumulatively considerable net increase 

of any criteria pollutant for which the project 
region is nonattainment under an applicable 
federal or state ambient air quality standard 
(including releasing emissions which exceed 
quantitative thresholds for ozone precursors)? 

    

Cumulative air quality impacts could occur from a combination of the project’s emissions with the emissions of other 
reasonably foreseeable projects and/or regional emissions. The project site is located in the San Diego Air Quality Basin 
and is regulated by the San Diego Air Pollution Control District. San Diego County is presently in non-attainment for the 
1-hour concentrations under the California Ambient Air Quality Standards (CAAQS) for Ozone (O3), and for the annual 
geometric mean and for the 24-hour concentrations of PM10 under the CAAQS. O3 is formed when VOCs and nitrogen 
oxides react in the presence of sunlight. VOC sources include solvents, petroleum processing and storage, pesticides, and 
any source that burns fuels, such as gasoline, natural gas, wood and oil. Sources of PM10 in both urban and rural areas 
include motor vehicles, wood burning stoves and fireplaces, dust from construction, landfills, agriculture, wildfires, 
brush/waste burning, industrial sources and windblown dust from open lands.  
 
APCD has established air contaminant “trigger levels”, which indicate scenarios that require additional review. These 
“trigger levels” include 15 tons/year for PM10, 40 tons/year for NOx and 100 tons/year for CO. As shown in Table 1 and 2 
above, construction and operation of the project would result in an increase in PM10, NOx and CO but not to a level above 
the APCD’s “trigger levels”. Therefore, the project would not result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is in non-attainment under applicable federal or state ambient air quality 
standards.  
d) Expose sensitive receptors to substantial pollutant 

concentrations? 
    

Sensitive receptors in the vicinity of the project site include the surrounding residential developments. No stationary 
source of pollutant emissions would be generated by the project operations. Emissions associated with the project would 
be limited to vehicle emissions from cars and trucks visiting the site and would not generate a substantial concentration of 
pollutants that would adversely affect sensitive receptors (Table 2). Grading and construction of the project could 
generate fugitive dust emissions from construction and grading equipment. However, these emissions would not reach a 
level of significance, are temporary and would not generate an ongoing, substantial source of emissions that could 
adversely affect surrounding sensitive receptors. Further, the project would comply with the SDAPCD rules applicable to 
the project: Rule 50 (visible emissions), Rule 51 (nuisance), Rule 52 (particulate matter), Rule 54 (dust and fumes), Rule 
55 (fugitive dust control), and Rule 67 (architectural coatings), in addition to implementing standard grading and 
construction measures for dust control and pollution prevention (e.g., watering during grading activities, preventing track 
out onto streets, and limitations on idling time). Rule 50 regulates the discharge of visible emissions, which is referred to 
as any air contaminant other than uncombined water vapor. Rule 51 prohibits the discharge of air contaminants which 
may cause injury, detriment, nuisance or annoyance to a considerable number of people, to the public, or to a business or 
property. Rule 52 applies to the discharge of all sources of particulate matter into the atmosphere. Rule 54 prohibits the 
discharge into the atmosphere from any source dust or fumes, which includes lead and lead components. Rule 55 
prohibits the discharge of fugitive dust emissions from commercial construction or demolition activities into the 
atmosphere. Rule 67 regulates the limit of VOC content of architectural coatings for those who manufacture, sell, supply, 
or solicit the application of any architectural coatings for use within San Diego County. The construction contractor is 
responsible for the project’s adherence to the applicable APCD rules. 
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As shown in Table 1 and 2, the project would not result in the release of substantial pollutant concentrations. Further, 
compliance with existing rules and implementation of standard dust and pollution control measures would further reduce 
any potential for substantial pollutant concentrations to be released during project construction. Impacts related to the 
exposure of sensitive receptors to substantial pollutant concentrations would be less than significant.  
Sources: San Diego Air Pollution Control District Regulations. 
e) Create objectionable odors affecting a substantial 

number of people? 
    

Odors produced during construction would be attributable to concentrations of unburned hydrocarbons from tailpipes of 
construction equipment. Such odors are temporary and generally occur at magnitudes that would not affect substantial 
numbers of people. Typical long-term operational characteristics of a church facility are not associated with the creation 
of objectionable odors nor anticipated to generate odors affecting a substantial number of people. Therefore, the project is 
not expected to create objectionable odors affecting a substantial number of people. Impacts would be considered less 
than significant.    
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? 

    

Four special-status species were detected on the project site: orange-throated whiptail, coastal California gnatcatcher, San 
Diego black-tailed jackrabbit and San Diego desert woodrat. Orange-throated whiptail (Aspidoscelis hyperythra) is a 
California Species of Special Concern (SSC) and a MSCP-covered species.  Coastal California gnatcatcher (Polioptila c. 
californica) is a SSC, Federally Threatened species and is a MSCP-covered species. San Diego black-tailed jackrabbit 
(Lepus californicus bennettii) is a SSC. San Diego desert woodrat (Neotoma lepida intermedia) is a SSC.  Additionally, 
the site has the potential to be used by raptors, which are protected under California Fish and Game Code Section 3503.5. 
 
Implementation of the project would result in the loss of habitat utilized by sensitive species, including: 0.03 acre of 
Diegan coastal sage scrub (coastal form), 1.13 acres of disturbed Diegan coastal sage scrub and 0.24 acre of non-native 
grassland (Figure 9). This would be considered a potentially direct significant impact (Impact BIO-1). Implementation of 
mitigation measures BIO-MM-1 and BIO-MM-2 would reduce direct impacts to a level below significance. Additionally, 
further development of the project site could promote human intrusion, introduce exotic and invasive species and increase 
noise and light levels adjacent to coastal California gnatcatcher habitat. Because the coastal California gnatcatcher is a 
Federally Threatened species, these indirect impacts are potentially significant. Another potential indirect impact that 
could result from development of the project is interference with nesting birds protected by the Migratory Bird Treaty Act 
and Fish and Game Code. Therefore, indirect impacts are potentially significant (Impact BIO-2).  
 
To reduce all potentially significant direct and indirect biological resource impacts, the following measures shall be 
implemented: 

 



Calvary Chapel Expansion 10920 Summit Avenue MJR 1601-1 
Initial Study 
 

Santee Environmental Information Form 
60139.18056\29336616.1  

Page 18 of 47  

 
 

Issues: 

Potentially 
Significant 
Impact 

Less Than 
Significant 
With 
Mitigation 
Incorporated 

Less Than 
Significant 
Impact 

No 
Impact 

 
BIO-MM-1. Prior to approval of the grading permit, the Project applicant shall purchase 1.76 acres of Diegan coastal 
sage scrub occupied by coastal California gnatcatcher, which must be managed in perpetuity within a conservation 
easement. An Incidental Take Permit from USFWS shall be required because activities associated with the project may 
result in the incidental take of coastal California gnatcatcher through the removal and modification of occupied coastal 
California gnatcatcher habitat. To fulfill the requirements of the Incidental Take Permit, a low-effect Habitat 
Conservation Plan (HCP) shall be prepared for the proposed mitigation site, and shall be approved by USFWS prior to 
approval of the grading permit for the Project. The HCP includes measures to avoid, minimize and mitigate impacts to the 
coastal California gnatcatcher. The coastal sage scrub mitigation acreage shall be achieved off-site through the purchase 
and conservation of 1.76 acres of Deigan coastal sage scrub, located within a parcel (APN 378-170-10-00) containing 9.1 
acres of coastal asge scrub and approved by USFWS. The mitigation acreage shall be protected by permanent signage and 
its location within a larger protected conservation area, and managed in accordance with all requirements in the approved 
HCP and associated resource management plan. 
 
BIO-MM-2. Prior to approval of the grading permit, the Project applicant shall purchase 0.12 acre of non-native 
grassland. The non-native grassland mitigation acreage, to be purchased at an existing habitat mitigation bank, such as 
Crestridge, shall be managed in perpetuity within a conservation easement.  
 
BIO-MM-3. Prior to vegetation clearing, grubbing, and/or grading, a qualified biologist shall supervise the placement of 
temporary construction fencing or flagging at the limits of disturbance adjacent to sensitive biological habitats. The 
biologist shall attend the pre-construction meeting, educate workers about the need to avoid impacts outside of the 
approved area, shall be present during pre-construction activities such as clearing and grubbing to ensure there is no 
encroachment into the fenced biologically sensitive areas, and shall notify the City if any such encroachment should 
occur. Permanent fencing shall be installed at the western, northwestern, and southwestern edges of the Site development 
footprint between the Project and remaining coastal sage scrub habitat prior to construction.  

 
BIO-MM-4. The Project applicant shall ensure that no active nests are adversely affected by vegetation clearing, 
grubbing, grading, or construction, in compliance with the Migratory Bird Treaty Act California Fish and Game Code. 
These activities shall be scheduled to avoid the coastal California gnatcatcher and general avian breeding season 
(February 15 – August 31). Alternatively, these activities may occur during the avian breeding season if a qualified 
biologist conducts a survey for nests within three days prior to the work in the area, and monitors vegetation removal to 
ensure no nesting birds/raptors are impacted by the Project. If an active nest is identified, the following active nest 
protection mitigation measures shall be applied: 
          a. A buffer shall be established between the clearing, grubbing, grading, and construction activities and the active    
nest so that nesting activities are not interrupted. The buffer shall be a minimum width of 300 feet and shall be delineated 
by temporary fencing, and shall remain in effect as long as construction is occurring or until the nest is no longer active. 
The biologist shall monitor the nest during Project activities until nesting is complete. This buffer may be reduced if it can 
be demonstrated to the satisfaction of the Wildlife Agencies that the reduction does not represent a threat to nesting 
activities.  
          b. Normal clearing, grubbing, grading, and construction without nest buffer(s) may resume once the biologist 
demonstrates to the satisfaction of the City of Santee and Wildlife Agencies that all nesting is complete. Nesting would be 
considered complete if no active nests are observed during a focused nesting bird survey conducted within three days 
prior to resumption of such activities.  
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BIO-MM-5. Project-related landscaping shall not include exotic plant species that may be invasive to native habitats. 
Invasive exotic plant species not to be used include those listed on the California Invasive Plant Council’s Invasive Plant 
Inventory. Prior to approval of grading plans, the Project applicant shall submit and obtain City approval of a Landscape 
Plan.    Due to the proximity to the Wildland Urban Interface, the landscape plan shall be consistent with the San Diego 
County Plant List for Defensible Space. In addition, landscaping shall not include plants that require intensive irrigation, 
fertilizers, or pesticides adjacent to preserve areas, and water runoff from landscaped areas shall be directed away from 
adjacent habitat and contained and/or treated within the development footprint. Any planting stock to be brought onto the 
Project Site for landscaping shall be first inspected by a qualified pest inspector to ensure it is free of pest species that 
could invade natural areas, including but not limited to, Argentine ants, fire ants, and other insect pests. 

 
BIO-MM-6. Lighting from the Project Site shall not “spill over” or “trespass” into adjacent native habitat. A total of 
twelve lighting standards shall be placed in the parking lot in accordance with the locations specified in the Photometric 
Analysis for the Project prepared by Hamann Construction dated August 2016. Lighting standards shall be mounted 19 
feet above finished grade, and the luminaire shall be shielded and directed to ensure that Project-related lighting does not 
spill over onto adjacent native habitat.  
 
Direct impacts to other special-status species observed on-site (orange-throated whiptail, San Diego black-tailed 
jackrabbit, San Diego desert woodrat, and raptors) do not require species-specific mitigation because impacts to these 
species will be mitigated by the purchase of the off-site coastal sage scrub habitat that supports these species. Calvary 
Chapel Santee is seeking a Section 10(a)(1)(B) Incidental Take Permit from the USFWS to authorize take of coastal 
California gnatcatcher that may occur in the course of otherwise lawful activities associated with the proposed project. 
This Permit is necessary because activities associated with the proposed project may result in incidental take of coastal 
California gnatcatcher through the removal and modification of occupied coastal California gnatcatcher habitat. To fulfill 
requirements of the Incidental Take Permit, a low-effect Habitat Conservation Plan (HCP) is being prepared in 
consultation with the USFWS. This HCP includes measures to avoid, minimize, and mitigate impacts to coastal 
California gnatcatcher. Mitigation measures include the purchase of the 1.76 acres of off-site gnatcatcher-occupied 
coastal sage scrub habitat, which will be conserved, managed, and monitored in perpetuity. A conservation easement will 
be dedicated over the entire 1.76 acres prior to project construction. The long-term management will be carried out by an 
approved Resource Manager and financial means will be provided through an endowment established by Calvary Chapel 
Santee for use by the long-term Resources Manager. 
 
All potential direct and indirect impacts would be less than significant with implementation of the mitigation identified 
above. 
 
Source: Biological Resources Letter Report for Calvary Chapel (REC Consultants 2016) 
 

b) Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, 
regulations, or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service? 
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No riparian habitats occurs onsite. Impacts to sensitive natural habitats onsite that require mitigation include: coastal sage 
scrub and non-native grassland. Implementation of the project would result in the direct removal of 0.03 acre of Diegan 
coastal sage scrub (coastal form), 1.13 acres of disturbed Diegan coastal sage scrub and 0.24 acre of non-native grassland. 
As discussed above, all direct and indirect biological resource impacts would be mitigated through measures BIO-MM-1 
and BIO-MM-6.   
 
Source: Biological Resources Letter Report for Calvary Chapel (REC Consultants 2016) 
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? 

    

A jurisdictional drainage feature encompassing 0.03 acre crosses the site from north to south, immediately west of the 
existing structures and parking lot. A jurisdictional delineation of the drainage feature was conducted and the project has 
been specifically designed to avoid all impacts to onsite Non-wetland Waters of the US areas by creating bridges that 
span the drainage features and contain footings placed outside of any jurisdictional areas.  Avoidance of the Non-wetland 
Waters of the US would result in no impact to the Non-Wetland Waters of the US, as defined by Section 404 of the Clean 
Water Act.   
 
The proposed project design and avoidance was presented at a jurisdictional agencies pre-application meeting on August 
9, 2016 with the City of Santee, U.S. Army Corps of Engineers, California Department of Fish and Wildlife, and San 
Diego Regional Water Quality Control Board. Because the channel will be completely spanned and avoided, all agencies 
concurred that jurisdictional agency permitting is not required. Additionally, No Permit Required Letters are included 
within the Biological Resources Letter Report for the project. Therefore, the project would not result in any impacts to 
wetlands or waters protected under Section 404 of the Clean Water Act.  
 
Source: Biological Resources Letter Report for Calvary Chapel (REC Consultants 2016); United States Army Corps of 
Engineers Los Angeles District Regulatory Division Permit Program (http://www.spl.usace.army.mil/); Department of the 
Army. Los Angeles District, U.S. Army Corps of Engineers (2016); San Diego Regional Water Quality Control Board 
(2016); California Department of Fish and Wildlife (2016). 
d) Interfere substantially with the movement of any 

native resident or migratory fish or wildlife species 
or with established native resident or migratory 
wildlife corridors, or impede the use of native 
wildlife nursery sites? 

    

No evidence of site use by large mammals such as mule deer (Odocoileus hemionus) was found during biological 
resource surveys. Although the site has connectivity to a large area of undeveloped land that could support large 
mammals, they are unlikely to significantly utilize the site because it is close to development. The site is very unlikely to 
serve as a wildlife corridor or linkage because development surrounds it on three sides and there is ample space to the 
west for wildlife to move through. According to the 2006 Draft Subarea Plan, the site is located to the southeast of a 
designated Habitat Linkage/Wildlife Corridor within the Santee Subarea Preserve, but is not within the Linkage/Corridor. 
As defined in the “County of San Diego Guidelines for Determining Significance and Report Format and Content 
Requirements,” native wildlife nursery sites are “sites where wildlife concentrates for hatching and/or raising young, such 
as rookeries, spawning areas and bat colonies.”  
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While a number of species may breed onsite, the site’s disturbed condition and proximity to development make it a poor 
candidate as a wildlife nursery site and it is very unlikely to be a necessary habitat for these species’ reproduction. It is 
more likely that necessary breeding habitat occurs off-site, to the west, where the potential for anthropogenic disturbance 
is lower. Therefore, the project would not substantially interfere with any nearby wildlife corridors or linkages and 
impacts would be less than significant. 
 
Source: Biological Resources Letter Report for Calvary Chapel (REC Consultants 2016) 
e) Conflict with any local policies or ordinances 

protecting biological resources, such as a tree 
preservation policy or ordinance? 

    

The project would not conflict with any local policies or ordinances protecting biological resources. No impact would 
occur.  
 
Source: Biological Resources Letter Report for Calvary Chapel (REC Consultants 2016) 
 
f) Conflict with the provisions of an adopted Habitat 

Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan? 

    

The City, as a participant in the San Diego Multiple Species Conservation Program (MSCP) under the Natural 
Communities Conservation Planning (NCCP) program, is in the process of preparing a MSCP Subarea Plan. As depicted 
in the 2006 Draft Subarea Plan, the project site is located within the Magnolia Summit Subunit on land outside the Santee 
Subarea Preserve, designated as “Natural Vegetation within Santee Study Area Not Conserved.” Uplands outside the 
Santee Subarea Plan Preserve have a “0% Conservation” requirement. The project site is located at the southern edge of 
the Biological Core and Linkage Area, but is not within a designated Habitat Linkage/Wildlife Corridor or Multiple 
Habitat Planning Area. The proposed project will not conflict with the goals and objectives of with the City’s 2006 Draft 
Subarea Plan or its implementation because it proposes development of a parcel that is located within a largely developed 
area. Further, with implementation of mitigation measures BIO-MM-1 through BIO-MM-6, the Project will be consistent 
with, and will not conflict with the goals, objectives, or implementation of, the City of Santee 2006 Draft Subarea Plan. 
Therefore, the project would comply with the relevant habitat conservation plan and impacts would be less than 
significant.  
 
Source: Biological Resources Letter Report for Calvary Chapel (REC Consultants 2016) 
 
CULTURAL RESOURCES -- Would the project: 
a) Cause a substantial adverse change in the 

significance of a historical resource as defined in 
§ 15064.5? 

    

The project site contains existing structures that are currently used as a church facility. However, these structures were 
constructed in the early 1980’s and are not old enough to be considered historic as defined in Section 15064.5. Therefore, 
no impact would occur.  

Source: City of Santee, General Plan Conservation Element 
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b) Cause a substantial adverse change in the 
significance of an archaeological resource pursuant 
to § 15064.5 

    

During original construction of the existing church building, a historical survey was completed and did not identify any 
archaeological resources pursuant to §15064.5 onsite. However, according to the City of Santee General Plan 
Conservation Element, the project site is located in an area with a moderate potential for eligible archaeological sites. 
Therefore, the potential exists for archaeological resources to be uncovered during grading and construction activities 
onsite. As a result, impacts would be potentially significant (Impact CUL-1).  On November 1, 2016, in compliance with 
California Public Resources Code section 21080.3.1, the City of Santee, as Lead Agency, sent a letter to the Tribal 
Attorney for the Barona Band of Mission Indians notifying the tribe of the proposed project. A response to the AB 52 
consultation notice was received on November 7, 2016 requesting the inclusion of an archaeological and Native American 
monitor during earth-disturbing activities including a walk-over transect to identify any cultural artifacts, surface scatter, 
midden, etc. The requested monitoring by the tribe has been included in CUL-MM-1. 

The following mitigation measure would be required to reduce impacts to a less than significant level. 

CUL-MM-1:  An Archaeological monitor and qualified Native American observer shall be present onsite during all 
earth-disturbing activities, with the authority to stop such activity if any cultural resources, or human remains, are 
unearthed. Prior to any ground disturbance, the archaeological monitor shall perform a walk-over transect to identify any 
cultural artifacts, surface scatter, midden, etc. The archaeological monitor would ensure that if any prehistoric or historic 
subsurface cultural resources are discovered during ground-disturbing activities, all work within 50 feet of the resource 
shall be halted and a qualified archaeologist shall be consulted to assess the significance of the find according to CEQA 
Guidelines Section 15064.5. If any find is determined to be significant, representatives from the City and the 
archaeologist will meet to determine the appropriate avoidance measures or other appropriate mitigation. All significant 
cultural materials recovered shall be, as necessary and at the discretion of the consulting archaeologist, subject to 
scientific analysis, professional museum curation, and documentation according to current professional standards. In 
considering any suggested mitigation proposed by the consulting archaeologist to mitigate impacts to historic resources or 
unique archaeological resources, the City will determine whether avoidance is necessary and feasible in light of factors 
such as the nature of the find, project design, costs and other considerations. If avoidance is infeasible, other appropriate 
measures (e.g., data recovery) will be instituted. Work may proceed on other parts of the project site while mitigation for 
cultural resources is being carried out.  

If human skeletal remains are uncovered during project construction, the archaeological monitor will direct the contractor 
or appropriate representative to halt work, contact the San Diego County Coroner to evaluate the remains, and follow the 
procedures and protocols set forth in Section 15064.(e)(1) of the CEQA Guidelines. If the coroner determines that the 
remains are Native American, the project proponent will contact the Native American Heritage Commission (NAHC), in 
accordance with Health and Safety Code Section 7050.5, subdivision (c), and Public Resources Code 5097.98 (as 
amended by AB 2641). Per Public Resources Code 5097.98, the land owner shall ensure that the immediate vicinity, 
according to generally accepted cultural or archaeological standards or practices, where the Native American human 
remains are located, is not damaged or disturbed by further development activity until the landowner has discussed and 
conferred, as required by law, with the most likely descendants regarding their recommendations, if applicable, taking 
into account the possibility of multiple human remains.  

Implementation of mitigation measure CUL-MM-1 would result in impacts being reduced to a level below significant.   

Source: City of Santee, General Plan Conservation Element 
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c) Directly or indirectly destroy a unique 
paleontological resource or site or unique geologic 
feature? 

    

Based on the Geotechnical Investigation for the project, the geologic units underlying the project site include Quaternary 
Previously Placed Fill and Cretaceous Granitoid Rocks. The Quaternary Previously Placed Fill consists of undocumented 
fill occurring at depths of approximately 6 feet below surface. Quaternary Previously Placed Fill is not naturally occurring 
and therefore has a low potential to harbor paleontological resources. Beneath the fill lies Cretaceous Granitoid Rocks, 
consisting of hard crystalline rock which also has a low potential for harboring paleontological resources. Grading on the 
project site would reach a maximum of 6.9 feet in depth and would occur primarily in the previously placed fill soils. 
Further, soil borings taken during the geological site testing did not encounter any buried deposits. Since the site has 
undergone extensive subsurface disturbance from past grading (Appendix H) and primarily contains previously placed 
fill, the potential for the discovery of paleontological resources is marginal.  However, unanticipated and accidental 
paleontological discoveries during project implementation have the potential to affect significant paleontological 
resources (Impact CUL-2). Therefore, the project would be required to implement mitigation measure CUL-MM-2 to 
reduce impacts on paleontological resources to less than significant.  
 
CUL-MM-2: Prior to the preconstruction meeting, a paleontologist that meets the Society of Vertebrate Paleontology 
standards shall be retained by the applicant to establish procedures for paleontological resource surveillance throughout 
the project construction and, in cooperation with the project applicant, procedures for temporarily halting or redirecting 
work to permit sampling, identification and evaluation of fossils. The same paleontologist shall attend the preconstruction 
meeting and shall inform construction personnel involved in excavating and grading activities of the possibility of 
discovering fossils at any location and the protocol to be followed if fossils are found. Prior to grading plan approval, the 
City shall ensure grading plan notes include specific reference to the following: During any ground-disturbing activities, 
construction personnel involved in excavating and grading activities shall be informed of the possibility of discovering 
fossils at any location and the protocol to be followed if fossils are found. If potentially unique paleontological resources 
(fossils) are inadvertently discovered during project construction, work shall be halted immediately within 50 feet of the 
discovery, the City shall be notified, and paleontologist shall be retained to determine the significance of the discovery. 
Excavated finds shall be offered to a State-designated repository such as the Museum of Paleontology at the University of 
California, Berkeley, or the California Academy of Sciences.  
  
Source: Preliminary Geotechnical Investigation for Proposed Improvements at Calvary Chapel (CTE 2016) 

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

    

Due to the fact that the project involves ground disturbance, construction activities may have the potential to disturb 
human remains, including those located outside of formal cemeteries. If human remains are encountered during grading 
or excavation, the project is required to comply with existing laws related to human remains, including California Health 
and Safety Code (CHSC) Section 7050.5 and CEQA Guidelines Section 15064.5(e). Section 7050.5 of the CHSC outlines 
protocol for the inadvertent discovery of human remains, while Sections 7051 and 7052 identify the legal repercussions of 
removing remains from internment and their improper treatment. Section 7054 of the CHSC exempts the reburial of 
Native American remains pursuant to Section 5097.94 from the definition of a misdemeanor. Section 7050.5(b) of the 
California Health and Safety Code (CHSC) specifies protocol when human remains are discovered. CEQA Guidelines 
Section 15064.5(e) requires that excavation activities be stopped whenever human remains are uncovered and that a 
coroner be called in to assess the remains. Additionally, mitigation measure CUL-MM-1 requires project construction to 
be halted in the event human skeletal remains are uncovered. Implementation of this mitigation measure and compliance 
with existing regulations would render the project’s impact less than significant.  
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e) Cause a substantial adverse change in the 
significance of a tribal cultural resource as defined 
in Public Resources Code 21074? 

    

Public Resources Code 21074 defines tribal cultural resources as sites, features, places, cultural landscapes, sacred places, 
and objects with cultural value to a California Native American tribe that are either included or determined to be eligible 
for inclusion in the California Register of Historical Resources or included in a local register of historical resources as 
defined in subdivision (k) of Public Resources Code Section 5020.1. In compliance with California Public Resources 
Code section 21080.3.1, as Lead agency, on November 1, 2016 the City of Santee sent a letter to Art Bruce, Tribal 
Attorney for the Barona Band of Mission Indians notifying the tribe of the proposed project. A response to the AB 52 
consultation notice was received on November 7, 2016 requesting the inclusion of an archaeological and Native American 
monitor during earth-disturbing activities. The requested monitoring by the tribe has been included in mitigation measure 
CUL-MM-1.   
 
Source: Office of Planning and Research, Discussion Draft Technical Advisory: AB 52 and Tribal Cultural Resources in 
CEQA, 2015. 
 
GEOLOGY AND SOILS -- Would the project: 
a) Expose people or structures to potential substantial 

adverse effects, including the risk of loss, injury or 
death involving: 

    

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

 

    

As part of the project, a Preliminary Geotechnical Investigation was performed for the project site by Construction 
Testing and Engineering. As stated in this report, the project site is not located within an Alquist-Priolo Earthquake Fault 
Zone and there are no known active fault traces that underline or project toward the site. The closest mapped earthquake 
fault to the site is the Rose Canyon Fault Zone, located over 10 miles to the west of the project site. Therefore, the project 
would not be directly subjected to the rupture of a known earthquake fault and impacts would be less than significant.  

Source: California Department of Conservation Alquist-Priolo Earthquake Fault Zoning Map 2015; City of Santee 
General Plan Conservation Element; Preliminary Geotechnical Investigation for Proposed Improvements at Calvary 
Chapel (CTE 2016) 
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ii) Strong seismic ground shaking? 

 

    

As part of the project, a Preliminary Geotechnical Investigation was performed for the site by Construction Testing and 
Engineering. As stated in this report, the geologic hazards at the site are primarily limited to those caused by shaking from 
earthquake-generated ground motions (Impact GEO-1). To reduce this potential geologic hazard, the project would 
incorporate the recommendations of the project specific Geotechnical Investigation into the design and construction of the 
project.  
 
GEO-MM-1: The Construction Contractor shall ensure that construction of the Project complies with the 
recommendations identified in the project specific Geotechnical Investigation, prepared by Construction Testing and 
Engineering (2016). 
  
Compliance with this mitigation measure would reduce impacts to a level below significance.   
 
Source: Preliminary Geotechnical Investigation for Proposed Improvements at Calvary Chapel (CTE 2016) 
iii) Seismic-related ground failure, including 

liquefaction? 
    

As part of the project, a Preliminary Geotechnical Investigation was performed for the site by Construction Testing and 
Engineering. As stated in this report, the potential for liquefaction or seismic settlement to occur at the site is considered 
negligible. Therefore, impacts would be less than significant.  
Source: Construction Testing and Engineering 2016 
 
 
iv) Landslides?     

As part of the project, a Preliminary Geotechnical Investigation was performed for the project site by Construction 
Testing and Engineering. As stated in this report, the site is not underlain by a landslide. In addition, features indicative of 
a landslide were not encountered during geological field explorations of the site. Therefore, landslides are not considered 
to be a significant geologic hazard within the site. Impacts would be less than significant.  
 
Source: Preliminary Geotechnical Investigation for Proposed Improvements at Calvary Chapel (CTE 2016) 
b) Result in substantial soil erosion or the loss of 

topsoil?  
    

As part of the project, a Preliminary Geotechnical Investigation was performed for the site by Construction Testing and 
Engineering. As stated in this report, shallow erosion features were observed on existing slopes. As such, it is anticipated 
that sandy near surface soils are susceptible to erosion as exposed on a slope face, particularly where surface drainage 
over a slope is not well controlled. As part of the project, mitigation measures HYDRO-MM-1 through HYDRO-MM-4 
would be implemented to ensure no substantial soil erosion or topsoil loss occurs. Additionally, to reduce this potential 
geologic hazard, the project would incorporate the recommendations of the Project specific Geotechnical Investigation 
into the design and construction of the project (GEO-MM-1). Compliance with mitigation measure GEO-MM-1 and 
HYDRO-MM-1 through HYDRO-MM-4 would reduce impacts to a level below significance.   
 
Source: Preliminary Geotechnical Investigation for Proposed Improvements at Calvary Chapel (CTE 2016) 
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c) Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a result 
of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

    

As part of the project, a Preliminary Geotechnical Investigation was performed for the site by Construction Testing and 
Engineering. As stated in this report, the potential for liquefaction or seismic settlement at the site is considered to be 
negligible. Additionally, the report determined that landsliding is not considered to be a significant geologic hazard within 
the site. However, based on observations and testing, the upper loose portions of the Previously Placed Fill and end 
dumped soil piles are considered to be potentially compressible in their current condition. Therefore, the project would 
incorporate the recommendations of the project specific Geotechnical Investigation into the design and construction of the 
project (GEO-MM-1). Compliance with mitigation measure GEO-MM-1 would reduce impacts to a level below 
significance.   

Source: Preliminary Geotechnical Investigation for Proposed Improvements at Calvary Chapel (CTE 2016) 

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

    

As part of the project, a Preliminary Geotechnical Investigation was performed for the site by Construction Testing and 
Engineering. As stated in this report, based on geologic observations and experience with similar soils, the near-surface 
materials generally have very low to low expansion potential. Therefore, the presence of expansive materials is not 
anticipated to adversely impact the proposed improvements. Impacts would be less than significant.   
 
Source: Preliminary Geotechnical Investigation for Proposed Improvements at Calvary Chapel (CTE 2016) 
e) Have soils incapable of adequately supporting the 

use of septic tanks or alternative waste water 
disposal systems where sewers are not available for 
the disposal of waste water? 

    

The project site would be served by the PDMWD and would not require the use of any septic tanks or alternative waste 
water disposal systems. No impact would occur. 
 
GREENHOUSE GAS EMISSIONS -- Would the project: 
a) Generate greenhouse gas emissions, either directly 

or indirectly, that may have a significant impact on 
the environment? 
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The Global Warming Solutions Act of 2006, or Assembly Bill 32 (AB 32) is a California State Law that requires the 
reduction of greenhouse gas (GHG) emissions to 1990 levels by the year 2020.  The City of Santee is currently preparing 
a Climate Action Plan that provides a framework for programmatic GHG emissions reduction, in accordance with Section 
15183.5 of the CEQA Guidelines. However, this plan has not yet been adopted.  In lieu of adopted thresholds established 
by the City, the proposed project’s emissions were analyzed using County of San Diego guidelines.  The County of San 
Diego utilizes a screening-level emission level of 900 metric tons (MT) of carbon dioxide equivalent (CO2e) to evaluate 
whether a project must conduct further analysis of GHG emissions anticipated to be generated. This screening threshold is 
based on the California Air Pollution Control Officers Association (CAPCOA) report “CEQA & Climate Change”, dated 
January 2008.  
 
The proposed project is consistent with the existing use of the site, which currently contains a church facility. Therefore, 
the proposed use is in accordance with the City’s General Plan, with the issuance of the Major Revision to the 
Conditional Use Permit.  Potential sources of GHG emissions generated by the project would be from short-term 
construction activities and long-term operational activities, examined below. 

 
Construction Emissions 
 
GHG emissions generated by construction activities would be temporary in nature and cease upon completion of project 
construction.  GHG emissions for construction of the proposed project are shown in Table 3. 
 

Table 3 
CALVARY CHAPEL SANTEE 

CONSTRUCTION  
GREENHOUSE GAS EMISSIONS 

 

Year Emissions  
(MT CO2e) 

Bridge Construction 
39 

Grading 
43 

Concrete Work 
53 

Underground Utilities 
10 

Paving 
28 

Building Construction 
88 

Architectural Coatings 
3 

TOTAL1 264 
Amortized Construction Emissions2 13 

Screening Threshold 900 
Significant Impact? No 

Source:  Helix 2016 
1 The total presented is the sum of the unrounded values. 
2 Construction emissions are amortized over 20 years  
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As shown in Table 3, GHG emissions associated with the proposed project construction are estimated at 264 MT of CO2e.  
Construction emissions are amortized over 20 years and added to operational emissions.  When averaged over 20 years, 
the project’s construction activities would contribute approximately 13 MT of CO2e per year. Both total construction and 
amortized construction emissions for the proposed project are below the screening threshold of 900 MT CO2e per year.  
Impacts are less than significant. 
 
Operational Emissions 
 
Operational sources of GHG emissions for the project include energy use, area sources, vehicle use, solid waste 
generation and water conveyance and treatment.  Table 4 provides the estimated operational emissions of the church 
expansion. 
 

Table 4 
CALVARY CHAPEL SANTEE 

 OPERATIONAL  
GREENHOUSE GAS EMISSIONS 

 
Emission Sources CO2e (MT/year) 

Area Sources 
<1 

Energy Sources 
41 

Vehicular (Mobile) Sources 
153 

Solid Waste Sources 
389 

Water Sources 
3 

Operational Subtotal 
586 

Amortized Construction 
13 

TOTAL OPERATIONAL 
EMISSIONS 599 

Screening Threshold 900 

Significant Impact? No 

Source: Helix, 2016 

 
 
As shown in Table 4, total operational emissions are estimated at 586 MT CO2e. Total operational emissions are below 
the screening threshold of 900 MT CO2e per year. Total operational emissions plus amortized construction emissions are 
also below the screening threshold of 900 MT CO2e per year.  Impacts are less than significant. 
 
Source: CAPCOA CEQA & Climate Change 2008; Helix, 2016 
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b) Conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing the 
emission of greenhouse gases? 

    

In lieu of adopted thresholds established by the City of Santee, the proposed project’s emissions were analyzed using 
County of San Diego guidelines.  As shown in Table 4, the proposed project’s contribution to GHG emissions would be 
well below the screening threshold of 900 MT.  Therefore, the project would be consistent with AB 32, County and 
CAPCOA guidelines and other statewide mandates for reducing GHG emissions.  The project would not conflict with any 
applicable plans, policies or regulations adopted for the purpose of reducing the emission of greenhouse gases.  Impacts 
would be less than significant.  
 
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? 

    

No special status hazardous materials are proposed for use as part of the project. Any potentially hazardous materials used 
on the site would be those restricted to standard household cleaning and landscape care products, other household 
products, building materials such as paint, concrete, and asphalt, and similar substances. When used and disposed of in 
accordance with the manufacturer’s instructions and applicable laws and regulations, these materials do not present a 
hazard to the environment. Therefore, the project would not create a significant hazard to the public or environment 
through the routine transport, use or disposal of hazardous materials. Impacts would be less than significant. 
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? 

    

No special status hazardous materials are proposed for use as part of the project. Any potentially hazardous materials used 
on the site would be restricted to standard household cleaning and landscape care products, other household products, 
building materials such as paint, concrete, and asphalt, and similar substances. When used and disposed of in accordance 
with the manufacturer’s instructions and applicable laws and regulations, these materials do not present a hazard to the 
environment. Therefore, the project would not result in 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. 
Impacts would be less than significant. 
 
Large SDG&E powerlines are located directly adjacent to the southern boundary of the project site. Potential health 
effects and hazards from exposure to electro-magnetic fields (EMF) from powerlines have been a concern of the general 
public, as well as agencies such the California Department of Public Health (CDPH) and the California Public Utilities 
Commission (CPUC).  In 1993, the CPUC implemented programs for EMF measurement, research, and education.    
After many years of study, both the CDPH and CPUC were unable to conclude that there was a scientifically verifiable 
relationship between EMF exposure and negative health consequences.  Additionally, the CDPH, Environmental Health 
Investigations Branch, ended its inquiry into EMF in the mid-2000s.While the proposed project would relocate the main 
chapel of the church closer to the existing off-site SDG&E powerlines, any potential EMF exposure would continue to be 
short-term (e.g., primarily during worship services) and has not proven to result in adverse effects to humans.  In the 
absence of any applicable thresholds of significance for EMF exposure, this issue does not warrant further discussion 
under CEQA Guideline 15145.  
 
Source: California Public Utilities Commission 
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c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed 
school? 

    

No hazardous or acutely hazardous materials are proposed to be used as part of the proposed project. Additionally, the 
closest school to the project site is Santana High School, located more than one mile away. Therefore, the project would 
not emit hazardous emissions or handle hazardous or acutely hazardous materials, substances or waste within one-quarter 
mile of an existing or proposed school.  No impact would occur. 
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? 

    

As part of the environmental review for the project, a review of hazardous materials databases, compiled pursuant to 
Government Code Section 65962.5 (also known as the Cortese List), was conducted. The following sources were 
reviewed to determine if the project site was listed on any of these databases:   

• List of Hazardous Waste and Substances sites from Department of Toxic Substances Control (DTSC) EnviroStor 
database 

• List of Leaking Underground Storage Tank Sites by County and Fiscal Year from Water Board GeoTracker 
database 

• List of solid waste disposal sites identified by Water Board with waste constituents above hazardous waste levels 
outside the waste management unit  

• List of “active” CDO and CAO from Water Board 
• List of hazardous waste facilities subject to corrective action pursuant to Section 25187.5 of the Health and 

Safety Code, identified by DTSC. 

The results of the database review conclude that the project site is not included on any of the lists of hazardous materials 
sites compiled pursuant to Government Code section 65962.5.  

In addition, soil sampling and laboratory analysis for the stockpiled soils onsite was performed. The stockpiled soils 
contain undifferentiated fill, which includes scattered pieces of construction debris, and are overgrown with vegetation. 
To determine if any hazardous materials of concern were contained in the stockpiled soils, four soil samples were 
collected. The soil samples were analyzed for the following: total petroleum hydrocarbons in the gasoline and diesel 
ranges by United States Environmental Protection Agency (EPA) method 8015B; seventeen metals in the California 
Assessment Manual by EPA methods 6010B/7471A; organochlorine pesticides by EPA method 8081A; polychlorinated 
biphenyls by EPA method 8082; and volatile organic compounds by EPA method 8260B. The results of the laboratory 
analyses indicated that there are no chemical impacts that would preclude use of the fill for site development. Further, a 
review of historical aerials and topographic maps for the project site was also completed. The results of the historic aerial 
and topographic review indicate that the piles of soil scattered on the project site were likely derived from onsite grading 
related to the original church construction and not from an external source. The historical research, combined with the 
results of the soil sampling and laboratory analysis, confirm there are no chemical impacts related to the soil stockpiles 
that would require special management or off-site disposal.  

Therefore, based upon the results of the above analyses, the project would not be located on a site which is included on a 
list of hazardous materials sites compiled pursuant to Government Code Section 65962.5, nor would it create a significant 
hazard to the public or the environment. Impacts would be less than significant.  

Source: California EPA Cortese List Data Resources; Results of Limited Soil Sampling and Laboratory Analysis (The 
Bodhi Group 2016) & Addendum to Results of Limited Soil Sampling and Laboratory Analysis (The Bodhi Group 2017) 

http://www.dtsc.ca.gov/SiteCleanup/Cortese_List.cfm
http://www.dtsc.ca.gov/SiteCleanup/Cortese_List.cfm
https://geotracker.waterboards.ca.gov/
https://geotracker.waterboards.ca.gov/
http://www.calepa.ca.gov/SiteCleanup/CorteseList/SectionA.htm#Facilities
http://www.calepa.ca.gov/SiteCleanup/CorteseList/SectionA.htm#Facilities
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e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety hazard 
for people residing or working in the project area? 

                                                                                                                                            
 

The closest airport to the project site is Gillespie Field, located approximately 3.5 miles to the south. Therefore, the 
project is not located within two miles of an airport. No impact would occur. 
f) For a project within the vicinity of a private 

airstrip, would the project result in a safety hazard 
for people residing or working in the project area? 

    

There is no private airstrip in the project area. No impact would occur. 
g) Impair implementation of or physically interfere 

with an adopted emergency response plan or 
emergency evacuation plan? 

    

The project would provide emergency response access in compliance with the City of Santee standards. Additionally, as 
part of the City’s Development Review process, the project has been reviewed by the City’s Fire Marshal, Bruce Kerl, to 
ensure it does not impair any emergency response or evacuation plans. All conditions set forth by the Fire Department 
through the Fire Marshal have been incorporated into the project design.  These include requirements related to fire lanes, 
address numbers, sprinkler systems, knock box, fire alarm systems, fire extinguishers, exit pathways, lighting and 
occupant load signage.  In addition, the Fire Marshal and City Engineering Department are requiring, and the applicant 
has agreed to, repair and overlay Summit Avenue to a minimum of 24 feet to support the weight of fire apparatus and to 
meet the requirements of the Engineering Department.  Additionally, the project site is located within a WUI area and 
therefore the structures built would be constructed with non-combustible materials and other approved non-combustion 
construction techniques. Impacts would be less than significant. 
h) Expose people or structures to a significant risk of 

loss, injury or death involving wildland fires, 
including where wildlands are adjacent to 
urbanized areas or where residences are 
intermixed with wildlands? 

    

The project site is located in an area that has the potential to be affected by wildland fires. The City of Santee Fire 
Department requires that all new developments provide a 100 foot defensible space between structures and wildland 
areas. A dirt roadway, paved roadway and existing residential developments, rather than wildlands, occur adjacent to the 
eastern and southern portions of the project site, where the new building is proposed. The western and northern portions 
of the project site are located adjacent to undeveloped wildland areas. The existing building onsite, located in the 
northeast project site corner, would remain in its existing location and is not considered new construction. However, the 
project would add an onsite roadway to the north of the existing building, which would provide the maximum onsite 
buffer, in the event of a fire. To the west of the existing and proposed buildings, the parking lot would provide an 
approximately 250 foot buffer between structures and wildlands. Further, the project’s landscape plan would comply with 
the County’s Plant List for defensible space, due to the project being located within a WUI area.  
 
The project would comply with the City’s Fire Code requirements (Municipal Code, Title 15, Chapter 15.20) including 
the provision of adequate roadway width and vertical clearance to allow access by fire apparatus. Internal roadways and 
bridges would be designed and maintained to support the loads of fire apparatus. Compliance with the City’s Fire Code 
would reduce any potentially significant wildland fire impacts to a level below significant.    
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HYDROLOGY AND WATER QUALITY --  Would the project: 
a) Violate any water quality standards or waste 

discharge requirements? 
    

Construction activities associated with the proposed project such as demolition, clearing and grading, trenching, 
excavation, stockpiling of soils and materials, concrete pouring, painting, and asphalt surfacing would introduce sources 
of pollutants that could be captured in site runoff and thus result in the degradation of downstream surface and 
groundwater quality. Upon completion of construction, the project would include the following uses that could also 
contribute water quality pollutants to the environment: rooftops and hardscape, general use and trash storage areas, roads 
and driveways and landscaped areas. Anticipated pollutants for these uses include bacteria, nutrients, trash, debris, oil and 
grease, metals and sediment (Impact HYDRO-1). The project is required to comply with the requirements of the City of 
Santee BMP Design Manual, which is a design manual for compliance with local City of Santee Watershed Protection 
Ordinance and regional MS4 Permit (California Regional Water Quality Control Board San Diego Region Order No. R9-
2015-0100) requirements for storm water management. Implementation of mitigation measures HYDRO-MM-1 through 
HYDRO-MM-4 would prevent pollutants from entering surface water runoff and would ensure a violation in water 
quality standards does not occur.  
 
To ensure the project would not violate any water quality standards, a Storm Water Quality Management Plan (SWQMP) 
and Drainage Study were completed for the project. As determined in these reports, implementation of the following 
mitigation measures during construction and operation would ensure water quality standards are not violated. 
Additionally, the project is required to prepare a Stormwater Pollution Prevention Plan (SWPPP), which requires the 
implementation of Best Management Practices that minimize disturbance, protect slopes, reduce erosion and limit or 
prevent various pollutants from entering surface water runoff.  
 
HYDRO-MM-1:  Prior to and during project grading and construction, the construction contractor shall incorporate the 
appropriate construction BMPs, as identified in the Project Specific SWQMP and Drainage Study, to prevent water 
quality contamination, including: vegetation stabilization planting; hydraulic stabilization hydroseeding; bonded fiber 
matrix or stabilized fiber matrix; physical stabilization erosion control blanket; standard lot perimeter protection, silt 
fencing, gravel and sand bags; storm drain inlet protection; stabilized construction entrances, street sweeping and 
vacuuming; material delivery and storage; spill prevention and control; concrete waste management; solid waste 
management; sanitary waste management and hazardous waste management. During project construction, the 
construction contractor shall be responsible for ensure proper implementation and maintenance of construction BMPs 
required in the Project Specific SWQMP and Drainage Study.  
 
HYDRO-MM-2:   During project construction, the construction contractor shall ensure the following source control and 
site design BMPs are implemented, as identified in the Project Specific SWQMP and Drainage Study: storm drain 
stenciling or signage; protecting trash storage areas from rainfall, run-on, runoff and wind dispersal; maintaining natural 
drainage pathways and hydrologic features; conserving natural areas, soils and vegetation; minimizing impervious areas; 
impervious area dispersion; and landscaping with native or drought tolerant species. During project operation, the site 
owner shall be responsible for ensuring proper maintenance of the onsite source control and site design BMPs.  
 
HYDRO-MM-3:   Prior to discharging the project site, all runoff from the developed portions of the project site shall be 
intercepted by three onsite receiving biofiltration basin BMPs to be constructed as part of the project, as identified in the 
Project Specific SWQMP and Drainage Study. The construction contractor shall be responsible for the installation of the 
biofiltration basins, which include the following: BMP 1 is an infiltration basin located adjacent to Summit Avenue; BMP 
2 consists of two basins located in the proposed parking lot that are hydraulically connected to act as a single partial 
basin; and BMP 3 is an infiltration basin located adjacent to the south entrance of the project.  
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HYDRO-MM-4: Prior to issuance of a grading permit, the applicant shall prepare a Stormwater Pollution Prevention 
Plan (SWPPP) for review and approval by the City of Santee. The SWPPP shall be prepared by a Qualified SWPPP 
Developer (QSD). A Qualified SWPPP Practitioner (QSP) shall be hired to monitor and manage the SWPPP construction 
BMPs onsite during construction.  
 
All storm water quality requirements for the project would be met by implementation of mitigation measures HYDRO-
MM-1 through HYDRO-MM-4. Therefore, with required mitigation the project would result in less than significant 
impacts related to water quality violations.  
 
Sources: Priority Development Project Storm Water Quality Management Plan for Calvary Chapel (REC 2016); Drainage 
Study for Calvary Chapel (REC 2016)  

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)? 

    

The project does not propose the use of local groundwater supplies or the construction of groundwater wells. Water would 
be provided by the PDMWD. Therefore, the project would not substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge. 
c) Substantially alter the existing drainage pattern of 

the site or area, including through the alteration of 
the course of a stream or river, in a manner which 
would result in substantial erosion or siltation on- 
or off-site? 

    

There is an ephemeral drainage feature that runs north-to-south in the approximate center of the project site. The project 
has been designed to avoid all impacts to this drainage feature. The proposed project would involve the following ground 
disturbance activities that would alter existing runoff patterns within the project area and thus result in exposed soils 
being susceptible to erosion by wind or water: grading, clearing, trenching, excavation, stockpiling and balancing of soils 
and materials. These activities would have the potential to alter runoff drainage patterns during project construction which 
could result in onsite erosion and off‐site downstream siltation. However, as discussed above in Issue a, the project would 
comply with the project specific Drainage Study, SWQMP, SWPPP and would implement measures HYDRO-MM-1 
through HYDRO-MM-4 to ensure erosion or siltation does not occur on or offsite. Additionally, the project design would 
result in a net decrease of peak flow discharged from the project site by approximately 0.07 cfs than when compared to 
existing conditions. Therefore, impacts related to siltation and erosion would be less than significant. 
 
Sources: Priority Development Project Storm Water Quality Management Plan for Calvary Chapel (REC 2016); Drainage 
Study for Calvary Chapel (REC 2016) 
d) Substantially alter the existing drainage pattern of 

the site or area, including through the alteration of 
the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner which would result in flooding on- or off-
site? 
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The project would avoid all impacts to the onsite ephemeral drainage feature and therefore would not alter the course of a 
stream or river or substantially increase the rate or amount of surface runoff in a manner that would result in flooding. 
Additionally, the project design would result in a net decrease of peak flow discharged from the project site by 
approximately 0.07 cfs than when compared to existing conditions. Therefore, the project would result in less than 
significant impacts related to onsite or off-site flooding. 
 
Sources: Priority Development Project Storm Water Quality Management Plan for Calvary Chapel (REC 2016); Drainage 
Study for Calvary Chapel (REC 2016) 
e) Create or contribute runoff water which would 

exceed the capacity of existing or planned storm 
water drainage systems or provide substantial 
additional sources of polluted runoff? 

    

The project design would result in a net decrease of peak flow discharged from the project site by approximately 0.07 cfs 
than when compared to existing conditions. Prior to discharging the project site, all runoff from the developed portions of 
the project site would be intercepted by three onsite receiving biofiltration basins. All storm water quality requirements 
for the project would be met by the biofiltration basin treatment, in accordance with standards set forth by the Regional 
Water Quality Control Board and the County of San Diego’s BMP Design Manual. Therefore, the project would result in 
less than significant impacts related to contributing water which would exceed the capacity of existing and planned storm 
water drainage systems or providing additional sources of polluted runoff.   
 
Sources: Priority Development Project Storm Water Quality Management Plan for Calvary Chapel (REC 2016); Drainage 
Study for Calvary Chapel (REC 2016) 
f) Otherwise substantially degrade water quality?     

As discussed above, all storm water quality requirements for the project would be met by compliance with the project 
specific Drainage Plan, SWQMP, SWPPP and implementation of mitigation measures HYDRO-MM-1 through HYDRO-
MM-4. Implementation of these measures would ensure water quality during construction and operation is not degraded. 
Therefore, project impacts would be less than significant. 
 
Sources: Priority Development Project Storm Water Quality Management Plan for Calvary Chapel (REC 2016); Drainage 
Study for Calvary Chapel (REC 2016); Technical Memorandum SWMM Modeling for Hydromodification Compliance 
of: Calvary Chapel (REC 2016). 
g) Place housing within a 100-year flood hazard area 

as mapped on a federal Flood Hazard Boundary or 
Flood Insurance Rate Map or other flood hazard 
delineation map? 

    

The project site lies outside any FEMA 100-year floodplain zones and does not propose housing. Therefore, no impact 
would occur. 
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h) Place within a 100-year flood hazard area 
structures which would impede or redirect flood 
flows? 

    

The project site is not within a 100-year flood hazard area as mapped on the City of Santee General Plan’s Hydrology 
Map and lies outside any FEMA 100-year floodplain zones. Therefore, the project would not place structures in a flood 
hazard area. No impact would occur. 
 
Source: City of Santee General Plan Safety Element 
i) Expose people or structures to a significant risk of 

loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or dam? 

    

The project site is not located in a dam inundation area, as shown on the City of Santee General Plan Safety Element Dam 
Break Inundation Area Map. Therefore, the project would not expose people or structures to flooding as a result of a 
failure of a levee or dam. No impact would occur. 
 
Source: City of Santee General Plan Safety Element 
j) Expose people or structures to inundation by 

seiche, tsunami, or mudflow? 
    

The project is located approximately 18 miles away from the Pacific Ocean and is not subject to tsunami risks. 
Additionally, no water bodies are located near the project site; therefore, the site is not subject to seiches. The project 
would not be at risk for mudflow because the site is generally flat.  Impacts would be less than significant.   
LAND USE AND PLANNING -- Would the project: 
a) Physically divide an established community?     

The project includes the expansion of an existing church facility and would not result in the physical division of an 
established community.  No impact would occur. 
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? 

    

The proposed project is a Major Revision to an existing Conditional Use Permit (CUP 06-01) to allow for the expansion 
of an existing church facility and associated site improvements and as required by Section 17.04.060 of the City of Santee 
Municipal Code. The project would be consistent with the existing use of the site, a religious facility. Additionally, the 
project would be consistent with the R-1A land use designation and site zoning upon approval of the Major Revision to 
the CUP. The project includes the expansion of an existing facility and does not conflict with any land use plan, policy or 
regulation. The site is currently used as a religious facility and would continue to be used as a religious facility upon 
implementation of the project. Therefore, the proposed use is in accordance with the General Plan, Development Code 
and purpose of the site.  Impacts would be less than significant. 
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c) Conflict with any applicable habitat conservation 
plan or natural community conservation plan? 

    

The City’s Multiple Species Conservation Program Subarea Plan is in progress, so the Project will comply with USFWS 
Wildlife Agency consultation. The site is located within the boundaries of the Multiple Species Conservation Program 
and is outside any Pre-Approved Mitigation Areas (PAMAs) according to the County of San Diego: Multiple Species 
Conservation Programs map. The project site is located at the southern edge of the Biological Core and Linkage Area, but 
is not within a designated Habitat Linkage/Wildlife Corridor or Multiple Habitat Planning Area. Additionally, as 
described above, the project is preparing an HCP to meet the requirements of the USFWS. Therefore, the project would 
comply with the relevant habitat conservation plan and impacts would be less than significant.  
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? 

    

According to the City of Santee General Plan, areas within the City that contain valuable mineral resources are located 
along the floodplain of the San Diego River and on the hills, underlain by granite and located north of the existing 
development in Carlton Hills, south of Prospect Avenue between Mesa Road and Fanita Drive and the north end of 
Magnolia Avenue. The project site is located in an area that potentially contains valuable mineral resources. However, the 
site is currently developed with a church structure and has been previously graded in the areas that do not currently 
contain structures. Due to the fact that the site contains existing structures and has previously undergone earth-disturbing 
activities, it is not anticipated that any minerals on the site would be considered available for use. Impacts would be less 
than significant.  
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? 

    

The project site is located in an area that potentially contains valuable mineral resources. However, the site is currently 
developed with a church structure and the project would include the expansion of the existing facilities. Due to the fact 
that the site contains existing structures, it is not anticipated that any minerals on the site would be considered available 
for use. Impacts would be less than significant.  
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? 

    

Short-term noise impacts would be associated with onsite grading and construction activities. Construction-related short-
term noise levels would be higher than existing ambient noise levels in the project area, but would be temporary in nature 
and stop upon completion of construction. The closest residence to the property is located approximately 140 feet to the 
south of the project boundary. Heavy equipment staging areas may temporarily affect nearby residences. As shown in 
Figure 4, and required by mitigation measure Noi-MM-4, staging areas shall be located as far as practicable from the 
closest residences. 
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The nearby residences in the area may be temporarily affected by construction noise; however, all construction activities 
would be performed in accordance with the City of Santee’s Municipal Code Section 8.12.290, which would reduce 
potential adverse effects resulting from construction noise.  In accordance with Section 8.12.290 of the Santee Municipal 
Code, construction equipment may operate between the hours of 7 a.m. to 7 p.m. on Mondays through Saturdays. 
Operation of such equipment is prohibited on Sundays and designated holidays. Although construction noise would be 
intermittent and present only for a limited duration, activities requiring use of construction equipment could temporarily 
increase ambient noise levels in the vicinity (Impact NOI-1). The following standard noise control measures would be 
implemented during construction to mitigate potential impacts to a level below significance.  
 
NOI-MM-1: In conformance with Section 8.12.290 of the Muncipal Code (Noise Ordinance), construction work, 
including onsite equipment maintenance and repair, shall be limited to the hours of 7 a.m. to 7 p.m, Monday through 
Saturday. 
 
NOI-MM-2: Construction equipment, including vehicles, generator and compressors, shall be maintained in proper 
operating condition and will be equipped with manufacturers’ standard noise control devices or better (mufflers, 
acoustical lagging, and/or engine enclosures). 
 
NOI-MM-3: Electrical power shall be supplied from commercial power supply, wherever feasible, in order to avoid or 
minimize the use of engine-driven generators. 
 
NOI-MM-4: Prior to approval of the final grading plans, the plans shall demonstrate to the satisfaction of the City 
Engineer that the staging and heavy equipment repair areas have been located as far as practicable from the closest 
residences.  
 
Implementation of these mitigation measures would result in less than significant noise impacts during construction. 
 
For long-term operation, the expansion of the church facility is not expected to substantially increase onsite or offsite 
noise levels over existing conditions. As described in the Trip Generation Letter prepared for the project by LOS 
Engineering, the estimated trip generation for the project is a maximum of 539 Sunday daily trips. However, this is a 
conservative estimate because the proposed new building is being constructed to alleviate the overcrowded parking and 
sanctuary conditions that currently exist. The church expansion is intended to accommodate the existing church 
congregation and would not significantly increase the church operations. The church expansion would not result in a 
substantial increase in the noise the congregation makes, as the meeting space would be simply expanded to 
accommodate the existing congregation. Other noise generating activities, such as choir practice and outdoor play area 
use, would not be substantially different than existing conditions. Therefore, ambient noise conditions during operation of 
the project would not significantly differ from existing conditions. With the church expansion, certain church activities 
that previously needed to be held outdoors could now be moved into the new building due to an increase in indoor space. 
Therefore, the church expansion may help reduce noise over existing conditions. The church expansion does not include 
any outdoor facilities with amplification equipment and no new outdoor events would be held by the church, when 
compared to existing conditions. Church services would continue to be held within the existing and proposed buildings, 
traffic would not be expected to increase substantially over existing conditions, and the only new proposed outdoor use 
would be the proposed prayer garden, which would provide an outdoor space for church members to quietly pray, 
meditate or meet with one another to discuss theology. Therefore, the project would not be expected to expose people to 
noise levels in excess of established standards. Impacts would be less than significant.   
 
Source: City of Santee General Plan, Noise Element; City of Santee Municipal Code – Chapter 8.12 “Noise Abatement 
and Control”; Trip Generation Analysis for Calvary Chapel Expansion (LOS Engineering, Inc. 2016) 
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b) Exposure of persons to or generation of excessive 
groundborne vibration or groundborne noise 
levels?  

    

Project construction activities, such as the use of high power or vibratory tools, compactors and tracked equipment, have 
the potential to generate substantial vibration in the immediate vicinity of the site. However, in general, these construction 
tools only generate substantial vibration in the immediate vicinity of 25 feet of the equipment. As the distance from the 
center of construction activities to adjacent receivers would be greater than 25 feet, these construction activities would not 
generate substantial vibration that would be perceptible to receivers. The closest sensitive receptor to the project site 
boundary, a residence, is located approximately 140 feet to the south. Therefore, any vibration potentially generated by 
construction activities is not anticipated to be perceptible to nearby receivers. Impacts would be less than significant. 

Source: California Department of Transportation 2013 

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

    

The project would not introduce a new land use, or significantly increase the intensity of the allowed land use. Post-
construction noise levels and traffic would increase marginally. Expansion of the church would not substantially 
permanently increase the ambient noise levels in the project vicinity over the existing levels. The site use would remain 
under the same use as existing conditions and the majority of activities at the site would be held indoors. Therefore, 
impacts would be less than significant.  
d) A substantial temporary or periodic increase in 

ambient noise levels in the project vicinity above 
levels existing without the project? 

    

The project includes the expansion of an existing facility and is not anticipated to expose people to a substantial 
temporary or periodic increase in ambient noise levels over existing conditions. The site use would remain under the same 
use as existing conditions and the majority of activities at the site would be held indoors. Construction noise would result 
during grading and construction activities, but would be temporary in nature. Additionally, all construction would be 
required to comply with the City of Santee’s Municipal Code Section 8.12.290, which would reduce potential adverse 
effects resulting from construction noise, and mitigation measures NOI-MM-1 through NOI-MM-4. Therefore, impacts 
would be less than significant with mitigation incorporated.  
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? 

    

According to the Airport Land Use Commission of San Diego County’s Gillespie Field Land Use Compatibility Maps, 
the project parcel does not lie within an airport land use plan and therefore would not expose people residing or working 
in the project area to excessive noise levels. No impact would occur.  
 
Source: Gillespie Field ALUCP 
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f) For a project within the vicinity of a private 
airstrip, would the project expose people residing 
or working in the project area to excessive noise 
levels? 

    

The project site is not located in close proximity to a private or public airport. The closest airport to the project site is 
Gillespie Field, located approximately 3 miles to the south of the site. Therefore, the project would not expose people to 
excessive noise from a public or private airport. No impact would occur.  

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 road or other infrastructure)? 

    

The project does not include the construction of any new homes and includes the expansion of an existing facility, which 
is already served by established roads and other infrastructures. The church expansion is proposed to alleviate 
overcrowded parking and sanctuary conditions at the existing church and is unlikely to cause significant growth as no 
new homes or businesses are proposed.  Therefore, implementation of the project would not directly or indirectly induce 
substantial population growth in the area. No impact would occur.  
b) Displace substantial numbers of existing housing, 

necessitating the construction of replacement 
housing elsewhere? 

    

The project includes the expansion of an existing facility and would not displace any housing. No impact would occur.  
c) Displace substantial numbers of people, 

necessitating the construction of replacement 
housing elsewhere? 

    

The project includes the expansion of an existing facility and would not displace any people or require the construction of 
replacement housing. No impact would occur.  
PUBLIC SERVICES -- Would the project: 
a) 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: 
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Fire protection?     

The proposed project plans were reviewed by Santee Fire Marshal Bruce Kerl as part of the Major Revision to CUP 
process for the project, and conditions were set forth by the Fire Department for project approval.  All conditions will be 
incorporated into the project design, thereby reducing any potential impacts to a less than significant level.  The Fire 
Marshal requirements are related to fire lanes, address numbers, sprinkler systems, knock box, fire alarm systems, fire 
extinguishers, exit pathways and lighting and occupant load signage. Additionally, the project site is located within a 
Wildland Urban Interface (WUI) area and therefore the new structures would be constructed with non-combustible 
materials and other approved non-combustion construction techniques.  Service levels for the project would be adequate 
and no additional facilities would be required. Compliance with the Fire Department review will result in less than 
significant impacts related to the provision of fire protection services.    
Police protection?     

Police protection for the project site is provided by the San Diego County Sheriff’s Department under a contractual 
agreement with the City. The Sheriff’s station is located 8811 Cuyamaca Street, approximately 2.7 miles to the south of 
the project site. The need to construct new police facilities are evaluated as part of yearly contractual agreements between 
the City of Santee and the San Diego County Sheriff’s Department. The proposed project would accommodate the 
existing church congregation and existing police protection is adequate to serve the site. As a result, the project would not 
result in the need to construct new police facilities and impacts would be less than significant.   
Schools?     

The project includes the expansion of an existing church facility and would not result in the addition of any school aged 
children that would require school facilities. Therefore, the project would not necessitate the construction of new or 
physically altered school facilities. No impact would occur.  
Parks?     

The project includes the expansion of an existing church facility and would not result in the addition of any residents that 
require the use of park facilities. Additionally, the project includes the construction of a playground area onsite for visitor 
use. Therefore, the project would not necessitate the construction of new or physically altered offsite park facilities. No 
impact would occur.  
Other public facilities?     

The project is an expansion of an existing church facility and would not create the need for new public facilities. No 
impact would occur.   
RECREATION -- Would the project: 
a) 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? 

    

The project would expand an existing church facility and does not include any residential components that would increase 
the use of existing parks or recreational facilities in a manner that would cause the substantial physical deterioration of 
any recreational facilities. Additionally, the project includes the construction of a playground area onsite for visitor use. 
No impact would occur.  
b) Does the project include recreational facilities or 

require the construction or expansion of 
recreational facilities which have an adverse 
physical effect on the environment? 
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The project would expand an existing church facility, for which the environmental impacts are evaluated within this 
Initial Study. The project does not require the construction or expansion of any offsite recreational facilities. No impact 
would occur. 
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? 

    

As part of the environmental review for the project, the City of Santee requested that a trip generation analysis be 
performed to determine if a Traffic Impact Study would be required for the project. LOS Engineering conducted a Trip 
Generation Analysis for the project, which determined the Sunday trip generation for the new building is calculated at 83 
weekday daily trips, 5 weekday AM peak hour trips and 6 weekday PM peak hour trips. The Sunday trip generation of the 
new building is calculated at 333 Sunday daily trips, 17 Sunday AM peak hour trips, and 26 Sunday PM peak hour trips. 
When combined, the existing site conditions plus proposed church expansion is calculated to generate 135 weekday daily 
trips, 7 weekday AM peak hour trips, and 10 weekday PM peak hour trips. The Sunday trip generation under the existing 
plus proposed scenario is calculated at 539 Sunday daily trips, 27 Sunday AM peak hour trips, and 44 Sunday PM peak 
hour trips. The forecasted trip generation for the project under the existing plus new building scenario is conservative 
because the project is proposed to alleviate the existing overcrowding conditions that occur during Sunday services in the 
existing building, rather than to accommodate a projected increase in church congregation.  

 
As stated in the Trip Generation Letter for the Project, and based on SANTEC/ITC guidelines, a Traffic Impact Study 
with detailed roadway capacity analysis and queuing would not be required for the project because the project’s trip 
generation is calculated at less than 1,000 ADT and less than 100 peak hour trips. Therefore, based on the results of the 
Trip Generation Letter, the project would not substantially increase traffic in the area over existing conditions and would 
therefore not conflict with any applicable plans, ordinances or policies, including those for alternative transportation. 
Impacts would be less than significant.  
 
Additionally, the project would submit City Development Impact Fees at rates in effect at the time of project approval and 
deemed appropriate for the project by the City. City Development Impact Fees are collected for all City projects and are 
used to fund transportation improvements either required directly by project implementation or as they become necessary, 
including crosswalks, traffic signal upgrades and road maintenance.  The proposed project would not directly necessitate 
any traffic improvements and therefore development impacts fees would be used to fund possible future improvements 
required by cumulative use of existing roadways.  
 
The proposed project would provide 117 parking spaces onsite, while 90 total spaces are required. The City of Santee 
Zoning Ordinance states that churches and other places of assembly are required to provide one parking space for each 
four fixed seats within the main auditorium or one parking space for each thirty-five square feet of seating area within the 
main auditorium. The new building proposed by the project would provide a 3,152 square foot seating area, which would 
require 90 parking spaces. The existing building would be used as an accessory space to the new, main auditorium for 
things such as Sunday school classes and gatherings after service, and would not require additional parking spaces. In 
addition, the City of Santee Zoning Ordinance allows for shared parking when services are going on. Therefore, the 
proposed project would provide adequate parking facilities onsite and is expected to alleviate the existing overcrowded 
parking conditions on-site, which result in over flow parking along Summit Avenue.  
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The proposed project would not substantially increase traffic in the area, would contribute an appropriate amount to City 
fees and would not adversely affect the effectiveness or performance of the circulation system.  Impacts would be less 
than significant. 
 
Source: Trip Generation Analysis for Calvary Chapel Expansion (LOS Engineering, Inc. 2016) 
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? 

    

The proposed project is an expansion of a church facility and would result in a marginal increase in daily vehicle trips, as 
described above. Although the project would increase traffic in the area over existing conditions, impacts would be less 
than significant and the project would be required to pay Development Impact Fees.  Therefore, the project would result 
in less than significant impacts related to conflicts with applicable congestions management plans.   
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? 

 

    

Implementation of the project would not result in a change in any air traffic patterns because the project site is not located 
in the vicinity of any airports. No impact would occur. 
d) Substantially increase hazards due to a design 

feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm 
equipment)? 

    

The project would not include any design features that would substantially increase traffic hazards. As part of the project, 
two, one-way, bridges would be constructed onsite to assist with internal traffic control and prevent any transportation 
hazards. Impacts would be less than significant. 
e) Result in inadequate emergency access?     

The project would provide adequate access for emergency vehicles and service personnel. As part of the Major Revision 
to CUP process, the Santee Fire Department has reviewed and approved the project plans to ensure adequate emergency 
access is provided. Compliance with the Fire Department review will result in less than significant impacts related to 
adequate emergency access.   
f) Conflict with adopted policies, plans, or programs 

regarding public transit, bicycle, or pedestrian 
facilities, or otherwise decrease the performance or 
safety of such facilities? 

    

The proposed project would expand an existing religious facility and would not change the existing site use or any other 
major features that would result in a conflict with adopted policies, plans or programs regarding alternative transportation. 
Impacts would be less than significant.  
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TRIBAL CULTURAL RESOURCES -- Would the project: 
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), or 

ii) A resource determined by the lead agency, in its 
discretion and supported by substantial evidence, to be 
significant pursuant to criteria set form 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 
resource to a California Native American tribe.  

    

According to the City of Santee General Plan Conservation Element, the project site is located in an area with a moderate 
potential for eligible archaeological sites. Therefore, the potential exists for archaeological resources to be uncovered 
during grading and construction activities onsite, including tribal cultural resources. As a result, impacts would be 
potentially significant (Impact CUL-1).  On July 15, 2016, in accordance with Public Resources Code Section 
21080.3.1(b), the Barona Band of Mission Indians, which is traditionally and culturally affiliated with the geographic area 
within the City of Santee’s jurisdiction, requested formal notice of and information on proposed projects within the City 
of Santee. On November 1, 2016, in compliance with California Public Resources Code Section 21080.3.1, the City of 
Santee, as Lead Agency, sent a letter to the Tribal Attorney for the Barona Band of Mission Indians notifying the tribe of 
the proposed project. A response to the AB 52 consultation notice was received on November 7, 2016, requesting the 
inclusion of an archaeological and Native American monitor during earth-disturbing activities including a walk-over 
transect to identify any cultural artifacts, surface scatter, midden, etc. The requested monitoring by the tribe has been 
included in CUL-MM-1. Impacts would be less than significant with the incorporation of mitigation measure CUL-MM-
1.  
 

UTILITIES AND SERVICE SYSTEMS -- Would the project: 
a) Exceed wastewater treatment requirements of the 

applicable Regional Water Quality Control Board? 
    

Wastewater treatment is currently provided to the site and would continue to be provided by the PDMWD.  The PDMWD 
adheres to the wastewater treatment requirements of the San Diego Regional Water Quality Control Board. Therefore, no 
impact would occur.  
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? 
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As part of the environmental review for this project, the PDMWD reviewed the project and has indicated that sufficient 
water and wastewater facilities exist to serve the church expansion. The project consists of the expansion of an existing 
facility to accommodate the existing church congregation.  The existing building and site is currently served by existing 
utilities and utility infrastructure.  The project is not proposing residential uses and no uses are proposed which would 
result in a significant increase in water demand.  The proposed project includes landscaping throughout the development 
area, including trees and shrubs to screen the parking lot area.  Plants selected for the proposed project are classified as 
low water use plants which comply with the State of California and City of Santee drought tolerant requirements.  
Additionally, all landscaping onsite would adhere to the California Model Efficient Landscape Ordinance, the San Diego 
County approved plant list for use within WUI areas and the City of Santee landscape requirements.  Therefore, the 
project would not require or result in the construction of new, or expansion of existing, water or wastewater treatment 
facilities. Impacts would be less than significant.  
 
Source: PDMWD 2015 
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? 

    

The project would require the construction of new onsite storm water drainage facilities, specifically three bioretention 
basins, riprap and drainage outlets. The environmental effects of constructing this storm water drainage facility have been 
evaluated within this Initial Study checklist and are included within the project development footprint. As discussed in 
this checklist, all environmental impacts are anticipated to be less than significant upon implementation of mitigation. 
Additionally, no offsite storm water drainage facilities would be constructed or expanded. Therefore, the project would 
result in a less than significant impact.  
d) Have sufficient water supplies available to serve 

the project from existing entitlements and 
resources, or are new or expanded entitlements 
needed?  In making this determination, the Lead 
Agency shall consider whether the project is 
subject to the water supply assessment 
requirements of Water Code Section 10910, et. seq. 
(SB 610), and the requirements of Government 
Code Section 664737 (SB 221). 

    

The proposed project is an expansion of an existing church facility and does not require a Water Supply Assessment or 
Water Supply Verification pursuant to the California Water Code, Senate Bill 610 or Senate Bill 221. Additionally, water 
demand under the proposed project is not expected to increase substantially as the church expansion is intended to 
accommodate the existing church congregation, and alleviate the existing overcrowded facility. Further, the project has 
been designed to require the use of water efficient fixtures, including ultra-low flush toilets, new faucets with a maximum 
of 2.2 gallons per minute flow and new showerheads with a maximum 2.5 gallon per minute flow. As part of the 
environmental review for this project, the PDMWD reviewed the project and has indicated that sufficient water supplies 
exist to serve the church expansion. Therefore, the project would not substantially deplete water supplies and no new 
entitlements or resources would be required.  Impacts would be less than significant.  
 
Source: PDMWD 2015 
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e) Result in a determination by the wastewater 
treatment provider which serves or may serve the 
project that it has adequate capacity to serve the 
project's projected demand in addition to the 
provider's existing commitments? 

    

As part of the environmental review for this project, the PDMWD reviewed the project and has indicated that adequate 
wastewater treatment capacity exists to serve the church expansion. Therefore, impacts would be less than significant.  
 
Source: PDMWD 2015 
f) Be served by a landfill with sufficient permitted 

capacity to accommodate the project's solid waste 
disposal needs? 

    

Construction of the project has the potential to result in the generation of substantial solid waste. However, construction 
of the project would comply with City of Santee Municipal Code Section 13.38.060, Diversion Requirements, which 
requires a minimum of 50 percent by weight of construction and demolition debris to be diverted from landfills by using 
recycling, reuse and diversion programs. The project is an expansion of an existing facility, intended to accommodate the 
existing congregation, and would result in a marginal increase in solid waste from operation, over existing conditions. 
The County of San Diego’s Countywide Five-Year Review Report of the Countywide Integrated Waste Management 
Plan (2012), indicates the project operations would be served by a landfill with sufficient permitted capacity. Specifically, 
the Sycamore Sanitary Landfill is estimated to have remaining capacity through the year 2042.Compliance with the City’s 
municipal code would ensure the project results in a less than significant impact related to construction solid waste 
disposal needs. Operational and construction impacts would be less than significant.  
 
Source: County of San Diego Countywide Five-Year Review Report of the Countywide Integrated Waste Management 
Plan, September 2012. Santee Municipal Code.  
g) Comply with federal, state, and local statutes and 

regulations related to solid waste? 
    

The project would comply with all federal, state and local statues related to solid waste. Impacts would be less than 
significant. 
 
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, 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? 
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The project would not result in any impacts to or eliminate important examples of major periods of California history or 
prehistory. Implementation of the project would not cause any fish or wildlife species to drop below self-sustaining 
levels. The project would result in direct impacts to 1.16 acres of diegan coastal sage scrub and 0.24 acre of non-native 
grassland, which has the potential to impact sensitive species (Impact BIO-1). Additionally, further development of the 
project site could promote human intrusion, introduce exotic and invasive species and increase noise and light levels 
adjacent to coastal California gnatcatcher habitat. Because the coastal California gnatcatcher is a Federally Threatened 
species, these indirect impacts are potentially significant. Another potential indirect impact that could result from 
development of the project is interference with nesting birds protected by the Migratory Bird Treaty Act and Fish and 
Game Code. Therefore, indirect impacts are potentially significant (Impact BIO-2). As discussed earlier under Biological 
Resources, all direct and indirect impacts associated with biological resources shall be mitigated through implementation 
of biological mitigation measures BIO-MM-1 through BIO-MM-6.  Therefore, impacts would be less than significant 
with mitigation.  
b) Does the project have the potential to achieve 

short-term environmental goals to the 
disadvantage of long-term environmental goals? 

    

The project would not achieve short-term environmental goals to the disadvantage of long-term environmental goals 
because no significant and unavoidable environmental impacts would occur from implementation of the project. As 
discussed above, the proposed project’s potential direct and indirect impacts to Biological Resources, Cultural Resources, 
Geology, Hydrology and Water Quality and Noise would be reduced to a level below significance through the 
implementation of mitigation measures BIO-MM-1 through BIO-MM-6, CUL-MM-1, CUL-MM-2, GEO-MM-1, 
HYDRO-MM-1 through HYDRO-MM-4 and NOI-MM-1 through NOI-MM-4. Additionally, the proposed project was 
determined to result in less than significant impacts related to Aesthetics, Agriculture/Forestry Resources, Air Quality, 
Greenhouse Gas Emissions, Hazards & Hazardous Materials, Land Use/Planning, Mineral Resources, 
Population/Housing, Public Services, Recreation, Transportation/Traffic and Utilities/Service Systems. All potentially 
significant impacts related to the proposed project would be mitigated with the identified measures and would not occur at 
the expense of long-term environmental goals. Therefore, impacts would be less than significant with the incorporation of 
mitigation. 
c) 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 project, and 
the effects of probable future projects.) 

    

The City of Santee maintains a list of past, present and probable future development projects to be considered in a 
cumulative analysis. The City’s list identifies 47 cumulative projects, including residential, commercial and industrial 
developments. Cumulative projects closest to the project site include the Cutri Project, located approximately 1,000 feet 
to the northeast of  the project site and Santee View Estates, located approximately 3,000 feet from the project site. 

Although the Cutri project and Calvary Chapel Santee project would both use Summit Avenue to access their project sites 
during construction, all construction staging areas and operations would be limited to onsite locations, preventing any 
additional impacts to surrounding roadways. Further, the Santee View Estates project would not utilize Summit Avenue 
during construction or operational activities. Cumulative air quality impacts could occur from a combination of the 
project’s emissions with the emissions of other reasonably foreseeable projects and/or regional emissions. However, as 
shown in Table 1 and 2 above, construction and operation of the project would result in an increase in PM10, NOx and CO 
but not to a level above the APCD’s “trigger levels”.  
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Therefore, the project would not result in a cumulatively considerable net increase of any criteria pollutant for which the 
project region is in non-attainment under applicable federal or state ambient air quality standards. Further, all cumulative 
project construction activities would be performed in accordance with the City of Santee’s Municipal Code Section 
8.12.290, which would reduce potential adverse effects resulting from construction noise. 
 
Given the small scale of the project and its associated impacts, the church expansion is not anticipated to result in any 
significant cumulative impacts. Cumulative projects within the region, such as those identified in the City’s list, would 
have the potential to result in impacts to environmental resources. However, cumulative projects would be required to 
demonstrate compliance with CEQA and/or NEPA prior to project approval and are therefore, not expected to result in 
significant cumulative impacts. Although cumulative projects may be under construction at the same time as the project, 
as discussed above, the proposed project’s potential direct and indirect impacts to Biological Resources, Cultural 
Resources, Geology, Hydrology and Water Quality and Noise would be reduced to a level below significance through the 
implementation of mitigation measures BIO-MM-1 through BIO-MM-6, CUL-MM-1, CUL-MM-2, GEO-MM-1, 
HYDRO-MM-1 through HYDRO-MM-4 and NOI-MM-1 through NOI-MM-4. Additionally, the proposed project was 
determined to result in less than significant impacts related to Aesthetics, Agriculture/Forestry Resources, Air Quality, 
Greenhouse Gas Emissions, Hazards & Hazardous Materials, Land Use/Planning, Mineral Resources, 
Population/Housing, Public Services, Recreation, Transportation/Traffic and Utilities/Service Systems.  

As described above, the proposed project is not anticipated to result in any significant impacts and any potentially 
significant impacts would be reduced to a level below significance through implementation of mitigation measures or 
compliance with existing regulations. Therefore, the proposed project, in combination with cumulative projects, would 
not have the potential to result in a cumulatively considerable environmental impact. 
d) Does the project have environmental effects which 

will cause substantial adverse effects on human 
beings, either directly or indirectly? 

 

    

As described above, the proposed project would not result in any significant and unmitigable impacts that would result in 
an adverse effect on human beings, either directly or indirectly.  Impacts would be less than significant.  
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Appendix A 

Air Quality and Greenhouse Gas Calculations 



Santee Calvary Chapel AQ&GHG Results Tables 
 
 

Table 1 
MAXIMUM DAILY CONSTRUCTION EMISSIONS 

 

Phase Pollutant Emissions (pounds per day) 
ROG NOX CO SOX PM10 PM2.5 

Bridge Construction 3 29 19 <0.5 2 2 
Grading 3 36 20 <0.5 2 1 
Concrete Work 2 20 14 <0.5 1 1 
Underground Utilities 1 8 5 <0.5 1 1 
Paving 2 17 13 <0.5 1 1 
Building Construction 3 27 20 <0.5 2 2 
Architectural Coatings 14 2 2 <0.5 <0.5 <0.5 
Maximum Daily Emissions 14 44 33 <0.5 3 3 
Thresholds 75 250 550 250 100 55 
Significant Impact? No No No No No No 
Source: CalEEMod (output data is provided in Appendix A) 
Notes: Includes standard fugitive dust reduction measures. Maximum daily ROG emissions occur during the Architectural 
Coatings phase. All other maximums occur when the Concrete Work, Underground Utilities, and Paving phases overlap. 

 
Table 2 

OPERATION DAILY MAXIMUM EMISSIONS – PROPOSED PROJECT 
 

Emission Source Pollutant Emissions (pounds/day) 
ROG NOX CO SOX PM10 PM2.5 

Area 1 <0.5 <0.5 <0.5 <0.5 <0.5 
Energy <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Mobile  2 3 16 <0.5 2 <0.5 

TOTAL 3 3 16 <0.5 2 <0.5 
Thresholds 75 250 550 250 100 55 
Significant Impact? No No No No No No 
Source: CalEEMod (output data is provided in Appendix A) 

 
Table 3 

ESTIMATED CONSTRUCTION  
GREENHOUSE GAS EMISSIONS 

 

Year Emissions  
(MT CO2e) 

Bridge Construction 39 
Grading 43 
Concrete Work 53 
Underground Utilities 10 
Paving 28 
Building Construction 88 
Architectural Coatings 3 

TOTAL1 264 
Amortized Construction 13 



Emissions2 
Source:  CalEEMod (output data is provided in Appendix A) 
1 The total presented is the sum of the unrounded values. 
2 Construction emissions are amortized over 20 years in accordance with City of 

San Diego guidance. 
 

Table 4 
PROJECT OPERATIONAL  

GREENHOUSE GAS EMISSIONS 
 

Emission Sources CO2e (MT/year) 
Area Sources <1 
Energy Sources 41 
Vehicular (Mobile) Sources 153 
Solid Waste Sources 389 
Water Sources 3 

Operational Subtotal 586 
Amortized Construction 13 

TOTAL OPERATIONAL 
EMISSIONS 599 

Screening Threshold 900 
Significant Impact? No 

Source: CalEEMod output data is provided in Appendix A 
 



San Diego County, Annual

Calvary Church Expansion

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Place of Worship 190.00 Seat 2.84 9,263.00 0

Parking Lot 117.00 Space 0.91 39,500.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

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

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2017Operational Year

CO2 Intensity 
(lb/MWhr)

720.49 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - 

Land Use - Church SF from Project Description; parking lot SF from REC Consultants, Inc.; Total site acreage estimated at 3.75 acres from Google Earth - the 
parking lot acreage was subtracted from this number and the remainder used for the church lot acreage

Construction Phase - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Off-road Equipment - 

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Off-road Equipment - 

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba); off-highway trucks represent one water truck and one dump truck

Off-road Equipment - 

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Grading - 

Vehicle Trips - Trip rates from Trip Generation Analysis (REC Consultants, Inc. 2016), assuming 539 Sunday trips and 135 weekday trips

Construction Off-road Equipment Mitigation - 

Energy Mitigation - 

Water Mitigation - 

Waste Mitigation - 

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 2 of 34



Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 230.00 40.00

tblConstructionPhase NumDays 230.00 65.00

tblConstructionPhase NumDays 8.00 22.00

tblConstructionPhase NumDays 18.00 30.00

tblConstructionPhase PhaseEndDate 5/19/2017 4/7/2017

tblConstructionPhase PhaseEndDate 5/19/2017 4/7/2017

tblConstructionPhase PhaseStartDate 4/8/2017 2/25/2017

tblConstructionPhase PhaseStartDate 4/8/2017 2/25/2017

tblLandUse LandUseSquareFeet 9,595.96 9,263.00

tblLandUse LandUseSquareFeet 46,800.00 39,500.00

tblLandUse LotAcreage 0.22 2.84

tblLandUse LotAcreage 1.05 0.91

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblProjectCharacteristics OperationalYear 2014 2017

tblTripsAndVMT VendorTripNumber 8.00 0.00

tblVehicleTrips ST_TR 0.90 0.71

tblVehicleTrips SU_TR 1.85 2.83

tblVehicleTrips WD_TR 0.61 0.71

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 3 of 34



2.0 Emissions Summary

2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0382 0.3146 0.2131 3.2000e-
004

1.7600e-
003

0.0217 0.0234 4.7000e-
004

0.0204 0.0208 0.0000 28.2810 28.2810 6.6900e-
003

0.0000 28.4215

2017 0.3604 2.1691 1.5237 2.6200e-
003

0.0310 0.1264 0.1574 6.3800e-
003

0.1187 0.1251 0.0000 233.9966 233.9966 0.0551 0.0000 235.1542

Total 0.3986 2.4837 1.7367 2.9400e-
003

0.0328 0.1480 0.1808 6.8500e-
003

0.1390 0.1459 0.0000 262.2776 262.2776 0.0618 0.0000 263.5758

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.0382 0.3146 0.2131 3.2000e-
004

1.7600e-
003

0.0217 0.0234 4.7000e-
004

0.0204 0.0208 0.0000 28.2810 28.2810 6.6900e-
003

0.0000 28.4215

2017 0.3604 2.1691 1.5236 2.6200e-
003

0.0246 0.1264 0.1509 5.6900e-
003

0.1187 0.1244 0.0000 233.9963 233.9963 0.0551 0.0000 235.1540

Total 0.3986 2.4836 1.7367 2.9400e-
003

0.0263 0.1480 0.1744 6.1600e-
003

0.1390 0.1452 0.0000 262.2773 262.2773 0.0618 0.0000 263.5755

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.2028 3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Energy 5.9000e-
004

5.3500e-
003

4.5000e-
003

3.0000e-
005

4.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

0.0000 44.4328 44.4328 1.6700e-
003

4.3000e-
004

44.6006

Mobile 0.1098 0.2119 1.0085 2.0000e-
003

0.1354 2.5900e-
003

0.1380 0.0362 2.3800e-
003

0.0386 0.0000 153.0514 153.0514 6.6300e-
003

0.0000 153.1906

Waste 0.0000 0.0000 0.0000 0.0000 347.1146 0.0000 347.1146 20.5139 0.0000 777.9061

Water 0.0000 0.0000 0.0000 0.0000 0.0953 2.9828 3.0780 9.9000e-
003

2.6000e-
004

3.3653

Total 0.3132 0.2173 1.0159 2.0300e-
003

0.1354 3.0100e-
003

0.1384 0.0362 2.8000e-
003

0.0390 347.2098 200.4725 547.6824 20.5321 6.9000e-
004

979.0684

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 19.60 0.00 3.55 10.07 0.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.2028 3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Energy 4.8000e-
004

4.4100e-
003

3.7000e-
003

3.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 41.3396 41.3396 1.5600e-
003

3.9000e-
004

41.4940

Mobile 0.1098 0.2119 1.0085 2.0000e-
003

0.1354 2.5900e-
003

0.1380 0.0362 2.3800e-
003

0.0386 0.0000 153.0514 153.0514 6.6300e-
003

0.0000 153.1906

Waste 0.0000 0.0000 0.0000 0.0000 173.5573 0.0000 173.5573 10.2569 0.0000 388.9530

Water 0.0000 0.0000 0.0000 0.0000 0.0762 2.3507 2.4269 7.9200e-
003

2.0000e-
004

2.6567

Total 0.3131 0.2164 1.0151 2.0300e-
003

0.1354 2.9300e-
003

0.1383 0.0362 2.7200e-
003

0.0389 173.6335 196.7473 370.3807 10.2731 5.9000e-
004

586.3001

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.04 0.43 0.08 0.00 0.00 2.66 0.06 0.00 2.86 0.21 49.99 1.86 32.37 49.97 14.49 40.12

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 6 of 34



Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Bridge Construction Building Construction 12/1/2016 1/11/2017 5 30

2 Grading Grading 1/12/2017 2/10/2017 5 22

3 Concrete Work Building Construction 2/11/2017 4/7/2017 5 40

4 Underground Utilities Trenching 2/25/2017 4/7/2017 5 30

5 Paving Paving 2/25/2017 4/7/2017 5 30

6 Building Construction Building Construction 4/8/2017 7/7/2017 5 65

7 Architectural Coating Architectural Coating 7/8/2017 8/2/2017 5 18

OffRoad Equipment

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

Bridge Construction Cranes 1 7.00 226 0.29

Bridge Construction Forklifts 3 8.00 89 0.20

Bridge Construction Generator Sets 1 8.00 84 0.74

Bridge Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Bridge Construction Welders 1 8.00 46 0.45

Grading Excavators 0 8.00 162 0.38

Grading Graders 0 8.00 174 0.41

Grading Off-Highway Trucks 2 8.00 400 0.38

Grading Rubber Tired Dozers 0 8.00 255 0.40

Grading Scrapers 1 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 15,672; Non-Residential Outdoor: 5,224 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 22

Acres of Paving: 0

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 7 of 34



Concrete Work Cranes 0 7.00 226 0.29

Concrete Work Forklifts 0 8.00 89 0.20

Concrete Work Generator Sets 0 8.00 84 0.74

Concrete Work Off-Highway Trucks 1 8.00 400 0.38

Concrete Work Pumps 2 8.00 84 0.74

Concrete Work Tractors/Loaders/Backhoes 0 7.00 97 0.37

Concrete Work Welders 0 8.00 46 0.45

Underground Utilities Tractors/Loaders/Backhoes 1 8.00 97 0.37

Underground Utilities Trenchers 1 8.00 80 0.50

Paving Cement and Mortar Mixers 2 6.00 9 0.56

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 6.00 130 0.36

Paving Rollers 2 6.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 8 of 34



3.2 Bridge Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0375 0.3136 0.2036 2.9000e-
004

0.0216 0.0216 0.0203 0.0203 0.0000 26.6369 26.6369 6.6100e-
003

0.0000 26.7756

Total 0.0375 0.3136 0.2036 2.9000e-
004

0.0216 0.0216 0.0203 0.0203 0.0000 26.6369 26.6369 6.6100e-
003

0.0000 26.7756

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Bridge Construction 9 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Concrete Work 3 20.00 8.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Underground Utilities 2 5.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 20.00 8.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 9 of 34



3.2 Bridge Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 7.5000e-
004

1.0000e-
003

9.5000e-
003

2.0000e-
005

1.7600e-
003

1.0000e-
005

1.7800e-
003

4.7000e-
004

1.0000e-
005

4.8000e-
004

0.0000 1.6441 1.6441 9.0000e-
005

0.0000 1.6459

Total 7.5000e-
004

1.0000e-
003

9.5000e-
003

2.0000e-
005

1.7600e-
003

1.0000e-
005

1.7800e-
003

4.7000e-
004

1.0000e-
005

4.8000e-
004

0.0000 1.6441 1.6441 9.0000e-
005

0.0000 1.6459

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0375 0.3136 0.2036 2.9000e-
004

0.0216 0.0216 0.0203 0.0203 0.0000 26.6369 26.6369 6.6100e-
003

0.0000 26.7756

Total 0.0375 0.3136 0.2036 2.9000e-
004

0.0216 0.0216 0.0203 0.0203 0.0000 26.6369 26.6369 6.6100e-
003

0.0000 26.7756

Mitigated Construction On-Site
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3.2 Bridge Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 7.5000e-
004

1.0000e-
003

9.5000e-
003

2.0000e-
005

1.7600e-
003

1.0000e-
005

1.7800e-
003

4.7000e-
004

1.0000e-
005

4.8000e-
004

0.0000 1.6441 1.6441 9.0000e-
005

0.0000 1.6459

Total 7.5000e-
004

1.0000e-
003

9.5000e-
003

2.0000e-
005

1.7600e-
003

1.0000e-
005

1.7800e-
003

4.7000e-
004

1.0000e-
005

4.8000e-
004

0.0000 1.6441 1.6441 9.0000e-
005

0.0000 1.6459

Mitigated Construction Off-Site

3.2 Bridge Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0124 0.1056 0.0725 1.1000e-
004

7.1200e-
003

7.1200e-
003

6.6900e-
003

6.6900e-
003

0.0000 9.5792 9.5792 2.3600e-
003

0.0000 9.6287

Total 0.0124 0.1056 0.0725 1.1000e-
004

7.1200e-
003

7.1200e-
003

6.6900e-
003

6.6900e-
003

0.0000 9.5792 9.5792 2.3600e-
003

0.0000 9.6287

Unmitigated Construction On-Site
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3.2 Bridge Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.5000e-
004

3.3000e-
004

3.1100e-
003

1.0000e-
005

6.4000e-
004

0.0000 6.5000e-
004

1.7000e-
004

0.0000 1.7000e-
004

0.0000 0.5748 0.5748 3.0000e-
005

0.0000 0.5754

Total 2.5000e-
004

3.3000e-
004

3.1100e-
003

1.0000e-
005

6.4000e-
004

0.0000 6.5000e-
004

1.7000e-
004

0.0000 1.7000e-
004

0.0000 0.5748 0.5748 3.0000e-
005

0.0000 0.5754

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0124 0.1056 0.0725 1.1000e-
004

7.1200e-
003

7.1200e-
003

6.6900e-
003

6.6900e-
003

0.0000 9.5792 9.5792 2.3600e-
003

0.0000 9.6287

Total 0.0124 0.1056 0.0725 1.1000e-
004

7.1200e-
003

7.1200e-
003

6.6900e-
003

6.6900e-
003

0.0000 9.5792 9.5792 2.3600e-
003

0.0000 9.6287

Mitigated Construction On-Site
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3.2 Bridge Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.5000e-
004

3.3000e-
004

3.1100e-
003

1.0000e-
005

6.4000e-
004

0.0000 6.5000e-
004

1.7000e-
004

0.0000 1.7000e-
004

0.0000 0.5748 0.5748 3.0000e-
005

0.0000 0.5754

Total 2.5000e-
004

3.3000e-
004

3.1100e-
003

1.0000e-
005

6.4000e-
004

0.0000 6.5000e-
004

1.7000e-
004

0.0000 1.7000e-
004

0.0000 0.5748 0.5748 3.0000e-
005

0.0000 0.5754

Mitigated Construction Off-Site

3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0117 0.0000 0.0117 1.2600e-
003

0.0000 1.2600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0335 0.3959 0.2153 4.5000e-
004

0.0152 0.0152 0.0140 0.0140 0.0000 42.0305 42.0305 0.0129 0.0000 42.3009

Total 0.0335 0.3959 0.2153 4.5000e-
004

0.0117 0.0152 0.0269 1.2600e-
003

0.0140 0.0153 0.0000 42.0305 42.0305 0.0129 0.0000 42.3009

Unmitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.7000e-
004

3.6000e-
004

3.4300e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.1000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.6322 0.6322 3.0000e-
005

0.0000 0.6329

Total 2.7000e-
004

3.6000e-
004

3.4300e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.1000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.6322 0.6322 3.0000e-
005

0.0000 0.6329

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 5.2500e-
003

0.0000 5.2500e-
003

5.7000e-
004

0.0000 5.7000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0335 0.3959 0.2153 4.5000e-
004

0.0152 0.0152 0.0140 0.0140 0.0000 42.0304 42.0304 0.0129 0.0000 42.3009

Total 0.0335 0.3959 0.2153 4.5000e-
004

5.2500e-
003

0.0152 0.0205 5.7000e-
004

0.0140 0.0146 0.0000 42.0304 42.0304 0.0129 0.0000 42.3009

Mitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.7000e-
004

3.6000e-
004

3.4300e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.1000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.6322 0.6322 3.0000e-
005

0.0000 0.6329

Total 2.7000e-
004

3.6000e-
004

3.4300e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.1000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.6322 0.6322 3.0000e-
005

0.0000 0.6329

Mitigated Construction Off-Site

3.4 Concrete Work - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0414 0.3780 0.2470 5.3000e-
004

0.0199 0.0199 0.0193 0.0193 0.0000 46.9982 46.9982 9.4200e-
003

0.0000 47.1961

Total 0.0414 0.3780 0.2470 5.3000e-
004

0.0199 0.0199 0.0193 0.0193 0.0000 46.9982 46.9982 9.4200e-
003

0.0000 47.1961

Unmitigated Construction On-Site
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3.4 Concrete Work - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 1.6700e-
003

0.0140 0.0207 4.0000e-
005

1.7900e-
003

2.0000e-
004

1.9900e-
003

4.8000e-
004

1.8000e-
004

6.7000e-
004

0.0000 3.3936 3.3936 3.0000e-
005

0.0000 3.3941

Worker 1.2400e-
003

1.6500e-
003

0.0156 4.0000e-
005

5.9900e-
003

2.0000e-
005

6.0100e-
003

1.5300e-
003

2.0000e-
005

1.5600e-
003

0.0000 2.8738 2.8738 1.5000e-
004

0.0000 2.8768

Total 2.9100e-
003

0.0156 0.0363 8.0000e-
005

7.7800e-
003

2.2000e-
004

8.0000e-
003

2.0100e-
003

2.0000e-
004

2.2300e-
003

0.0000 6.2674 6.2674 1.8000e-
004

0.0000 6.2710

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0414 0.3780 0.2470 5.3000e-
004

0.0199 0.0199 0.0193 0.0193 0.0000 46.9981 46.9981 9.4200e-
003

0.0000 47.1960

Total 0.0414 0.3780 0.2470 5.3000e-
004

0.0199 0.0199 0.0193 0.0193 0.0000 46.9981 46.9981 9.4200e-
003

0.0000 47.1960

Mitigated Construction On-Site
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3.4 Concrete Work - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 1.6700e-
003

0.0140 0.0207 4.0000e-
005

1.7900e-
003

2.0000e-
004

1.9900e-
003

4.8000e-
004

1.8000e-
004

6.7000e-
004

0.0000 3.3936 3.3936 3.0000e-
005

0.0000 3.3941

Worker 1.2400e-
003

1.6500e-
003

0.0156 4.0000e-
005

5.9900e-
003

2.0000e-
005

6.0100e-
003

1.5300e-
003

2.0000e-
005

1.5600e-
003

0.0000 2.8738 2.8738 1.5000e-
004

0.0000 2.8768

Total 2.9100e-
003

0.0156 0.0363 8.0000e-
005

7.7800e-
003

2.2000e-
004

8.0000e-
003

2.0100e-
003

2.0000e-
004

2.2300e-
003

0.0000 6.2674 6.2674 1.8000e-
004

0.0000 6.2710

Mitigated Construction Off-Site

3.5 Underground Utilities - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0128 0.1163 0.0779 1.0000e-
004

8.9700e-
003

8.9700e-
003

8.2500e-
003

8.2500e-
003

0.0000 9.1500 9.1500 2.8000e-
003

0.0000 9.2089

Total 0.0128 0.1163 0.0779 1.0000e-
004

8.9700e-
003

8.9700e-
003

8.2500e-
003

8.2500e-
003

0.0000 9.1500 9.1500 2.8000e-
003

0.0000 9.2089

Unmitigated Construction On-Site
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3.5 Underground Utilities - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.3000e-
004

3.1000e-
004

2.9200e-
003

1.0000e-
005

6.0000e-
004

0.0000 6.1000e-
004

1.6000e-
004

0.0000 1.6000e-
004

0.0000 0.5388 0.5388 3.0000e-
005

0.0000 0.5394

Total 2.3000e-
004

3.1000e-
004

2.9200e-
003

1.0000e-
005

6.0000e-
004

0.0000 6.1000e-
004

1.6000e-
004

0.0000 1.6000e-
004

0.0000 0.5388 0.5388 3.0000e-
005

0.0000 0.5394

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0128 0.1163 0.0779 1.0000e-
004

8.9700e-
003

8.9700e-
003

8.2500e-
003

8.2500e-
003

0.0000 9.1500 9.1500 2.8000e-
003

0.0000 9.2089

Total 0.0128 0.1163 0.0779 1.0000e-
004

8.9700e-
003

8.9700e-
003

8.2500e-
003

8.2500e-
003

0.0000 9.1500 9.1500 2.8000e-
003

0.0000 9.2089

Mitigated Construction On-Site
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3.5 Underground Utilities - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 2.3000e-
004

3.1000e-
004

2.9200e-
003

1.0000e-
005

6.0000e-
004

0.0000 6.1000e-
004

1.6000e-
004

0.0000 1.6000e-
004

0.0000 0.5388 0.5388 3.0000e-
005

0.0000 0.5394

Total 2.3000e-
004

3.1000e-
004

2.9200e-
003

1.0000e-
005

6.0000e-
004

0.0000 6.1000e-
004

1.6000e-
004

0.0000 1.6000e-
004

0.0000 0.5388 0.5388 3.0000e-
005

0.0000 0.5394

Mitigated Construction Off-Site

3.6 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0248 0.2521 0.1873 2.8000e-
004

0.0151 0.0151 0.0139 0.0139 0.0000 25.4986 25.4986 7.6000e-
003

0.0000 25.6583

Paving 1.1900e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0260 0.2521 0.1873 2.8000e-
004

0.0151 0.0151 0.0139 0.0139 0.0000 25.4986 25.4986 7.6000e-
003

0.0000 25.6583

Unmitigated Construction On-Site
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3.6 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 9.3000e-
004

1.2400e-
003

0.0117 3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.1553 2.1553 1.1000e-
004

0.0000 2.1576

Total 9.3000e-
004

1.2400e-
003

0.0117 3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.1553 2.1553 1.1000e-
004

0.0000 2.1576

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0248 0.2521 0.1873 2.8000e-
004

0.0151 0.0151 0.0139 0.0139 0.0000 25.4986 25.4986 7.6000e-
003

0.0000 25.6583

Paving 1.1900e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0260 0.2521 0.1873 2.8000e-
004

0.0151 0.0151 0.0139 0.0139 0.0000 25.4986 25.4986 7.6000e-
003

0.0000 25.6583

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:31 PMPage 20 of 34



3.6 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 9.3000e-
004

1.2400e-
003

0.0117 3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.1553 2.1553 1.1000e-
004

0.0000 2.1576

Total 9.3000e-
004

1.2400e-
003

0.0117 3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.1553 2.1553 1.1000e-
004

0.0000 2.1576

Mitigated Construction Off-Site

3.7 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1008 0.8582 0.5892 8.7000e-
004

0.0579 0.0579 0.0544 0.0544 0.0000 77.8307 77.8307 0.0192 0.0000 78.2330

Total 0.1008 0.8582 0.5892 8.7000e-
004

0.0579 0.0579 0.0544 0.0544 0.0000 77.8307 77.8307 0.0192 0.0000 78.2330

Unmitigated Construction On-Site
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3.7 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 2.7100e-
003

0.0227 0.0336 6.0000e-
005

1.6900e-
003

3.2000e-
004

2.0200e-
003

4.8000e-
004

3.0000e-
004

7.8000e-
004

0.0000 5.5146 5.5146 4.0000e-
005

0.0000 5.5155

Worker 2.0200e-
003

2.6800e-
003

0.0253 6.0000e-
005

5.2100e-
003

4.0000e-
005

5.2500e-
003

1.3900e-
003

4.0000e-
005

1.4200e-
003

0.0000 4.6698 4.6698 2.4000e-
004

0.0000 4.6748

Total 4.7300e-
003

0.0254 0.0589 1.2000e-
004

6.9000e-
003

3.6000e-
004

7.2700e-
003

1.8700e-
003

3.4000e-
004

2.2000e-
003

0.0000 10.1844 10.1844 2.8000e-
004

0.0000 10.1903

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1008 0.8582 0.5892 8.7000e-
004

0.0579 0.0579 0.0544 0.0544 0.0000 77.8306 77.8306 0.0192 0.0000 78.2329

Total 0.1008 0.8582 0.5892 8.7000e-
004

0.0579 0.0579 0.0544 0.0544 0.0000 77.8306 77.8306 0.0192 0.0000 78.2329

Mitigated Construction On-Site
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3.7 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 2.7100e-
003

0.0227 0.0336 6.0000e-
005

1.6900e-
003

3.2000e-
004

2.0200e-
003

4.8000e-
004

3.0000e-
004

7.8000e-
004

0.0000 5.5146 5.5146 4.0000e-
005

0.0000 5.5155

Worker 2.0200e-
003

2.6800e-
003

0.0253 6.0000e-
005

5.2100e-
003

4.0000e-
005

5.2500e-
003

1.3900e-
003

4.0000e-
005

1.4200e-
003

0.0000 4.6698 4.6698 2.4000e-
004

0.0000 4.6748

Total 4.7300e-
003

0.0254 0.0589 1.2000e-
004

6.9000e-
003

3.6000e-
004

7.2700e-
003

1.8700e-
003

3.4000e-
004

2.2000e-
003

0.0000 10.1844 10.1844 2.8000e-
004

0.0000 10.1903

Mitigated Construction Off-Site

3.8 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1211 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.9900e-
003

0.0197 0.0168 3.0000e-
005

1.5600e-
003

1.5600e-
003

1.5600e-
003

1.5600e-
003

0.0000 2.2979 2.2979 2.4000e-
004

0.0000 2.3030

Total 0.1241 0.0197 0.0168 3.0000e-
005

1.5600e-
003

1.5600e-
003

1.5600e-
003

1.5600e-
003

0.0000 2.2979 2.2979 2.4000e-
004

0.0000 2.3030

Unmitigated Construction On-Site
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3.8 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.1000e-
004

1.5000e-
004

1.4000e-
003

0.0000 2.9000e-
004

0.0000 2.9000e-
004

8.0000e-
005

0.0000 8.0000e-
005

0.0000 0.2586 0.2586 1.0000e-
005

0.0000 0.2589

Total 1.1000e-
004

1.5000e-
004

1.4000e-
003

0.0000 2.9000e-
004

0.0000 2.9000e-
004

8.0000e-
005

0.0000 8.0000e-
005

0.0000 0.2586 0.2586 1.0000e-
005

0.0000 0.2589

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1211 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.9900e-
003

0.0197 0.0168 3.0000e-
005

1.5600e-
003

1.5600e-
003

1.5600e-
003

1.5600e-
003

0.0000 2.2979 2.2979 2.4000e-
004

0.0000 2.3030

Total 0.1241 0.0197 0.0168 3.0000e-
005

1.5600e-
003

1.5600e-
003

1.5600e-
003

1.5600e-
003

0.0000 2.2979 2.2979 2.4000e-
004

0.0000 2.3030

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.1098 0.2119 1.0085 2.0000e-
003

0.1354 2.5900e-
003

0.1380 0.0362 2.3800e-
003

0.0386 0.0000 153.0514 153.0514 6.6300e-
003

0.0000 153.1906

Unmitigated 0.1098 0.2119 1.0085 2.0000e-
003

0.1354 2.5900e-
003

0.1380 0.0362 2.3800e-
003

0.0386 0.0000 153.0514 153.0514 6.6300e-
003

0.0000 153.1906

4.1 Mitigation Measures Mobile

3.8 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.1000e-
004

1.5000e-
004

1.4000e-
003

0.0000 2.9000e-
004

0.0000 2.9000e-
004

8.0000e-
005

0.0000 8.0000e-
005

0.0000 0.2586 0.2586 1.0000e-
005

0.0000 0.2589

Total 1.1000e-
004

1.5000e-
004

1.4000e-
003

0.0000 2.9000e-
004

0.0000 2.9000e-
004

8.0000e-
005

0.0000 8.0000e-
005

0.0000 0.2586 0.2586 1.0000e-
005

0.0000 0.2589

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Place of Worship 134.90 134.90 537.70 360,000 360,000

Total 134.90 134.90 537.70 360,000 360,000

Miles Trip % Trip Purpose %

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

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

Place of Worship 9.50 7.30 7.30 0.00 95.00 5.00 64 25 11

5.0 Energy Detail

5.1 Mitigation Measures Energy

Exceed Title 24

4.4 Fleet Mix

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

0.510423 0.073380 0.192408 0.132453 0.036550 0.005219 0.012745 0.022253 0.001862 0.002079 0.006550 0.000609 0.003468

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 36.5440 36.5440 1.4700e-
003

3.0000e-
004

36.6692

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 38.6049 38.6049 1.5500e-
003

3.2000e-
004

38.7372

NaturalGas 
Mitigated

4.8000e-
004

4.4100e-
003

3.7000e-
003

3.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 4.7956 4.7956 9.0000e-
005

9.0000e-
005

4.8248

NaturalGas 
Unmitigated

5.9000e-
004

5.3500e-
003

4.5000e-
003

3.0000e-
005

4.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

0.0000 5.8279 5.8279 1.1000e-
004

1.1000e-
004

5.8634

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

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

Place of Worship 109211 5.9000e-
004

5.3500e-
003

4.5000e-
003

3.0000e-
005

4.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

0.0000 5.8279 5.8279 1.1000e-
004

1.1000e-
004

5.8634

Total 5.9000e-
004

5.3500e-
003

4.5000e-
003

3.0000e-
005

4.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

0.0000 5.8279 5.8279 1.1000e-
004

1.1000e-
004

5.8634

Unmitigated
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

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

Place of Worship 89865.9 4.8000e-
004

4.4100e-
003

3.7000e-
003

3.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 4.7956 4.7956 9.0000e-
005

9.0000e-
005

4.8248

Total 4.8000e-
004

4.4100e-
003

3.7000e-
003

3.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 4.7956 4.7956 9.0000e-
005

9.0000e-
005

4.8248

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Parking Lot 34760 11.3599 4.6000e-
004

9.0000e-
005

11.3988

Place of Worship 83367 27.2451 1.1000e-
003

2.3000e-
004

27.3384

Total 38.6049 1.5600e-
003

3.2000e-
004

38.7372

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.2028 3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Unmitigated 0.2028 3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Parking Lot 34760 11.3599 4.6000e-
004

9.0000e-
005

11.3988

Place of Worship 77060.7 25.1841 1.0100e-
003

2.1000e-
004

25.2704

Total 36.5440 1.4700e-
003

3.0000e-
004

36.6692

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0121 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1904 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 2.8000e-
004

3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Total 0.2028 3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0121 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1904 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 2.8000e-
004

3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Total 0.2028 3.0000e-
005

2.8700e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 5.4900e-
003

5.4900e-
003

2.0000e-
005

0.0000 5.8100e-
003

Mitigated
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Apply Water Conservation Strategy

7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 2.4269 7.9200e-
003

2.0000e-
004

2.6567

Unmitigated 3.0780 9.9000e-
003

2.6000e-
004

3.3653

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Place of Worship 0.300247 / 
0.469617

3.0780 9.9000e-
003

2.6000e-
004

3.3653

Total 3.0780 9.9000e-
003

2.6000e-
004

3.3653

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Place of Worship 0.240198 / 
0.375694

2.4269 7.9200e-
003

2.0000e-
004

2.6567

Total 2.4269 7.9200e-
003

2.0000e-
004

2.6567

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 173.5573 10.2569 0.0000 388.9530

 Unmitigated 347.1146 20.5139 0.0000 777.9061

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Place of Worship 1710 347.1146 20.5139 0.0000 777.9061

Total 347.1146 20.5139 0.0000 777.9061

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Place of Worship 855 173.5573 10.2569 0.0000 388.9530

Total 173.5573 10.2569 0.0000 388.9530

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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10.0 Vegetation
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San Diego County, Winter

Calvary Church Expansion

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Place of Worship 190.00 Seat 2.84 9,263.00 0

Parking Lot 117.00 Space 0.91 39,500.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

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

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2017Operational Year

CO2 Intensity 
(lb/MWhr)

720.49 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - 

Land Use - Church SF from Project Description; parking lot SF from REC Consultants, Inc.; Total site acreage estimated at 3.75 acres from Google Earth - the 
parking lot acreage was subtracted from this number and the remainder used for the church lot acreage

Construction Phase - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Off-road Equipment - 

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Off-road Equipment - 

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba); off-highway trucks represent one water truck and one dump truck

Off-road Equipment - 

Off-road Equipment - Equipment based on input from REC Consultants, Inc. (Nicole Sivba)

Grading - 

Vehicle Trips - Trip rates from Trip Generation Analysis (REC Consultants, Inc. 2016), assuming 539 Sunday trips and 135 weekday trips

Construction Off-road Equipment Mitigation - 

Energy Mitigation - 

Water Mitigation - 

Waste Mitigation - 
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Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 230.00 40.00

tblConstructionPhase NumDays 230.00 65.00

tblConstructionPhase NumDays 8.00 22.00

tblConstructionPhase NumDays 18.00 30.00

tblConstructionPhase PhaseEndDate 5/19/2017 4/7/2017

tblConstructionPhase PhaseEndDate 5/19/2017 4/7/2017

tblConstructionPhase PhaseStartDate 4/8/2017 2/25/2017

tblConstructionPhase PhaseStartDate 4/8/2017 2/25/2017

tblLandUse LandUseSquareFeet 9,595.96 9,263.00

tblLandUse LandUseSquareFeet 46,800.00 39,500.00

tblLandUse LotAcreage 0.22 2.84

tblLandUse LotAcreage 1.05 0.91

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00

tblProjectCharacteristics OperationalYear 2014 2017

tblTripsAndVMT VendorTripNumber 8.00 0.00

tblVehicleTrips ST_TR 0.90 0.71

tblVehicleTrips SU_TR 1.85 2.83

tblVehicleTrips WD_TR 0.61 0.71
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 3.4803 28.5984 19.3759 0.0288 0.1643 1.9686 2.1329 0.0436 1.8496 1.8932 0.0000 2,832.420
7

2,832.420
7

0.6707 0.0000 2,846.506
1

2017 13.7975 44.3401 32.9203 0.0578 1.1262 2.6107 3.2148 0.1577 2.4539 2.6116 0.0000 5,675.637
4

5,675.637
4

1.3037 0.0000 5,703.014
6

Total 17.2779 72.9384 52.2962 0.0866 1.2905 4.5793 5.3477 0.2013 4.3035 4.5048 0.0000 8,508.058
0

8,508.058
0

1.9744 0.0000 8,549.520
7

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 3.4803 28.5984 19.3759 0.0288 0.1643 1.9686 2.1329 0.0436 1.8496 1.8932 0.0000 2,832.420
7

2,832.420
7

0.6707 0.0000 2,846.506
1

2017 13.7975 44.3401 32.9203 0.0578 0.6042 2.6107 3.2148 0.1577 2.4539 2.6116 0.0000 5,675.637
4

5,675.637
4

1.3037 0.0000 5,703.014
6

Total 17.2779 72.9384 52.2962 0.0866 0.7685 4.5793 5.3477 0.2013 4.3035 4.5048 0.0000 8,508.058
0

8,508.058
0

1.9744 0.0000 8,549.520
7

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 40.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.1130 3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Energy 3.2300e-
003

0.0293 0.0246 1.8000e-
004

2.2300e-
003

2.2300e-
003

2.2300e-
003

2.2300e-
003

35.2009 35.2009 6.7000e-
004

6.5000e-
004

35.4151

Mobile 1.8099 3.2675 16.0626 0.0305 2.1284 0.0400 2.1683 0.5682 0.0368 0.6049 2,571.732
1

2,571.732
1

0.1124 2,574.091
8

Total 2.9260 3.2971 16.1192 0.0307 2.1284 0.0423 2.1707 0.5682 0.0391 0.6073 2,607.000
1

2,607.000
1

0.1132 6.5000e-
004

2,609.578
0

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.1130 3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Energy 2.6600e-
003

0.0241 0.0203 1.4000e-
004

1.8300e-
003

1.8300e-
003

1.8300e-
003

1.8300e-
003

28.9657 28.9657 5.6000e-
004

5.3000e-
004

29.1419

Mobile 1.8099 3.2675 16.0626 0.0305 2.1284 0.0400 2.1683 0.5682 0.0368 0.6049 2,571.732
1

2,571.732
1

0.1124 2,574.091
8

Total 2.9255 3.2919 16.1148 0.0306 2.1284 0.0419 2.1703 0.5682 0.0387 0.6069 2,600.764
9

2,600.764
9

0.1131 5.3000e-
004

2,603.304
8

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Bridge Construction Building Construction 12/1/2016 1/11/2017 5 30

2 Grading Grading 1/12/2017 2/10/2017 5 22

3 Concrete Work Building Construction 2/11/2017 4/7/2017 5 40

4 Underground Utilities Trenching 2/25/2017 4/7/2017 5 30

5 Paving Paving 2/25/2017 4/7/2017 5 30

6 Building Construction Building Construction 4/8/2017 7/7/2017 5 65

7 Architectural Coating Architectural Coating 7/8/2017 8/2/2017 5 18

OffRoad Equipment

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

Bridge Construction Cranes 1 7.00 226 0.29

Bridge Construction Forklifts 3 8.00 89 0.20

Bridge Construction Generator Sets 1 8.00 84 0.74

Bridge Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

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 N20 CO2e

Percent 
Reduction

0.02 0.16 0.03 0.13 0.00 0.95 0.02 0.00 1.02 0.07 0.00 0.24 0.24 0.10 18.46 0.24

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 15,672; Non-Residential Outdoor: 5,224 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 22

Acres of Paving: 0
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Bridge Construction Welders 1 8.00 46 0.45

Grading Excavators 0 8.00 162 0.38

Grading Graders 0 8.00 174 0.41

Grading Off-Highway Trucks 2 8.00 400 0.38

Grading Rubber Tired Dozers 0 8.00 255 0.40

Grading Scrapers 1 8.00 361 0.48

Grading Tractors/Loaders/Backhoes 0 8.00 97 0.37

Concrete Work Cranes 0 7.00 226 0.29

Concrete Work Forklifts 0 8.00 89 0.20

Concrete Work Generator Sets 0 8.00 84 0.74

Concrete Work Off-Highway Trucks 1 8.00 400 0.38

Concrete Work Pumps 2 8.00 84 0.74

Concrete Work Tractors/Loaders/Backhoes 0 7.00 97 0.37

Concrete Work Welders 0 8.00 46 0.45

Underground Utilities Tractors/Loaders/Backhoes 1 8.00 97 0.37

Underground Utilities Trenchers 1 8.00 80 0.50

Paving Cement and Mortar Mixers 2 6.00 9 0.56

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 6.00 130 0.36

Paving Rollers 2 6.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48
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3.2 Bridge Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Total 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Bridge Construction 9 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Concrete Work 3 20.00 8.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Underground Utilities 2 5.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 20.00 8.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:19 PMPage 9 of 30



3.2 Bridge Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0741 0.0921 0.8693 1.9500e-
003

0.1643 1.2300e-
003

0.1655 0.0436 1.1300e-
003

0.0447 163.1343 163.1343 8.7000e-
003

163.3171

Total 0.0741 0.0921 0.8693 1.9500e-
003

0.1643 1.2300e-
003

0.1655 0.0436 1.1300e-
003

0.0447 163.1343 163.1343 8.7000e-
003

163.3171

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 0.0000 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Total 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 0.0000 2,669.286
4

2,669.286
4

0.6620 2,683.189
0

Mitigated Construction On-Site
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3.2 Bridge Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0741 0.0921 0.8693 1.9500e-
003

0.1643 1.2300e-
003

0.1655 0.0436 1.1300e-
003

0.0447 163.1343 163.1343 8.7000e-
003

163.3171

Total 0.0741 0.0921 0.8693 1.9500e-
003

0.1643 1.2300e-
003

0.1655 0.0436 1.1300e-
003

0.0447 163.1343 163.1343 8.7000e-
003

163.3171

Mitigated Construction Off-Site

3.2 Bridge Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Unmitigated Construction On-Site
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3.2 Bridge Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 0.0000 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 0.0000 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 11/9/2016 4:19 PMPage 12 of 30



3.2 Bridge Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Mitigated Construction Off-Site

3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.0605 0.0000 1.0605 0.1145 0.0000 0.1145 0.0000 0.0000

Off-Road 3.0431 35.9870 19.5690 0.0412 1.3850 1.3850 1.2742 1.2742 4,211.877
7

4,211.877
7

1.2905 4,238.978
4

Total 3.0431 35.9870 19.5690 0.0412 1.0605 1.3850 2.4455 0.1145 1.2742 1.3887 4,211.877
7

4,211.877
7

1.2905 4,238.978
4

Unmitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0269 0.0335 0.3129 7.8000e-
004

0.0657 4.8000e-
004

0.0662 0.0174 4.4000e-
004

0.0179 62.7319 62.7319 3.2200e-
003

62.7995

Total 0.0269 0.0335 0.3129 7.8000e-
004

0.0657 4.8000e-
004

0.0662 0.0174 4.4000e-
004

0.0179 62.7319 62.7319 3.2200e-
003

62.7995

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.4772 0.0000 0.4772 0.0515 0.0000 0.0515 0.0000 0.0000

Off-Road 3.0431 35.9870 19.5690 0.0412 1.3850 1.3850 1.2742 1.2742 0.0000 4,211.877
7

4,211.877
7

1.2905 4,238.978
4

Total 3.0431 35.9870 19.5690 0.0412 0.4772 1.3850 1.8622 0.0515 1.2742 1.3257 0.0000 4,211.877
7

4,211.877
7

1.2905 4,238.978
4

Mitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0269 0.0335 0.3129 7.8000e-
004

0.0657 4.8000e-
004

0.0662 0.0174 4.4000e-
004

0.0179 62.7319 62.7319 3.2200e-
003

62.7995

Total 0.0269 0.0335 0.3129 7.8000e-
004

0.0657 4.8000e-
004

0.0662 0.0174 4.4000e-
004

0.0179 62.7319 62.7319 3.2200e-
003

62.7995

Mitigated Construction Off-Site

3.4 Concrete Work - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.0692 18.8987 12.3486 0.0263 0.9944 0.9944 0.9652 0.9652 2,590.331
6

2,590.331
6

0.5193 2,601.237
3

Total 2.0692 18.8987 12.3486 0.0263 0.9944 0.9944 0.9652 0.9652 2,590.331
6

2,590.331
6

0.5193 2,601.237
3

Unmitigated Construction On-Site
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3.4 Concrete Work - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0882 0.6941 1.1344 1.8900e-
003

0.0917 0.0101 0.1018 0.0246 9.2500e-
003

0.0339 186.2031 186.2031 1.4300e-
003

186.2332

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.3071 1.1900e-
003

0.3083 0.0786 1.1000e-
003

0.0797 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.1554 0.7777 1.9167 3.8400e-
003

0.3988 0.0112 0.4100 0.1033 0.0104 0.1136 343.0327 343.0327 9.4800e-
003

343.2319

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.0692 18.8987 12.3486 0.0263 0.9944 0.9944 0.9652 0.9652 0.0000 2,590.331
6

2,590.331
6

0.5193 2,601.237
3

Total 2.0692 18.8987 12.3486 0.0263 0.9944 0.9944 0.9652 0.9652 0.0000 2,590.331
6

2,590.331
6

0.5193 2,601.237
3

Mitigated Construction On-Site
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3.4 Concrete Work - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0882 0.6941 1.1344 1.8900e-
003

0.0917 0.0101 0.1018 0.0246 9.2500e-
003

0.0339 186.2031 186.2031 1.4300e-
003

186.2332

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.3071 1.1900e-
003

0.3083 0.0786 1.1000e-
003

0.0797 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.1554 0.7777 1.9167 3.8400e-
003

0.3988 0.0112 0.4100 0.1033 0.0104 0.1136 343.0327 343.0327 9.4800e-
003

343.2319

Mitigated Construction Off-Site

3.5 Underground Utilities - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.8540 7.7556 5.1934 6.5700e-
003

0.5980 0.5980 0.5502 0.5502 672.4096 672.4096 0.2060 676.7361

Total 0.8540 7.7556 5.1934 6.5700e-
003

0.5980 0.5980 0.5502 0.5502 672.4096 672.4096 0.2060 676.7361

Unmitigated Construction On-Site
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3.5 Underground Utilities - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0168 0.0209 0.1956 4.9000e-
004

0.0411 3.0000e-
004

0.0414 0.0109 2.8000e-
004

0.0112 39.2074 39.2074 2.0100e-
003

39.2497

Total 0.0168 0.0209 0.1956 4.9000e-
004

0.0411 3.0000e-
004

0.0414 0.0109 2.8000e-
004

0.0112 39.2074 39.2074 2.0100e-
003

39.2497

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.8540 7.7556 5.1934 6.5700e-
003

0.5980 0.5980 0.5502 0.5502 0.0000 672.4096 672.4096 0.2060 676.7361

Total 0.8540 7.7556 5.1934 6.5700e-
003

0.5980 0.5980 0.5502 0.5502 0.0000 672.4096 672.4096 0.2060 676.7361

Mitigated Construction On-Site
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3.5 Underground Utilities - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0168 0.0209 0.1956 4.9000e-
004

0.0411 3.0000e-
004

0.0414 0.0109 2.8000e-
004

0.0112 39.2074 39.2074 2.0100e-
003

39.2497

Total 0.0168 0.0209 0.1956 4.9000e-
004

0.0411 3.0000e-
004

0.0414 0.0109 2.8000e-
004

0.0112 39.2074 39.2074 2.0100e-
003

39.2497

Mitigated Construction Off-Site

3.6 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6554 16.8035 12.4837 0.0186 1.0056 1.0056 0.9269 0.9269 1,873.826
4

1,873.826
4

0.5588 1,885.560
9

Paving 0.0795 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7349 16.8035 12.4837 0.0186 1.0056 1.0056 0.9269 0.9269 1,873.826
4

1,873.826
4

0.5588 1,885.560
9

Unmitigated Construction On-Site
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3.6 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6554 16.8035 12.4837 0.0186 1.0056 1.0056 0.9269 0.9269 0.0000 1,873.826
4

1,873.826
4

0.5588 1,885.560
9

Paving 0.0795 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7349 16.8035 12.4837 0.0186 1.0056 1.0056 0.9269 0.9269 0.0000 1,873.826
4

1,873.826
4

0.5588 1,885.560
9

Mitigated Construction On-Site
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3.6 Paving - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Mitigated Construction Off-Site

3.7 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Unmitigated Construction On-Site
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3.7 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0882 0.6941 1.1344 1.8900e-
003

0.0531 0.0101 0.0632 0.0152 9.2500e-
003

0.0244 186.2031 186.2031 1.4300e-
003

186.2332

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.1554 0.7777 1.9167 3.8400e-
003

0.2174 0.0112 0.2287 0.0587 0.0104 0.0691 343.0327 343.0327 9.4800e-
003

343.2319

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 0.0000 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 0.0000 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Mitigated Construction On-Site
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3.7 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0882 0.6941 1.1344 1.8900e-
003

0.0531 0.0101 0.0632 0.0152 9.2500e-
003

0.0244 186.2031 186.2031 1.4300e-
003

186.2332

Worker 0.0671 0.0837 0.7823 1.9500e-
003

0.1643 1.1900e-
003

0.1655 0.0436 1.1000e-
003

0.0447 156.8296 156.8296 8.0500e-
003

156.9987

Total 0.1554 0.7777 1.9167 3.8400e-
003

0.2174 0.0112 0.2287 0.0587 0.0104 0.0691 343.0327 343.0327 9.4800e-
003

343.2319

Mitigated Construction Off-Site

3.8 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 13.4518 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3323 2.1850 1.8681 2.9700e-
003

0.1733 0.1733 0.1733 0.1733 281.4481 281.4481 0.0297 282.0721

Total 13.7841 2.1850 1.8681 2.9700e-
003

0.1733 0.1733 0.1733 0.1733 281.4481 281.4481 0.0297 282.0721

Unmitigated Construction On-Site
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3.8 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0134 0.0167 0.1565 3.9000e-
004

0.0329 2.4000e-
004

0.0331 8.7200e-
003

2.2000e-
004

8.9400e-
003

31.3659 31.3659 1.6100e-
003

31.3998

Total 0.0134 0.0167 0.1565 3.9000e-
004

0.0329 2.4000e-
004

0.0331 8.7200e-
003

2.2000e-
004

8.9400e-
003

31.3659 31.3659 1.6100e-
003

31.3998

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 13.4518 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3323 2.1850 1.8681 2.9700e-
003

0.1733 0.1733 0.1733 0.1733 0.0000 281.4481 281.4481 0.0297 282.0721

Total 13.7841 2.1850 1.8681 2.9700e-
003

0.1733 0.1733 0.1733 0.1733 0.0000 281.4481 281.4481 0.0297 282.0721

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.8099 3.2675 16.0626 0.0305 2.1284 0.0400 2.1683 0.5682 0.0368 0.6049 2,571.732
1

2,571.732
1

0.1124 2,574.091
8

Unmitigated 1.8099 3.2675 16.0626 0.0305 2.1284 0.0400 2.1683 0.5682 0.0368 0.6049 2,571.732
1

2,571.732
1

0.1124 2,574.091
8

4.1 Mitigation Measures Mobile

3.8 Architectural Coating - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0134 0.0167 0.1565 3.9000e-
004

0.0329 2.4000e-
004

0.0331 8.7200e-
003

2.2000e-
004

8.9400e-
003

31.3659 31.3659 1.6100e-
003

31.3998

Total 0.0134 0.0167 0.1565 3.9000e-
004

0.0329 2.4000e-
004

0.0331 8.7200e-
003

2.2000e-
004

8.9400e-
003

31.3659 31.3659 1.6100e-
003

31.3998

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Parking Lot 0.00 0.00 0.00

Place of Worship 134.90 134.90 537.70 360,000 360,000

Total 134.90 134.90 537.70 360,000 360,000

Miles Trip % Trip Purpose %

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

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

Place of Worship 9.50 7.30 7.30 0.00 95.00 5.00 64 25 11

5.0 Energy Detail

5.1 Mitigation Measures Energy

Exceed Title 24

4.4 Fleet Mix

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

0.510423 0.073380 0.192408 0.132453 0.036550 0.005219 0.012745 0.022253 0.001862 0.002079 0.006550 0.000609 0.003468

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

2.6600e-
003

0.0241 0.0203 1.4000e-
004

1.8300e-
003

1.8300e-
003

1.8300e-
003

1.8300e-
003

28.9657 28.9657 5.6000e-
004

5.3000e-
004

29.1419

NaturalGas 
Unmitigated

3.2300e-
003

0.0293 0.0246 1.8000e-
004

2.2300e-
003

2.2300e-
003

2.2300e-
003

2.2300e-
003

35.2009 35.2009 6.7000e-
004

6.5000e-
004

35.4151

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Place of Worship 299.208 3.2300e-
003

0.0293 0.0246 1.8000e-
004

2.2300e-
003

2.2300e-
003

2.2300e-
003

2.2300e-
003

35.2009 35.2009 6.7000e-
004

6.5000e-
004

35.4151

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

Total 3.2300e-
003

0.0293 0.0246 1.8000e-
004

2.2300e-
003

2.2300e-
003

2.2300e-
003

2.2300e-
003

35.2009 35.2009 6.7000e-
004

6.5000e-
004

35.4151

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.1130 3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Unmitigated 1.1130 3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

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

Place of Worship 0.246208 2.6600e-
003

0.0241 0.0203 1.4000e-
004

1.8300e-
003

1.8300e-
003

1.8300e-
003

1.8300e-
003

28.9657 28.9657 5.6000e-
004

5.3000e-
004

29.1419

Total 2.6600e-
003

0.0241 0.0203 1.4000e-
004

1.8300e-
003

1.8300e-
003

1.8300e-
003

1.8300e-
003

28.9657 28.9657 5.6000e-
004

5.3000e-
004

29.1419

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0663 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.0435 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 3.0800e-
003

3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Total 1.1130 3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0663 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.0435 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 3.0800e-
003

3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Total 1.1130 3.0000e-
004

0.0319 0.0000 1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0672 0.0672 1.9000e-
004

0.0711

Mitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

Apply Water Conservation Strategy

7.1 Mitigation Measures Water

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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December 13, 2016 

 

Gary Lawton 

Calvary Chapel Santee 

10920 Summit Avenue 

Santee, CA 92071 

 

Subject:  Biological Resources Letter Report for the 3.38-acre Calvary Chapel Santee Project, 

City of Santee, San Diego County, California; APN 378-220-08-00; Prepared for the 

City of Santee 

 

Mr. Lawton, 

 

REC Consultants, Inc. has prepared this letter report to address potential impacts of the proposed 

project to biological resources on the 3.38-acre Calvary Chapel Santee site located in the City of 

Santee. 

 

SUMMARY 

 

The Calvary Chapel Santee project proposes to develop a majority of the remaining 3.38-acre parcel, 

located in the City of Santee. REC Consultants, Inc. conducted surveys on this parcel to document 

biological resources on the parcel. The undeveloped portions of the parcel contain Diegan coastal sage 

scrub habitat that is occupied by coastal California gnatcatcher (Polioptila c. californica) and other 

special-status species, non-native grassland, and a disturbed drainage feature. Impacts to the coastal 

sage scrub habitat, non-native grassland, and special-status wildlife will require mitigation.  Mitigation 

will be achieved by purchasing 1.76 acres of off-site coastal sage scrub and 0.12 acre of off-site non-

native grassland mitigation land, which will be conserved and managed in perpetuity. The proposed 

project would not conflict with the goals and objectives of the City’s draft “Multiple Species 

Conservation Program: Santee Subarea Plan” (City of Santee 2006) or its implementation. 

 

INTRODUCTION, PROJECT DESCRIPTION, LOCATION, SETTING 

 

Project Description 

 

The proposed project (Project) consists of removing the existing modular building and constructing a 

two-story, 9,263 square foot Assembly Building with approximately 350 seats. The existing 5,700 

square foot Assembly Building with an attached 1,925 square foot covered patio will be converted into 

Sunday school classrooms and a Fellowship Hall.  Two existing driveways are proposed to access 

Summit Avenue.  Two crossings over the existing drainage feature are proposed to connect to a paved 
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parking area which will accommodate approximately 117 parking spaces.  An existing playground is 

proposed to be relocated to the northwest of the proposed building. A terraced prayer garden will be 

constructed in the western portion of the Project site. 

 

Project Location and Setting 

 

The Project site (Site) is located on Assessors’ Parcel Number (APN) 378-220-08, approximately 3.1 

miles north-northwest of the intersection of California State Route 52 (SR 52, Mt. Soledad Freeway) 

and California State Route 67 (SR 67, San Vicente Freeway) within the City of Santee (Figures 1 and 

2). The Site is bordered by undeveloped land to the north with rural residential development 

approximately 0.2 miles away; a San Diego Gas & Electric (SDG&E) right-of-way to the south and 

then suburban residential development; Summit Avenue and an undeveloped lot to the east followed 

by rural residential development; and a large area of undeveloped land to the west (Figure 3). 

 

Based on elevation data collected by the REC survey crew, on-site elevation ranges from 506 feet (154 

meters) above mean sea level (AMSL) in the lower end of drainage channel in the southeastern part of 

the Site to 546 feet (156 meters) AMSL in the southwestern corner of the Site that is characterized by a 

gentle slope. According to the Web Soil Survey (USDA 2015), soil on the Site is comprised of 

Greenfield sandy loam, 5 to 9 percent slopes (GrC), Ramona sandy loam, 2 to 5 percent slopes (RaB) 

and Redding cobbly loam, 9 to 30 percent slopes (ReE).  The Greenfield series consists of well-

drained, very deep sandy loams derived from granitic alluvium and occurs on alluvial fans and alluvial 

plains.  GrC occurs on the northeastern portion of the Site and is mostly covered by the chapel and 

parking lot.  The Ramona series is similar to the Greenfield series in that it consists of well-drained, 

very deep sandy loams derived from granitic alluvium that occur on alluvial fans.  This series differs 

from the Greenfield series in that it has a sandy clay loam subsoil and can also occur on terraces.  On-

site, RaB only occurs in the southeastern corner of the parcel and is almost entirely covered by the 

parking lot.  The Redding series consists of well-drained, undulating to steep gravelly loams that have 

a gravelly clay subsoil and a hardpan; these soils formed in old mixed cobbly and gravelly alluvium 

and occur on dissected terraces. ReE is the most common soil on-site and occurs over approximately 

the western two-thirds of the Site. (USDA 1973, USDA 2015) Soils on most of the Site have been 

altered through prior grading and fill and are unlikely to match the mapped soil units. The graded and 

filled areas did not appear to contain any uncommon soil types such as clay or gabbro that would 

support rare soil-endemic plants. 

 

Regional Context 

 

The incorporated City of Santee (City) is a largely suburban city that is bisected by the San Diego 

River. This inland location is at the border of the Coast and Foothill geographic zones of San Diego 

County, in an area of cismontane foothill peaks and valleys. The area lies within the South Coast 

Subregion of the California Floristic Province, in which vegetation is characterized by shrub 

communities of coastal sage scrub and chaparral. (Lightner 2011, Baldwin et al. 2012) 

 

The City, as a participant in the San Diego Multiple Species Conservation Program (MSCP) under the 

Natural Communities Conservation Planning (NCCP) program, is in the process of preparing a MSCP 

Subarea Plan (CDFW 2016) The Project will comply with the City’s 2006 Draft Subarea Plan.  As 

depicted in the 2006 Draft Subarea Plan, the Site is located within the Magnolia Summit Subunit on 
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land outside the Santee Subarea Preserve designated as “Natural Vegetation within Santee Study Area 

Not Conserved.” Uplands outside the Santee Subarea Plan Preserve have a “0% Conservation” 

requirement. The Site is located at the southern edge of the Biological Core and Linkage Area, but is 

not within a designated Habitat Linkage/Wildlife Corridor or Multiple Habitat Planning Area (MHPA). 

(City of Santee 2006) 

 

HABITATS / VEGETATION COMMUNITIES 

 

Existing biological resources on the Project Site were investigated through a field survey and records 

review. Literature review consisted of a search and review of California Natural Diversity Data Base 

(CNDDB) records of rare and special-status plant and animal species within the Project USGS 7.5’ 

quadrangle (San Vicente Reservoir) and surrounding quadrangles (Escondido, San Pasqual, Ramona, 

Poway, El Cajon Mountain, La Mesa, El Cajon and Alpine), recent and historical aerial photographs of 

the Site and surrounding areas (NETR 2009), and soil maps and descriptions from the Soil Survey, San 

Diego Area, California (USDA 1973, USDA 2015).  

 

Two general surveys and a jurisdictional delineation were conducted by REC biologists, and a focused 

protocol survey series for coastal California gnatcatcher was conducted by Gretchen Cummings 

(Permit TE-031850-4) of Cummings and Associates (see Table 1 for details). 

 

Table 1.  Surveys Conducted on the Project Site 

Date Time 
Temp 

(F) 
Sky  

(CC*) 
Wind 

(MPH) 
Survey Type Personnel 

2/12/15 10:00 AM - 11:30 AM 72 - 82 Clear 6-8 General Allison Sharpe 

9/23/15 10:15 AM - 1:00 PM 82 - 86 Clear 0-2 
General, jurisdictional 

delineation 

Catherine MacGregor 

and Kelsey Jenkins 

10/1/15 8:10 AM - 9:25 AM 69.7 - 76.4 Clear < 1.2 - < 3.1 Gnatcatcher Gretchen Cummings 

10/15/15 9:00 AM - 10:15 AM 77.4 - 77.6 100%  < 1.6 - < 2.9 Gnatcatcher Gretchen Cummings 

10/29/15 8:55 AM - 10:00 AM 70.2 - 76.9 60%-40%  < 2.4 - < 2.7 Gnatcatcher Gretchen Cummings 

11/12/15 9:35 AM - 10:35 AM 70.1 - 73.6 10%-15% < 1.4 - < 1.9 Gnatcatcher Gretchen Cummings 

12/2/15 10:00 AM - 11:15 AM 67.4 - 76.1 Clear < 3.2 - < 2.2 Gnatcatcher Gretchen Cummings 

12/16/15 11:00 AM - 12:00 AM 63.3 - 64.4 20%-clear < 2.2 to 2.0-4.7 Gnatcatcher Gretchen Cummings 

12/30/15 8:45 AM - 9:30 AM 51.7 - 52.7 Clear Calm Gnatcatcher Gretchen Cummings 

1/13/16 9:30 AM - 10:30 AM 54.7 - 63.8 50%-80% < 1.7 - < 2.4 Gnatcatcher Gretchen Cummings 

1/27/16 9:00 AM - 9:45 AM 57.6 - 59.1 75% < 0.9 - < 2.2 Gnatcatcher Gretchen Cummings 

*Cloud cover 

 

Plant species were identified in the field or collected for later identification, and wildlife species were 

identified directly by sight or vocalizations and indirectly by scat, tracks, or burrows. Field notes were 

maintained throughout the survey; all observed plant and animal species were recorded, and habitats 
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and special-status species were mapped. Habitats within a 100-foot perimeter around the Site were 

observed from the Project Site or public roadways. Mapping of biological resources on the Project Site 

was conducted on an aerial image scaled at roughly 1 inch = 120 feet.  

 

Scientific nomenclature and common names for animal species in this letter report follow American 

Ornithological Union (AOU 2012) for birds, Center for North American Herpetology (CNAH 2013) 

for reptiles and amphibians, Baker et al. (2003) for mammals, and Powell and Hogue (1979) for 

insects, as well as the San Diego Natural History Museum butterfly, spider, amphibian, reptile, bird 

and mammal checklists for subspecies (SDNHM 2002, 2005, and undated). Taxonomy and scientific 

nomenclature for plants follow the Jepson Manual, second edition (Baldwin et al. 2012) and common 

names are primarily from Rebman and Simpson (2006), with some rare plant common names from the 

California Native Plant Society (CNPS) Rare Plant Inventory (CNPS 2013).  

 

General Survey Results 

 

During REC’s Site survey, seven habitats/land cover categories were observed on-site:  Diegan coastal 

sage scrub: coastal form; disturbed Diegan coastal sage scrub; Diegan coastal sage scrub: baccharis-

dominated; developed land; disturbed land; non-wetland Waters of the US (natural channel); and non-

native grassland. These are shown in Figure 4 and discussed below.  

 

Diegan Coastal Sage Scrub: Coastal Form (Habitat Code 32510) occupies approximately 0.27 acre on-

site. This habitat is “Similar to Diegan Coastal Sage Scrub (32500) but at lower elevations, below 1000 

feet.” For reference, Diegan coastal sage scrub is characterized by “Low, soft-woody subshrubs (to ca. 

1 m high) that are most active in winter and early spring. Many taxa are facultatively drought-

deciduous. Dominated by Artemisia californica and Eriogonum fasciculatum together with Malosma 

laurina, Salvia apiana and Salvia mellifera. Stem- and leaf-succulents, while present, are not nearly as 

conspicuous as in Maritime Succulent Scrub (32400).” Diegan coastal sage scrub typically occurs on 

low moisture-availability sites such as steep, xeric slopes or clay-rich soils that are slow to release 

stored water and intergrades at higher elevations with several chaparral habitats. Characteristic species 

of this habitat include deerweed (Acmispon glaber), coastal sagebrush (Artemisia californica), 

California buckwheat (Eriogonum fasciculatum), chaparral bushmallow (Malacothamnus fasciculatus 

var. fasciculatus), laurel sumac (Malosma laurina), lemonadeberry (Rhus integrifolia), white and black 

sage (Salvia apiana and S. mellifera) and foothill needlegrass (Stipa lepida). In the coastal form of 

Diegan coastal sage scrub, coastal sagebrush tends to be the dominant species; other associated 

dominants may include California buckwheat, bush penstemon (Keckiella antirrhinoides), laurel 

sumac, lemonadeberry and black sage. (Oberbauer et al. 2008) 

 

The on-site Diegan coastal sage scrub: coastal form habitat is dominated by coastal sagebrush and 

inland California buckwheat (E. f. var. foliolosum). Other native species observed in this habitat 

include deerweed, sand-aster (Corethrogyne filaginifolia), doveweed (Croton setiger), California 

matchweed (Gutierrezia californica), coast monkey flower (Mimulus aurantiacus var. puniceus), 

fragrant everlasting (Pseudognaphalium beneolens) and black sage. Non-native species observed in 

this habitat include red brome (Bromus madritensis subsp. rubens), ripgut grass (B. diandrus), tocalote 

(Centaurea melitensis), and daggerleaf cottonrose (Logfia gallica). 
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Wildlife species detected in this habitat included invertebrates such as Behr’s metalmark (Apodemia 

mormo virgulti) and common buckeye (Junonia coenia grisea), and two mammal species: San Diego 

black-tailed jackrabbit (Lepus californicus bennettii) and desert cottontail (Sylvilagus audubonii). 

 

Disturbed Diegan Coastal Sage Scrub: Coastal Form (Habitat Code 32510) occupies approximately 

1.19 acres on-site. This Project-specific habitat category falls under Diegan coastal sage scrub: coastal 

form but was mapped separately because it has regenerated in an area that was previously excavated, 

filled, and used for soil stockpiling. The disturbed coastal sage scrub supported less herbaceous cover 

and more non-native forbs than the coastal sage scrub outside the area of ground disturbance. The 

disturbed Diegan coastal sage scrub on-site is dominated by coastal sagebrush and inland California 

buckwheat, with broom baccharis (Baccharis sarothroides). Other native species observed in this 

habitat include doveweed, coast monkey flower and fragrant everlasting. Non-native species observed 

consisted of tocalote, red-stem filaree (Erodium cicutarium) and daggerleaf cottonrose.   

 

Wildlife detected in on-site disturbed Diegan coastal sage scrub consisted of three invertebrate species: 

European honey bee (Apis mellifera), long-jawed desert termite (Gnathamitermes perplexus) and 

harvester ants (Subfamily Myrmicinae); two bird species: coastal California gnatcatcher and Say’s 

phoebe (Sayornis saya); and one mammal species: desert cottontail.  

 

Diegan Coastal Sage Scrub: Baccharis-dominated (Habitat Code 32530) occupies approximately 0.01 

acres on-site.  This habitat is “Similar to Diegan Coastal Sage Scrub (32500) but dominated by 

Baccharis species.” This habitat typically occurs on disturbed sites or those with nutrient-poor soils. It 

is often found with other forms of Diegan coastal sage scrub and on upper terraces of river valleys. 

This habitat is dominated by broom baccharis (Baccharis sarothroides) and/or coyote brush (B. 

pilularis subsp. consanguinea) and may include other species such as coastal sagebrush, California 

buckwheat, sawtooth goldenbush (Hazardia squarrosa), goldenbush (Isocoma menziesii) and black 

sage in lesser amounts (Oberbauer et al. 2008).  

 

The Diegan coastal sage scrub: baccharis-dominated habitat on-site is a monotypic stand of broom 

baccharis with little understory.  

 

Only one wildlife species was detected on-site in Diegan coastal sage scrub: baccharis-dominated 

habitat, European honey bee.  

  

Developed Land (Habitat Code 12000) occupies approximately 1.01 acres on-site. This land cover 

category consists of “Areas that have been constructed upon or otherwise physically altered to an 

extent that native vegetation is no longer supported. Developed land is characterized by permanent or 

semi-permanent structures, pavement or hardscape, and landscaped areas that require irrigation. Areas 

where no natural land is evident due to a large amount of debris or other materials being placed upon it 

may also be considered urban/developed (e.g. car recycling plant, quarry).” Developed land is typically 

unvegetated or landscaped with a variety of ornamental (usually non-native) plants. (Oberbauer et al. 

2008)  

 

Developed land on-site consists of the Calvary Chapel building, parking lots and landscaped areas.  

The only native plant species observed on developed land were sprouting broom baccharis, inland 

California buckwheat, and fragrant everlasting; and landscaped western sycamore (Platanus 
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racemosa). Non-native ornamental species observed include carrotwood (Cupaniopsis anacardioides), 

queen palm (Syagrus romanzoffiana) and Indian hawthorn (Rhaphiolepis indica). Other “weedy” non-

native species consisted of short-pod mustard (Hirschfeldia incana) and prickly lettuce (Lactuca 

serriola). 

 

The only wildlife species observed on developed land were an unidentified sulfur butterfly, 

unidentified lizard, and lesser goldfinch (Spinus psaltria). 

 

Disturbed land (Habitat Code 11300) occupies approximately 0.59 acre on-site. This land cover 

category is comprised of “Areas that have been physically disturbed (by previous legal human activity) 

and are no longer recognizable as a native or naturalized vegetation association, but continues to retain 

a soil substrate. Typically vegetation, if present, is nearly exclusively composed of non-native plant 

species such as ornamentals or ruderal exotic species that take advantage of disturbance, or shows 

signs of past or present animal usage that removes any capability of providing viable natural habitat for 

uses other than dispersal. Examples of disturbed habitat include areas that have been graded, 

repeatedly cleared for fuel management purposes and/or experienced repeated use that prevents natural 

revegetation (i.e. dirt parking lots, trails that have been present for several decades), recently graded 

firebreaks, graded construction pads, construction staging areas, off-road vehicle trails, and old 

homesites.” Characteristic species are typically invasive, non-native forb species such as Italian thistle 

(Carduus pycnocephalus subsp. pycnocephalus), sea-figs (Carpobrotus spp.), star-thistles (Centaurea 

spp.), sweet fennel (Foeniculum vulgare), horehound (Marrubium vulgare), Russian-thistles (Salsola 

spp.), London rocket (Sisymbrium irio), sow-thistles (Sonchus spp.) and wild radish (Raphanus 

sativus). Perennial grasses such as pampas grass (Cortaderia selloana) and African fountain grass 

(Pennisetum setaceum) are also commonly found in this land cover category. (Oberbauer et al. 2008) 

 

Disturbed land on-site consists of heavily compacted soil areas with bike jumps that are accessed by 

hikers, bikers and individuals walking their dogs, and cut or filled banks with sparse cover of non-

native forbs. Native vegetation was limited only to western jimson weed (Datura wrightii) and one 

black sage.  Non-native vegetation observed included white tumbleweed (Amaranthus albus), spotted 

spurge (Euphorbia maculata), and castor bean (Ricinus communis).  

 

Wildlife species detected on disturbed land included invertebrates such as common buckeye; two 

reptile species: orange-throated whiptail (Aspidoscelis hyperythra) and western fence lizard 

(Sceloporus occidentalis); one bird species: California towhee (Melozone crissalis); and three mammal 

species: dog (Canis familiaris), cat (Felis catus) and San Diego desert woodrat (Neotoma lepida 

intermedia) (midden, possibly abandoned).  

 

Non-wetland Waters of the US (No Habitat Code) occupies approximately 0.03 acre on-site. This 

habitat type does not have a Holland/Oberbauer code, but matches the “Natural Channel” designation 

in Table 5-2: Uniform Mitigation Ratios (City of Santee 2006). 

 

This area on-site consists of a small drainage feature that runs north-to-south between the graded land 

on either side. The drainage contained some non-native forbs such as spotted spurge, castor bean, and 

wild radish, with small amounts of curly dock (Rumex crispus). Broom baccharis grows along the 

edges. Other native species observed include a few coastal sagebrush and interior California 

buckwheat, fragrant everlasting and wreath-plant (Stephanomeria sp.) along the edges. 
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Only one animal species was detected in the disturbed wetland habitat: fiery skipper (Hylephila 

phyleus).  

  

Non-native Grassland (Habitat Code 42200) occupies approximately 0.28 acre on-site. This habitat 

consists of “A dense to sparse cover of annual grasses with flowering culms 0.2-0.5 (1.0) m high. 

Often associated with numerous species of showy-flowered, native annual forbs (“wildflowers”), 

especially in years of favorable rainfall. In San Diego County the presence of Avena, Bromus, 

Erodium, and Brassica are common indicators. In some areas, depending on past disturbance and 

annual rainfall, annual forbs may be the dominant species; however, it is presumed that grasses will 

soon dominate. Germination occurs with the onset of the late fall rains; growth, flowering, and seed-set 

occur from winter through spring. With a few exceptions, the plants are dead through the summer-fall 

dry, persisting as seeds. Remnant native species are variable. This can include grazed and even dry-

farmed (i.e., disked) areas where irrigation is not present.” Non-native grassland typically occurs on 

fine-textured, often clay soils that are moist or even waterlogged during the winter and very dry during 

the summer and autumn. Characteristic non-native species include oats (Avena spp.), mustards 

(Brassica spp.), purple falsebrome (Brachypodium distachyon), brome grasses (Bromus spp.), tocalote 

(Centaurea melitensis), filarees (Erodium spp.), ryegrass (Festuca perennis), short-pod mustard 

(Hirschfeldia incana), burclovers (Medicago spp.) and schismus (Schismus spp.). Although 

characterized by non-native annual grasses, this habitat can also include native species such as 

paintbrushes or owl’s-clovers (Castilleja spp.), tarplants and tarweeds (Centromadia and Deinandra 

spp.), California poppy (Eschscholzia californica), native fescues (Festuca spp.), gilia (Gilia spp.), 

goldfields (Lasthenia spp.), lupines (Lupinus spp.), phacelias (Phacelia spp.) and plantains (Plantago 

spp.). (Oberbauer et al. 2008)  

 

On-site non-native grassland is dominated by ripgut grass and red-stem filaree. Other non-native 

species observed included tocalote, rat-tail fescue (Festuca myuros), short-pod mustard, and 

horehound. The only native species observed growing in this habitat were doveweed and western 

jimson weed.  

 

Wildlife species detected in non-native grassland include invertebrates such as marine blue (Leptotes 

marina); one reptile species: orange-throated whiptail; and two mammal species: coyote (Canis 

latrans) (scat) and desert cottontail (scat). 

 

Complete lists of plant and animal species detected on-site are provided in Appendices A and B, 

respectively. 

 

SPECIAL-STATUS SPECIES 

 

For the purposes of this report, a sensitive or special-status plant or animal is any taxon (species, 

subspecies, or variety) that is officially listed by California or the federal government as Endangered, 

Threatened, or Rare, or a candidate for one of those listings; classified as Fully Protected, Species of 

Special Concern, or Watch List animal species by the California Department of Fish and Wildlife 

(CDFW); included in California Rare Plant Ranks (CRPR) 1 through 4; or listed as Proposed Covered 

or Narrow Endemic in the 2006 Draft Subarea Plan (City of Santee 2006).  
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Lists of special-status plants and animals with the potential to occur on the Project Site were generated 

from the CNDDB RareFind5 database. The resulting lists include any special-status species 

documented within the Project Site’s USGS 7.5’ quadrangle or surrounding quadrangles. Appendix C 

provides information on these special-status plant species, as well as an evaluation of the potential for 

each species to occur on-site, based on CNDDB, the CNPS Inventory of Rare and Endangered Plants 

(on-line version, 2013), Reiser’s Rare Plants of San Diego County (2001), professional botanical 

experience, and field observations. Appendix D provides information on these animal species, and an 

evaluation of the potential for each species to occur on-site, based on species requirements, CNDDB 

search results, and field observations. 

 

Special-status Species Observed on the Project Site 

 

Four special-status species were detected on-site: orange-throated whiptail, coastal California 

gnatcatcher, San Diego black-tailed jackrabbit, and San Diego desert woodrat.  Locations are shown in 

Figure 4. 

 

Orange-throated whiptail (Aspidoscelis hyperythra) is a California Species of Special Concern (SSC) 

and a City of Santee MSCP Proposed Covered species (CSPC) (as listed in the 2006 Draft Subarea 

Plan). This lizard inhabits coastal sage scrub, mixed chaparral, grassland, riparian, and chamise 

chaparral habitats, typically with loose soil, rocks, and their preferred food source: termites. Four 

individuals were observed on-site: two in disturbed land and two in non-native grassland. Of these 

individuals, three were juveniles.  

 

Coastal California gnatcatcher (Polioptila c. californica) is a SSC, Federal Threatened species and 

CSPC species. This bird inhabits coastal sage scrub, especially where coastal sagebrush is the 

dominant plant, up to 3,000 feet AMSL but the vast majority of known occurrences are at 1000 feet 

AMSL or lower.  During the first survey, an individual was heard calling in the disturbed Diegan 

coastal sage scrub on-site throughout the survey and later an individual, considered the same one, was 

directly observed just off-site. In the second survey, an individual was heard off-site to the north of the 

northern end of the drainage and then was observed on-site on the western side of the drainage in 

inland California buckwheat. Nine protocol surveys were conducted by Gretchen Cummings (Permit 

TE-031850-4) that confirmed occupancy of the Project Site and adjacent habitat by coastal California 

gnatcatcher (Cummings and Associates 2016). A copy of the gnatcatcher report is provided in 

Appendix E. The coastal sage scrub on the Project Site, and to the west, north and east of the Site, is 

located just inside the southern boundary of designated Critical Habitat for this species, as shown in 

Figure 7. 

 

San Diego black-tailed jackrabbit (Lepus californicus bennettii) is a SSC and CSPC species that 

inhabits coastal sage scrub, mixed chaparral, oak woodlands, chamise chaparral, mixed conifer, closed 

cone forest and open areas; this species can be common in irrigated pastures and row crops as well.  

One individual was observed in Diegan coastal sage scrub: coastal form habitat on-site. 

 

San Diego desert woodrat (Neotoma lepida intermedia) is a SSC and that inhabits coastal sage scrub, 

oak woodlands and chamise chaparral, and is associated with rock outcrops and cacti. This nocturnal 

species was not directly observed during the surveys, but one damaged midden was observed on the 

disturbed west bank near the southern end of the drainage against and among rocks. Because the 
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midden was in poor condition, it is not known if this species is currently on-site or only inhabited the 

area in the past. 

 

Special-status Species with Moderate to High Potential to Occur on the Project Site 

 

Based on CNDDB records searches in the Project quadrangle and evaluation of current Site conditions, 

the following species have moderate to high potential to occur on-site: 

 

Plants 

 

Western dichondra (Dichondra occidentalis) is a California Rare Plant Rank (CRPR) 4.2 species. This 

rhizomatous perennial herb blooms between January and July and grows in chaparral, cismontane 

woodland, coastal scrub and valley and foothill grassland between 50-500 meters AMSL. Although 

there are no documented CNDDB occurrences in the Project quadrangle, this species can be difficult to 

detect and suitable habitat does occur on-site. Therefore, this species has moderate potential to occur 

on-site. 

 

Robinson’s peppergrass (Lepidium virginicum var. robinsonii) is a CRPR 4.3 species (although it is no 

longer considered a valid taxon in the latest Jepson Manual [Baldwin et al. 2012]). This annual herb 

blooms between January and July and grows in chaparral and coastal scrub between 1-885 meters 

AMSL. This species would not have been detectable during REC’s Site surveys because it blooms and 

dies back much earlier in the year. Although it was not observed, it is documented by the CNDDB in 

the Project quadrangle, suitable habitat occurs on-site, and it is somewhat widespread. Therefore, this 

species has moderate potential to occur on-site. 

 

Golden-ray pentachaeta (Pentachaeta aurea subsp. aurea) is a CRPR 4.2 species. This annual herb 

blooms between March and July and grows in chaparral, cismontane woodland, coastal scrub, lower 

montane coniferous forest, riparian woodland and valley and foothill grassland between 80-1850 

meters AMSL. This species would likely not have been detectable during the surveys because it dies 

back in the summer. Although it was not observed, it is documented by the CNDDB in the Project 

quadrangle, and suitable habitat occurs on-site. Therefore, this species has moderate to high potential 

to occur on-site. 

 

Rush chaparral-star (Xanthisma junceum) is a CRPR 4.3 species. This perennial herb blooms between 

June and January and grows in chaparral and coastal scrub between 240-1000 meters AMSL. Although 

there are no documented CNDDB occurrences in the Project quadrangle, this species can be difficult to 

detect due to the drought, is somewhat widespread, and suitable habitat does occur on-site. Therefore, 

this species has moderate potential to occur on-site. 

 

Animals 

 

Coastal whiptail (Aspidoscelis tigris stejnegeri) is a lizard that inhabits hot, dry open areas with sparse 

foliage in coastal sage scrub, chaparral, woodland, and riparian areas. The Diegan coastal sage scrub 

on-site is of sufficient quality to support this species, as is the undeveloped land to the west of the Site.  

Therefore, coastal whiptail has high potential to occur on-site. 
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Red diamond rattlesnake (Crotalus ruber) is a SSC that inhabits coastal sage scrub, mixed chaparral, 

open grassy areas and agricultural areas, chamise chaparral, piñon-juniper woodlands and desert scrub.  

The Diegan coastal sage scrub on-site, non-native grassland habitats on-site, and the undeveloped land 

to the west of the Site, are suitable for this species. Therefore, red diamond rattlesnake has a high 

potential to occur on-site. 

 

Coast horned lizard (Phrynosoma blainvillii) is a SSC and CSPC species that inhabits coastal sage 

scrub and feeds almost exclusively on harvester ants.  The coastal sage scrub and non-native grassland 

on-site support harvester ants and the undeveloped land to the west of the Site is also likely suitable for 

this species. Therefore, coast horned lizard has a high potential to occur on-site. 

 

Raptor Foraging, Nesting Birds, and Migratory Birds 

 

Raptors are protected under California Fish and Game Code Section 3503.5, which specifically 

protects all birds in the orders Falconiformes or Strigiformes (raptors, including owls and turkey 

vultures).  It is unlawful to take, possess or destroy any such raptors or their nests and eggs except as 

otherwise provided in the Fish and Game Code.  Although no raptors were observed during either 

survey and the Site does not support trees likely to serve as raptor nesting habitat, the Site could serve 

as raptor foraging habitat due to the presence of suitable mammalian prey species detected on-site and 

the Site’s adjacency to a large undeveloped area very likely to serve as raptor foraging habitat. 

 

California Fish and Game Code Section 3503 makes it unlawful to take, possess, or needlessly destroy 

the nest or eggs of any bird, except as otherwise provided by the Fish and Game Code or any 

regulation made pursuant to the Code. The federal Migratory Bird Treaty Act prohibits the killing or 

transport of native migratory birds, or any part, nest, or egg or any such bird unless allowed by another 

regulation (such as for “game” birds). Therefore, all native, non-game birds on the Project Site, and the 

nests and eggs of all native non-game birds, are protected during the nesting season even if these birds 

are not special-status or otherwise protected. 

 

Large Mammal Use / Wildlife Corridor / Nursery Site 

 

No evidence of Site use by large mammals such as mule deer (Odocoileus hemionus) was found during 

REC’s surveys. Although the Site has connectivity to a large area of undeveloped land that could 

support large mammals, they are unlikely to significantly utilize the Site because it is close to 

development.  

 

The Site is very unlikely to serve as a wildlife corridor or linkage because development surrounds it on 

three sides and there is ample space to the west for wildlife to move through. According to the 2006 

Draft Subarea Plan, the Site is located to the southeast of a designated Habitat Linkage/Wildlife 

Corridor within the Santee Subarea Preserve, but is not within the Linkage/Corridor (City of Santee 

2006). 

 

As defined in the “County of San Diego Guidelines for Determining Significance and Report Format 

and Content Requirements,” native wildlife nursery sites are “sites where wildlife concentrate for 

hatching and/or raising young, such as rookeries, spawning areas and bat colonies.” While a number of 

species may breed on-site, the Site’s disturbed condition and proximity to development make it a poor 
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candidate as a wildlife nursery site and is very unlikely to be necessary habitat for these species’ 

reproduction. It is more likely that necessary breeding habitat occurs off-site to the west where the 

potential for anthropogenic disturbance is lower. 

 

JURISDICTIONAL WETLANDS AND WATERWAYS 

 

A drainage feature crosses the Site from north to south, immediately west of the existing structures and 

parking lot. The main source of water for this drainage is a culvert under Summit Avenue, to the 

northeast of the Site. Additional surface water appears to come from erosional rills along dirt roads to 

the north and northwest of the Site. South of the Site, and south of the SDG&E right-of-way, the 

drainage feature enters a culvert that carries it under the residential area. While the drainage feature has 

a small channel with low banks to the north and south of the Site, developed areas above the banks on-

site have been altered from past development. Therefore, the apparent tops of the banks are now higher 

than in the surrounding undeveloped area. Reinforcing rock has been added to the bank slopes.  

 

A jurisdictional delineation of the drainage feature was conducted by REC Senior Biologist Catherine 

MacGregor. The edges of the channel were GIS-mapped by REC’s survey team, as directed by Ms. 

MacGregor. The approximate elevation of the original natural top of bank, based on substrate, bank 

slope and bank vegetation, signs of flow and erosion, and comparison with the upstream and 

downstream sections of the channel, was also GIS-mapped by the surveyors. The surveyed US Army 

Corps of Engineers (USACE) jurisdictional Waters of the US and CDFW-jurisdictional streambed are 

shown in Figure 5. (Waters of the State jurisdictional limits on the Site correspond to the CDFW 

streambed jurisdictional limits). The Project has been designed to avoid all impacts to the USACE and 

CDFW jurisdictional drainage areas onsite and therefore does not require permitting from the USACE, 

CDFW, or Regional Water Quality Control Board (RWQCB). “No Permit Required” letters are 

provided in Appendix F. 

 

OTHER UNIQUE FEATURES/RESOURCES 

 

The Project Site does not include any hilltops, rock outcrops, or unusual topography.  

 

SIGNIFICANCE OF PROJECT IMPACTS AND PROPOSED MITIGATION 

 

Impacts to biological resources can be categorized as direct, indirect, or cumulative.  Direct impacts 

are a result of Project implementation, and generally include loss of vegetation, special-status habitats, 

and plant and animal populations; introduction of non-native species which may outcompete and 

displace native vegetation; activity-related wildlife mortality; loss of foraging, nesting, breeding, or 

burrowing habitat; and fragmentation of wildlife corridors. Indirect impacts occur as a result of the 

increase in human encroachment in the natural environment and include off-road vehicle use, which 

impacts special-status plant and animal species; harassment and/or collection of wildlife species; 

wildlife predation by domestic animals that intrude into open space areas; and increased wildlife 

mortality along roads. Figure 6 depicts the Project’s direct impacts to biological resources that would 

occur from implementation of the Project. Direct and indirect Project impacts to habitats and special-

status resources are discussed in the following sections.   
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Direct Impacts 

 

Implementation of the Project would directly impact 2.94 acres of on-site habitat, in addition to 0.02 

acre of off-site developed land.  Habitat impacts resulting from implementation of the Project and 

required mitigation are summarized in Table 4, below. 

 

Table 4. Habitat/Vegetation Communities and Impacts 

Habitat/Vegetation 

Community 

Existing 

On-site 

(acres) 

Impacts 

On-site 

(acres) 

Impacts 

Off-site 

(acres) 

Total 

Impacts 

(acres) 

(Miti-

gation 

Ratio, 

City of 

Santee*) 

Miti-

gation 

Ratio 

(MSCP**) 

Miti-

gation 

Required 

(acres) 

Diegan Coastal Sage 

Scrub: Coastal Form 

(32510) 

0.27 0.03 0.00 0.03 2:1 2:1 0.06 

Disturbed Diegan 

Coastal Sage Scrub 

(32510) 

1.19 1.13 0.00 1.13 1.5:1 1.5:1 1.70 

Diegan Coastal Sage 

Scrub: Baccharis-

dominated (32530) 

0.01 0.00 0.00 0.00 1:1 1:1 0.00 

Developed Land 

(12000) 
1.01 1.00 0.02 1.02 0:1 0:1 0.00 

Disturbed Land 

(11300)  
0.59 0.52 0.00 0.52 0:1 0:1 0.00 

Non-wetland Waters 

of the US (Natural 

Channel) 

(no habitat code) 

0.03 0.00 0.00 0.00 1:1 1:1 0.00 

Non-native 

Grassland (42200) 
0.28 0.24 0.00 0.24 

0:1 to 

1:1* 
0.5:1 0.12 

TOTAL 3.38 2.92 0.02 2.94   1.88 

*City of Santee 2006 Draft Subarea Plan, as listed in Table 5-2:  Uniform Mitigation Ratios. 

**MSCP ratio for projects outside approved MSCP Plan areas. Mitigation ratios have been approved by USFWS, as shown 

in Appendix G. 

 

Three sources for mitigation ratios were referenced for the Project: 

 the City of Santee’s 2006 Draft Subarea Plan  

 Table 5, “Habitat Mitigation Ratios” from the County of San Diego’s “Guidelines for 

Determining Significance and Report Format and Content Requirements,” which is applies to 

mitigation for impacts outside of approved MSCP Plan areas (County of San Diego 2010b)   
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 For Diegan coastal sage scrub, the “Southern California Coastal Sage Scrub NCCP 

Conservation Guidelines” including its habitat evaluation flowchart  

As shown in Table 4, the ratios for the City’ Draft Subarea Plan and the County guidelines are the 

same, with the exception of the ratio for non-native grassland.  However, the County’s mitigation ratio 

for non-native grassland is within the range provided in the City’s Draft Subarea Plan.  Because the 

City’s 2006 Draft Subarea Plan has not yet been approved, the County’s mitigation ratios were applied 

to the Project Site.  

  

For Diegan coastal sage scrub, additional guidance on the appropriate value of the habitat was 

provided by the NCCP guidelines.   Following these guidelines, mitigation ratios for coastal sage scrub 

are typically 1:1, 2:1 or 3:1 depending on habitat value for long-term conservation.  A copy of the 

NCCP evaluation flowchart with the accompanying text description of “Ranking land for interim 

protection”, (CDFG 1993) is provided in Appendix H.  

 

Direct impacts to 0.03 acre of Diegan coastal sage scrub and 1.13 acres of disturbed Diegan coastal 

sage scrub (1.16 total) would be significant and require mitigation.  

 

Based on the flowchart, and accompanying text on ranking, the Diegan coastal sage scrub along the 

western edge of the property is of intermediate potential value because, although it is small, it is on the 

western edge of the Site and adjacent to a large undeveloped area. Therefore, a 2:1 ratio is required for 

this habitat.  

 

The disturbed coastal sage scrub is of lower value because it is immediately adjacent to the existing 

church and has been reduced in quality through previous grading/filling. As described in the NCCP 

“Ranking land for interim protection,” “small, isolated CSS patches (especially those surrounded by 

urban lands) with relatively small populations should be considered of low long-term potential value.” 

The disturbed CSS on-site is located at the easternmost edge of the undeveloped land to the west and is 

not adjacent to the extensive areas of coastal sage scrub to the east; it is immediately adjacent to the 

church parking lot and a SDG&E right-of-way, and only 150 feet north of an extensive residential 

development. Additional development is located to the northeast and north. This setting is similar to 

the NCCP ranking description for low potential value. However, the proximity of extensive 

undeveloped land (including coastal sage scrub) to the west is similar to the description for 

intermediate potential value. These factors indicate that the appropriate mitigation ratio for the 

disturbed coastal sage scrub would be between the lower and intermediate ratios, at 1.5:1.  

 

The City’s 2006 Draft Subarea Plan specifies a mitigation ratio between 1:1 and 2:1 for coastal sage 

scrub, depending on site-specific conditions such as habitat patch size and isolation. For instance, the 

Plan requires a mitigation ratio of 1:1 for “habitat patches <1 acre or small isolated habitat patches” 

and a ratio of 2:1 for “all others.” The Project impact to a 1.13-acre patch of disturbed coastal sage 

scrub in close proximity to development on two sides is only a fraction of an acre over the guideline 

threshold of 1 acre, and the patch is partially isolated. Therefore, the proposed mitigation ratios of 2:1 

for coastal sage scrub not categorized as disturbed and of 1.5:1 for disturbed coastal sage scrub are in 

agreement with the 2006 Draft Subarea Plan, as well.  
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Because coastal sage scrub on-site is occupied by coastal California gnatcatcher, the direct impact to 

coastal sage scrub is also a significant direct impact to coastal California gnatcatcher, and would 

require mitigation as such.  

 

The baccharis-dominated coastal sage scrub is coastal sage scrub in name only and, as a dense 

monotypic stand of broom baccharis, it provides little habitat function similarity to the surrounding 

coastal sage scrub. Therefore, a mitigation ratio of 1:1 is appropriate for the baccharis-dominated 

coastal sage scrub. Because impacts to the baccharis scrub will be completely avoided, no mitigation is 

required. 

 
The mitigation ratio for developed and disturbed lands on the Site is 0:1. While developed land always has 

a mitigation ratio of 0:1, disturbed land can have a mitigation ratio of 0.5:1 according to the 2006 Draft 

Subarea Plan if it has habitat value for foraging raptors, as a wildlife linkage, or supports sensitive species. 

However, disturbed land on the Site has no habitat value, and therefore has a mitigation ratio of 0:1.  

 

The mitigation ratio for Non-wetland Waters of the US (Natural Channel) would be 1:1. Impacts to the 

channel will be avoided through completely spanning the channel (including Non-wetland Waters of the 

US, CDFW streambed, and Waters of the State). Because impacts to the channel will be completely 

avoided, no mitigation is required. This strategy to avoid impacts to the jurisdictional Waters and 

Streambed has been presented at a jurisdictional agencies pre-application meeting with the USACE, 

CDFW, and RWQCB for approval. Because the channel will be completely spanned, no jurisdictional 

agency permitting will be required. 

 

The mitigation ratio for non-native grassland not occupied by burrowing owl (Athene cunicularia) is 0.5:1, 

according to the “County of San Diego Guidelines for Determining Significance and Report Format and 

Content Requirements” Table 5:  Habitat Mitigation Ratios, which applies to mitigation for impacts 

outside of approved MSCP Plan areas (County of San Diego 2010b)  As specified in the 2006 Draft 

Subarea Plan, the mitigation ratio for non-native grassland can be 0:1 to 1:1 depending on the size of the 

patch and whether it is isolated. The mitigation ratio for non-native grassland on the Project Site according 

to the Subarea Plan would be 0:1 because the patch is less than 3 acres in size. The proposed mitigation 

ratio of 0.5:1, based on Table 5 and absence of burrowing owl, does not conflict with the 2006 Draft 

Subarea Plan.  

 

Loss of on-site habitat will also be a potentially significant direct impact to raptors via loss of foraging 

area. Similarly, direct impacts to the observed locations of orange-throated whiptail and San Diego 

desert woodrat (midden) and loss of foraging habitat for San Diego black-tailed jackrabbit would also 

be potentially significant.  

 

Although the Site has connectivity to a large area of undeveloped land that could support large 

mammals and serve as a wildlife corridor, large mammals and other wildlife are unlikely to 

significantly utilize the Site as a wildlife corridor because it is close to development. In addition, the 

Site is not within the Linkage/Corridor (City of Santee 2006).While a number of species may breed on-

site, the Site’s disturbed condition and proximity to development make it a poor candidate as a wildlife 

nursery site and it is very unlikely to be necessary habitat for these species’ reproduction. Therefore, 

the Project will not directly impact any wildlife corridors, linkages, or wildlife nursery sites.  
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Proposed Direct Impact Mitigation 

 

The Project will result in direct impacts to 1.16 acres of Diegan coastal sage scrub, which will require 

mitigation. Impacts to 0.03 acre of Diegan coastal sage scrub (not categorized as disturbed) will be 

mitigated at a ratio of 2:1, requiring 0.06 acre; and impacts to 1.13 acres of disturbed Diegan coastal 

sage scrub will be mitigated at a ratio of 1.5:1, requiring 1.70 acres; for a total of 1.76 acres. Mitigation 

for this habitat loss would be achieved off-site through purchase and conservation of 1.76 acres of 

Diegan coastal sage scrub. Because the coastal sage scrub on-site is occupied by coastal California 

gnatcatcher, the mitigation site must contain sufficient quantities of coastal sage scrub habitat to 

mitigate for Project impacts and must also be occupied by coastal California gnatcatcher.   

 

The approximately 1.76-acre proposed mitigation site is located within a parcel (APN 378-170-10-00) 

containing approximately 9.1 acres of coastal sage scrub and approximately 1.36 acres of non-native 

grassland. The mitigation site, located on the east edge of the draft Subarea Plan preserve, includes 

preserve land (75% conservation goal) on the eastern and northeastern sides, and land outside the 

preserve mapped as “Natural Vegetation within Santee Study Area Not Conserved.” A Habitat 

Linkage/Wildlife Corridor is mapped across the mitigation site. Preserve land as mapped in the draft 

Subarea Plan continues south of the mitigation site and north toward the Fanita Ranch portion of the 

preserve. The proposed mitigation site is also located within, and surrounded on three sides by, 

USFWS Critical Habitat for coastal California gnatcatcher. Therefore, the mitigation site is considered 

occupied by coastal California gnatcatcher by USFWS and the City.   

 

Calvary Chapel Santee is seeking a Section 10(a)(1)(B) Incidental Take Permit from the USFWS to 

authorize take of coastal California gnatcatcher that may occur in the course of otherwise lawful 

activities associated with the proposed Project. This Permit is necessary because activities associated 

with the proposed Project may result in incidental take of coastal California gnatcatcher through the 

removal and modification of occupied coastal California gnatcatcher habitat. To fulfill requirements of 

the Incidental Take Permit, a low-effect Habitat Conservation Plan (HCP) is being prepared in 

consultation with the USFWS. This HCP includes measures to avoid, minimize, and mitigate impacts 

to coastal California gnatcatcher. Mitigation measures include the purchase of the 1.76 acres of off-site 

gnatcatcher-occupied coastal sage scrub habitat, which will be conserved, managed, and monitored in 

perpetuity. A conservation easement will be dedicated over the entire 1.76 acres prior to construction. 

The long-term management will be carried out by an approved Resource Manager and financial means 

will be provided through an endowment established by Calvary Chapel Santee for use by the long-term 

Resources Manager.  

 

These mitigation measures will reduce direct impacts to coastal sage scrub habitat and coastal 

California gnatcatcher to below a level of significance. 

 

The Project will result in a direct impact to 0.24 acre of non-native grassland, which will require 

mitigation. This non-native grassland impact will be mitigated at a ratio of 0.5:1, for a total mitigation 

acreage of 0.12 acre. Mitigation for non-native grassland would be achieved off-site through purchase 

and conservation of 0.12 acre of non-native grassland. This mitigation measures will reduce direct 

impacts to non-native grassland to below a level of significance. 
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Direct impacts to other special-status species observed on-site (orange-throated whiptail [SSC, CSPC], 

San Diego black-tailed jackrabbit [SSC, CSPC], San Diego desert woodrat [SSC], and raptors [Fish 

and Game Code protected]) do not require species-specific mitigation because impacts to these species 

will be mitigated by the purchase and management in perpetuity of the off-site coastal sage scrub 

habitat that supports these species.  

 

Potentially Significant Indirect Impacts and Proposed Mitigation 

 

The Site is already subject to substantial indirect impacts from nearby development, such as 

encroachment by domestic animals and invasive plant species, increased light and noise levels, and 

activities such as hiking, biking and dog-walking. Further development of the Site could promote 

human, domestic animal, and invasive plant species intrusion into nearby coastal sage scrub; and 

increase noise and light levels adjacent to coastal California gnatcatcher habitat. Because coastal 

California gnatcatcher is a Federal Threatened species, these indirect impacts are potentially 

significant. Indirect impacts to occupied coastal sage scrub will be mitigated through installation of 

temporary fencing at the limits of disturbance prior to clearing, grubbing, and/or grading; installation 

of permanent fencing along the western, northwestern, and southwestern edges of the Site development 

footprint between the Project and remaining coastal sage scrub habitat; supervision of fencing 

installation by a qualified biologist; education of workers about the need to avoid impacts outside the 

approved work area by the biologist; monitoring of pre-construction activities such as clearing and 

grubbing by the biologist (with notification to the City if any encroachments occur); prohibition of 

invasive species in Project landscaping; and use of approved shielded outdoor lighting. These 

mitigation measures would reduce potential indirect impacts to coastal sage scrub habitat to below a 

level of significance. 

 

Another potential indirect impact that could result from development of the Project is interference with 

nesting birds protected by the MBTA and Fish and Game Code. The required mitigation measures, 

based on either avoidance of work during the coastal California gnatcatcher and avian breeding season 

or use of focused nest surveys and nest buffers (see summary of mitigation measures below for 

details), would reduce this potential impact to below a level of significance.  

 

Summary of Biological Mitigation Measures 

 

The Project will incorporate the following mitigation measures to reduce potentially significant 

impacts to a level below significant: 

 

BIO-MM-1. Prior to approval of the grading permit, the Project applicant shall purchase 1.76 

acres of Diegan coastal sage scrub occupied by coastal California gnatcatcher, which must be 

managed in perpetuity within a conservation easement. An Incidental Take Permit from 

USFWS shall be required because activities associated with the project may result in the 

incidental take of coastal California gnatcatcher through the removal and modification of 

occupied coastal California gnatcatcher habitat. To fulfill the requirements of the Incidental 

Take Permit, a low-effect Habitat Conservation Plan (HCP) shall be prepared for the proposed 

mitigation site, and shall be approved by USFWS prior to approval of the grading permit for 

the Project. The HCP includes measures to avoid, minimize and mitigate impacts to the coastal 

California gnatcatcher. The coastal sage scrub mitigation acreage shall be achieved off-site 
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through the purchase and conservation of 1.76 acres of Deigan coastal sage scrub, located 

within a parcel (APN 378-170-10-00) containing 9.1 acres of coastal asge scrub and approved 

by USFWS. The mitigation acreage shall be protected by permanent signage and its location 

within a larger protected conservation area, and managed in accordance with all requirements 

in the approved HCP and associated resource management plan. 

 

BIO-MM-2. Prior to approval of the grading permit, the Project applicant shall purchase 0.12 acre 

of non-native grassland. The non-native grassland mitigation acreage, to be purchased at an 

existing habitat mitigation bank, such as Crestridge, shall be managed in perpetuity within a 

conservation easement.  

 

BIO-MM-3. Prior to vegetation clearing, grubbing, and/or grading, a qualified biologist shall 

supervise the placement of temporary construction fencing or flagging at the limits of 

disturbance adjacent to sensitive biological habitats. The biologist shall attend the pre-

construction meeting, educate workers about the need to avoid impacts outside of the 

approved area, shall be present during pre-construction activities such as clearing and 

grubbing to ensure there is no encroachment into the fenced biologically sensitive areas, and 

shall notify the City if any such encroachment should occur. Permanent fencing shall be 

installed at the western, northwestern, and southwestern edges of the Site development 

footprint between the Project and remaining coastal sage scrub habitat prior to construction.  

 

BIO-MM-4. The Project applicant shall ensure that no active nests are adversely affected by 

vegetation clearing, grubbing, grading, or construction, in compliance with the Migratory Bird 

Treaty Act California Fish and Game Code. These activities shall be scheduled to avoid the 

coastal California gnatcatcher and general avian breeding season (February 15 – August 31). 

Alternatively, these activities may occur during the avian breeding season if a qualified 

biologist conducts a survey for nests within three days prior to the work in the area, and 

monitors vegetation removal to ensure no nesting birds/raptors are impacted by the Project. If 

an active nest is identified, the following active nest protection mitigation measures shall be 

applied: 

a. A buffer shall be established between the clearing, grubbing, grading, and construction 

activities and the active nest so that nesting activities are not interrupted. The buffer 

shall be a minimum width of 300 feet and shall be delineated by temporary fencing, and 

shall remain in effect as long as construction is occurring or until the nest is no longer 

active. The biologist shall monitor the nest during Project activities until nesting is 

complete. This buffer may be reduced if it can be demonstrated to the satisfaction of the 

Wildlife Agencies that the reduction does not represent a threat to nesting activities.  

b. Normal clearing, grubbing, grading, and construction without nest buffer(s) may resume 

once the biologist demonstrates to the satisfaction of the City of Santee and Wildlife 

Agencies that all nesting is complete. Nesting would be considered complete if no 

active nests are observed during a focused nesting bird survey conducted within three 

days prior to resumption of such activities.  

 

BIO-MM-5. Project-related landscaping shall not include exotic plant species that may be 

invasive to native habitats. Invasive exotic plant species not to be used include those listed on 

the California Invasive Plant Council’s Invasive Plant Inventory. Prior to approval of grading 
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plans, the Project applicant shall submit and obtain City approval of a Landscape Plan.  Due to 

the proximity to the Wildland Urban Interface, the landscape plan shall be consistent with the 

San Diego County Plant List for Defensible Space. In addition, landscaping shall not include 

plants that require intensive irrigation, fertilizers, or pesticides adjacent to preserve areas, and 

water runoff from landscaped areas shall be directed away from adjacent habitat and contained 

and/or treated within the development footprint. Any planting stock to be brought onto the 

Project Site for landscaping shall be first inspected by a qualified pest inspector to ensure it is 

free of pest species that could invade natural areas, including but not limited to, Argentine 

ants, fire ants, and other insect pests. 

 

BIO-MM-6. Lighting from the Project Site shall not “spill over” or “trespass” into adjacent native 

habitat. A total of twelve lighting standards shall be placed in the parking lot in accordance 

with the locations specified in the Photometric Analysis for the Project prepared by Hamann 

Construction dated August 2016. Lighting standards shall be mounted 19 feet above finished 

grade, and the luminaire shall be shielded and directed to ensure that Project-related lighting 

does not spill over onto adjacent native habitat.  

 

CUMULATIVE IMPACTS 

 

Cumulative impacts occur as a result of ongoing direct and indirect impacts of unrelated projects 

within a geographic area, and are assessed on a regional basis to determine the overall effect of 

numerous activities on a special-status resource over a larger area. 

 

The proposed Project will result in direct impacts to habitat that supports special-status species, 

including the Federal Threatened coastal California gnatcatcher. However, much of the on-site habitat 

is in a disturbed state and is near development while extensive tracts of undeveloped land remain just 

west of the Site.  Because suitable habitat is abundant adjacent to the Site, it is likely that these 

individuals would simply relocate a short distance away. While loss of on-site habitat could potentially 

affect the special-status species individuals detected on-site, it is unlikely to significantly affect the 

species regionally.  

 

Furthermore, potential cumulative impacts should be offset by the preservation of habitat associated 

with projects in conformance with the MSCP and the City’s 2006 Draft Subarea Plan. As described by 

the 1998 MSCP implementing agreement, “the MSCP is a comprehensive, long-term habitat 

conservation plan for the Covered Species which addresses the needs of multiple species and the 

preservation of natural vegetation communities. The MSCP addresses the potential impacts of urban 

growth, natural habitat loss and species endangerment and creates a plan to mitigate for the potential 

loss of Covered Species and their habitat due to the direct and indirect impacts of future development 

of both private and public lands within the MSCP Area.” The MSCP and the 2006 Draft Subarea Plan 

are part of the larger NCCP, which addresses direct, indirect, and cumulative impacts to coastal sage 

scrub and its wildlife occupants. As discussed previously, impacts to coastal California gnatcatcher 

would be specifically mitigated through the purchase of occupied coastal sage scrub off-site, and the 

HCP required for processing of the Incidental Take Permit would provide additional insurance against 

cumulative impacts. 

 

A project can still have significant cumulative effects even if it complies with the MSCP and 
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applicable Subarea Plans. However, in this case, the Project is not expected to result in the substantial 

loss of special-status habitat, plants, or wildlife. Because the Project will not conflict with the goals 

and objectives of with the City’s 2006 Draft Subarea Plan or its implementation and because it 

proposes development of a parcel that is located within a largely developed area, potential cumulative 

impacts will be below a level of significance.  

 

CONCLUSION 

 

The proposed Calvary Chapel Santee Project would result in significant direct impacts to 1.16 acres of 

Diegan coastal sage scrub occupied by coastal California gnatcatcher and other special-status species 

and significant direct impact to 0.24 acre of non-native grassland. Mitigation for these direct impacts 

will necessitate the purchase and in-perpetuity management of 1.76 acres of Diegan coastal sage scrub 

occupied by coastal California gnatcatcher and 0.12 acre of non-native grassland. Potential indirect 

impacts to adjacent coastal California gnatcatcher habitat will be mitigated through mitigation 

measures designed to reduce edge effects to a level below significant. Cumulative impacts are below a 

level of significance and do not require mitigation. With the mitigation measures specified in this 

report, the Project will be consistent with, and will not conflict with the goals, objectives, or 

implementation of, the City of Santee 2006 Draft Subarea Plan.  

 

This concludes REC’s biological resources letter report. Please do not hesitate to contact REC with any 

questions or comments. Thank you.  

 
Sincerely,  
 
              
Catherine MacGregor      Lee BenVau 
Senior Biologist and Botanist     Field Biologist 
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APPENDIX A 
 

Plants Observed on the Calvary Chapel Santee  
Project Site 

  





Species Name Common Name Family Habitat
Acmispon glaber deerweed Fabaceae CSS
Amaranthus albus* white tumbleweed Amaranthaceae DIS
Artemisia californica coastal sagebrush Asteraceae CSS, DCSS, DW
Baccharis sarothroides broom baccharis Asteraceae BCSS, CSS, DCSS, 

DEV, DIS, DW, NNG
Boraginaceae popcorn flower (unidentified) Boraginaceae CSS
Bromus diandrus* ripgut grass Poaceae CSS, DCSS, DIS, NNG
Bromus madritensis subsp. rubens* red brome, foxtail chess Poaceae CSS, DCSS, DIS, NNG
Bromus sp.* brome grass Poaceae CSS, DCSS, BCSS, DIS, 

DW, NNG
Camissoniopsis sp. sun cup Onagraceae CSS
Centaurea melitensis* tocalote, Maltese star-thistle Asteraceae CSS, DCSS, DIS, NNG
Clarkia sp. clarkia Onagraceae DCSS
Corethrogyne filaginifolia sand-aster Asteraceae CSS, DCSS
Crassula connata pygmyweed Crassulaceae DCSS
Croton setiger doveweed Euphorbiaceae CSS, DCSS, DIS, NNG
Cupaniopsis anacardioides* carrotwood Sapindaceae DEV
Cupressaceae* cypress (ornamental) Cupressaceae DEV
Datura wrightii western jimson weed Solanaceae DIS, DCSS, NNG
Dietes sp.* iris Iridaceae DEV
Epilobium canum subsp. canum California fuchsia, zauschneria Onagraceae DIS
Eriastrum sp. wooly-star Polemoniaceae CSS, DCSS
Eriogonum fasciculatum var. foliolosum inland California buckwheat Polygonaceae CSS, DCSS, DEV, NNG
Erodium cicutarium* red-stem filaree/storksbill Geraniaceae CSS, DCSS, DIS, NNG
Eucalyptus  sp.* eucalyptus Myrtaceae DEV
Eucrypta sp. eucrypta Boraginaceae DCSS
Euphorbia maculata* spotted spurge Euphorbiaceae DW, DIS, DEV
Festuca myuros* rat-tail fescue Poaceae DIS, NNG
Gutierrezia californica California matchweed Asteraceae DCSS, CSS
Hirschfeldia incana* short-pod mustard Brassicaceae CSS, DEV, DIS, NNG
Juniperus sp.* juniper (ornamental) Cupressaceae DEV
Lactuca serriola* prickly lettuce Asteraceae DEV, DIS, NNG
Logfia gallica* daggerleaf cottonrose, narrow-

leaf filago
Asteraceae CSS, DCSS, DIS

Marrubium vulgare* horehound Lamiaceae DW, DIS, NNG
Mimulus aurantiacus var. puniceus coast monkey flower Phrymaceae CSS, DCSS
Nuttallanthus texanus large blue toadflax Plantaginaceae CSS
Opuntia sp. prickly-pear Cactaceae DCSS
Phacelia sp. phacelia Boraginaceae DCSS
Physalis crassifolia Greene's ground-cherry Solanaceae DIS
Pinus sp.* pine (ornamental) Pinaceae DEV
Platanus racemosa western sycamore Platanaceae DEV
Pseudognaphalium californicum California everlasting Asteraceae CSS, DCSS, DEV, DW
Pseudognaphalium beneolens fragrant everlasting Asteraceae CSS
Raphanus sativus* wild radish Brassicaceae DEV, DW
Raphiolepis indica* Indian hawthorn Rosaceae DEV
Rhamnus crocea spiny redberry Rhamnaceae CSS
Ricinus communis* castor bean Euphorbiaceae DIS, DW, NNG
Rumex crispus* curly dock Polygonaceae DW
Salvia mellifera black sage Lamiaceae CSS, DCSS, DIS
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Species Name Common Name Family Habitat
Stephanomeria sp. wreath-plant Asteraceae DW
Syagrus romanzoffiana* queen palm Arecaceae DEV
Yucca sp.* Yucca (ornamental) Agavaceae DEV

* non-native

BCSS = Diegan Coastal Sage Scrub: Baccharis-dominated
CSS = Diegan Coastal Sage Scrub: Coastal Form
DCSS = Disturbed Diegan Coastal Sage Scrub: Coastal Form
DEV = Developed Land
DIS = Disturbed Land
DW = Disturbed Wetland
NNG = Non-native Grassland

! State or Federal special-status (State endangered, threatened, or rare; Federal endangered, threatened, or candidate for 
listing, CRPR 1-4)
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APPENDIX B 
 

Animals Observed on the Calvary Chapel Santee  
Project Site 

  





Scientific Name Common Name Habitat Observed No. Observed 
(estimate)

Apis mellifera* European honey bee BCSS, DCSS, DIS, NNG many
Apodemia mormo virgulti Behr's metalmark CSS 2
Class Gastropoda (*) snail NNG 1
Family Formicidae ant DIS many
Gnathamitermes perplexus long-jawed desert termite DCSS, NNG tubes
Hylephila phyleus fiery skipper DW 1
Junonia coenia grisea common buckeye CSS, DIS 2
Leptotes marina marine blue NNG 1
Subfamily Coliadinae sulphur butterfly (unidentified) DEV, NNG, DCSS 5
Subfamily Myrmicinae harvester ant DCSS, NNG many
Subfamily Pierinae white butterfly (unidentified) CSS 1
Subfamily Polyommatinae blue butterfly (unidentified) CSS 1

Aspidoscelis hyperythra! orange-throated whiptail DIS, NNG 4
Sceloporus occidentalis western fence lizard DIS 1
Suborder Lacertilia lizard (unidentfied) CSS, DEV 2
Uta stansburiana common side-blotched lizard DCSS 1

Calypte anna Anna's hummingbird FO 2
Melozone crissalis California towhee DIS 1
Polioptila californica californica! coastal California gnatcatcher DCSS 2
Saynoris saya Say's phoebe DCSS 1
Spinus psaltria lesser goldfinch DEV many
Zenaida macroura mourning dove FO 2

Canis familiaris* dog (domestic) DIS scat
Canis latrans coyote NNG scat
Felis catus* cat (domestic) DIS tracks
Lepus californicus bennettii! San Diego black-tailed jackrabbit CSS 1
Neotoma lepida intermedia! San Diego desert woodrat DIS midden
Sylvilagus audubonii desert cottontail NNG, CSS, DCSS scat

* Non-native species

BCSS = Diegan Coastal Sage Scrub: Baccharis-dominated
CSS = Diegan Coastal Sage Scrub: Coastal Form
DCSS = Disturbed Diegan Coastal Sage Scrub: Coastal Form
DEV = Developed Land
DIS = Disturbed Land
DW = Disturbed Wetland
FO = Flyover
NNG = Non-native Grassland

Birds

Mammals

! State or Federal special-status species (State endangered, threatened, endangered candidate, fully protected, watchlist, 
or CDF sensitive; or federal endangered, threatened, candidate for listing, USFWS Bird of Conservation Concern, BLM 
sensitive, or USFWS sensitive)
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Species Name Common Name Family CRPR State/
Federal

Cnty 
NE

MSC
P

Cnty 
List

Growth form, 
bloom time

Habitat Potential to Occur On-site

Acanthomintha ilicifolia thornmint, San Diego 
thorn-mint

Lamiaceae 1B.1 SE/FT X X A Annual herb, 
Apr-Jun

Clay soil, openings in chaparral, 
coastal scrub, valley & foothill 

grassland, vernal pools; 10-960 m

Low; no suitable soils mapped or 
observed on-site.

Adolphia californica spineshrub, California 
adolphia

Rhamnaceae 2B.1 -/- B Shrub 
(deciduous), 

Dec-May

Clay soil in chaparral, coastal scrub, 
valley & foothill grassland; 45-740 

m

Low; not observed; no CNDDB 
occurrences documented in Project quad 

and suitable soil or habitat does not 
occur on-site.

Ambrosia monogyra

(Hymenoclea m.)

desert fragrance Asteraceae 2B.2 -/- - Shrub, Aug-Nov Sandy or rocky soils in sage scrub, 
chaparral and Sonoran desert scrub; 

10-500 m

Low; not observed, no CNDDB 
occurrences documented in Project quad 
and suitable habitat does not occur on-

site.
Ambrosia pumila San Diego ambrosia Asteraceae 1B.1 -/FE X X A Perennial herb 

(rhizomatous), 
Apr-Oct

Sandy loam or clay, often disturbed 
areas, sometimes alkaline areas, in 
chaparral, coastal scrub, valley & 

foothill grassland, near vernal pools; 
20-415 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil or habitat does not occur on-
site.

Artemisia palmeri Palmer's sagewort, 
San Diego sagewort

Asteraceae 4.2 -/- D Biennial to 
perennial herb to 
subshrub, Feb-

Sep

Sandy, mesic soils in chaparral, 
coastal scrub, riparian forest, 

riparian scrub, riparian woodland; 
15-915 m

Low; would have been detectable and 
was not observed.

Asplenium vespertinum western spleenwort Aspleniaceae 4.2 -/- D Perennial herb 
(rhizomatous), 

Feb-Jun

Rocky chaparral, cismontane 
woodland, coastal scrub, typically at 
base of overhanging boulders; 180-

1000 m

Low; no suitable micro-habitat on-site.

Astragalus deanei Deane's 
locoweed/milkvetch

Fabaceae 1B.1 -/- A Perennial herb, 
Feb-May

Chaparral, cismontane woodland, 
coastal scrub, riparian forest; 75-695 

m

Low; no CNDDB occurrences 
documented in Project quad and no 

Astragalus  remains observed.
Atriplex coulteri Coulter's saltbush Chenopodiaceae 1B.2 -/- A Perennial herb, 

Mar-Oct
Alkaline or clay soils in coastal bluff 
scrub, coastal dunes, coastal scrub, 

valley & foothill grassland; 3-460 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil or habitat does not occur on-
site.

Atriplex parishii Parish's brittlescale Chenopodiaceae 1B.1 - A Annual herb, 
Jun-Oct

Alkaline soil in chenopod scrub, 
playas, vernal pools; 25-1900 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil or habitat does not occur on-
site.
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Growth form, 
bloom time
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Baccharis vanessae Encinitas baccharis Asteraceae 1B.1 SE/FT X X A Shrub 
(deciduous), 

Aug-Nov

Sandstone in maritime chaparral, 
cismontane woodland; 60-720 m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project quad 
and suitable soil or habitat does not 

occur on-site.

Bahiopsis laciniata

(Viguiera l.)

San Diego sunflower, 
San Diego County 
viguiera

Asteraceae 4.2 -/- D Shrub, Feb-Aug Chaparral, coastal scrub; 60-750 m Low; would have been detectable and 
was not observed.

Bloomeria clevelandii

(Muilla c.)

San Diego goldenstar Themidaceae 1B.1 -/- X A Perennial herb 
(bulbiferous), 

Apr-May

Clay soil in chaparral, coastal scrub, 
valley & foothill grassland, near 

vernal pools; 50-465 m

Low; no suitable soils mapped or 
observed on-site.

Brodiaea filifolia thread-leaf brodiaea Themidaceae 1B.1 SE/FT X X A Perennial herb 
(bulbiferous), 

Mar-Jun

Dense Auld and Bosanko clay soils, 
most often associated with grassland 

but may occur within other 
vegetation communities such as 

coastal sage scrub; 25-860 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil or habitat does not occur on-
site.

Brodiaea orcuttii Orcutt's brodiaea Themidaceae 1B.1 -/- X A Perennial herb 
(deciduous, 
bulbiferous), 

May-Jul

Mesic, clay, serpentinite soils in 
closed-cone coniferous forest, 

chaparral, cismontane woodland, 
meadows & seeps, valley & foothill 
grassland, and near vernal pools; 30-

1692 m

Low; no suitable habitat or soils occur 
on-site.

Calandrinia breweri Brewer's calandrinia Montiaceae 4.2 -/- D Annual herb, 
Mar-Jun

Sandy or loamy disturbed or burned 
areas in chaparral, coastal scrub; 10-

1220 m

Low; no Calandrinia  remains observed 
on-site, no CNDDB occurrences 

documented in Project quad.

Cistanthe maritima sea kisses, seaside 
cistanthe/calandrinia

Montiaceae 4.2 -/- D Annual herb, 
Feb-Aug

Sandy soils in coastal bluff scrub, 
coastal scrub, valley & foothill 

grassland; 5-300 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil or habitat does not occur on-
site.

California macrophylla

(Erodium macrophyllum)

California large-leaf 
filaree/storksbill, 
round-leaved filaree

Geraniaceae 1B.1 -/- B Annual herb, 
Mar-May

Clay soil, cismontane woodland, 
valley & foothill grassland; 15-1200 

m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil or habitat does not occur on-
site.

Camissoniopsis lewisii

(Camissonia l. )
Lewis's evening-
primrose

Onagraceae 3 - C Annual herb, 
Mar-Jun

Coastal bluff scrub, cismontane 
woodland, coastal dunes, coastal 

scrub, valley & foothill grassland/ 
sandy or clay; 0-300 m

Low; no suitable habitat or soils occur 
on-site.
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Growth form, 
bloom time
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Ceanothus cyaneus Lakeside-lilac, 
Lakeside ceanothus

Rhamnaceae 1B.2 -/- X X A Shrub 
(evergreen), 

Apr-Jun

Closed-cone coniferous forest, 
chaparral; 235-755 m

Low; would have been detectable and 
was not observed, no suitable habitat on-

site.
Ceanothus verrucosus wart-stem-lilac, wart-

stemmed ceanothus
Rhamnaceae 2B.2 -/- X B Shrub 

(evergreen), 
Dec-May

Chaparral; 1-380 m Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Centromadia parryi subsp. 
australis

southern tarplant Asteraceae 1B.1 - A Annual herb, 
May-Nov

Marshes and swamps (margins), 
valley & foothill grassland (vernally 

mesic), vernal pools; 0-425 m

Low; would have been detectable and 
was not observed, no CNDDB 

occurrences documented in Project quad 
and suitable habitat does not occur on-

site.Centromadia pungens 

subsp. laevis

smooth tarplant Asteraceae 1B.1 - A Annual herb, 
Apr-Sep

Alkaline soils in chenopod scrub, 
meadows and seeps, playas, riparian 

woodland, valley & foothill 
grassland; 0-640 m

Low; would have been detectable and 
was not osberved, no CNDDB 

occurrences documented in Project quad 
and suitable soil or habitat does not 

occur on-site.

Chorizanthe polygonoides 

var. longispina

knotweed 
spineflower, long-
spined spineflower

Polygonaceae 1B.2 -/- A Annual herb, 
Apr-Jul

Often clay soils in chaparral, coastal 
scrub, meadows & seeps, valley & 

foothill grassland, near vernal pools; 
30-1530 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable soil does not occur on-site.

Clinopodium chandleri

(Satureja c.)

San Miguel savory Lamiaceae 1B.2 -/- X A Shrub, Mar-Jul Rocky, gabbroic or metavolcanic 
soils in chaparral, cismontane 

woodland, coastal scrub, riparian 
woodland, valley & foothill 

grassland; 120-1075 m

Low; would have been detectable and 
was not observed, no suitable soils 

observed on-site.

Comarostaphylis 

diversifolia subsp. 
diversifolia

summer-holly Ericaceae 1B.2 -/- A Shrub 
(evergreen), 

Apr-Jun

Chaparral, cismontane woodland; 30-
790 m

Low; would have been detectable and 
was not observed.

Convolvulus simulans small-flower 
bindweed, small-
flowered morning-
glory

Convolvulaceae 4.2 -/- D Annual herb, 
Mar-Jul

Clay soils and serpentinite seeps in 
chaparral openings, coastal scrub, 
valley & foothill grassland; 30-700 

m

Low; no suitable soils mapped or 
observed on-site.

Dichondra occidentalis western dichondra, 
western ponyfoot

Convolvulaceae 4.2 -/- D Perennial herb 
(rhizomatous), 

Jan-Jul

Chaparral, cismontane woodland, 
coastal scrub, valley & foothill 

grassland; 50-500 m

Moderate; no CNDDB occurrences 
documented in Project quad, but can be 
difficult to detect, and suitable habitat 

does occur on-site.
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Dudleya variegata variegated dudleya Crassulaceae 1B.2 -/- X X A Perennial herb, 
Apr-Jun

Clay soils in chaparral, cismontane 
woodland, coastal scrub, valley & 

foothill grassland, near vernal pools; 
3-580 m

Low; no suitable soils mapped or 
observed on-site.

Ericameria palmeri var. 
palmeri

Palmer's goldenbush Asteraceae 1B.1 -/- X X B Shrub 
(evergreen), 

Jul-Nov

Mesic chaparral, coastal scrub; 30-
600 m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project 
quad.Eryngium aristulatum  var. 

parishii

San Diego button-
celery

Apiaceae 1B.1 SE/FE X A Biennial to 
perennial herb, 

Apr-Jun

Mesic coastal scrub, valley & 
foothill grassland, vernal pools; 20-

620 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable vernal pool habitat does not 
occur on-site.

Ferocactus viridescens coast barrel cactus, 
San Diego barrel 
cactus

Cactaceae 2B.1 -/- X B Perennial
(stem succulent),

May-Jun

Chaparral, coastal scrub, valley & 
foothill grassland, near vernal pools; 

3-450 m

Low; would have been detectable and 
was not observed.

Geothallus tuberosus Cambell's liverwort Sphaerocarpacea
e

1B.1 -/- - Ephemeral 
liverwort

Vernal pools and mesic coastal sage 
scrub; 10-600 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Grindelia hallii

(G. hirsutula var. hallii)

San Diego gumplant Asteraceae 1B.2 -/- A Perennial herb, 
Jul-Oct

Chaparral, lower montane coniferous 
forest, meadows & seeps, valley & 

foothill grassland; 185-1745 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Harpagonella palmeri Palmer's grappling-
hook

Boraginaceae 4.2 -/- D Annual herb, 
Mar-May

Clay soils in chaparral, coastal 
scrub, valley & foothill grassland; 20-

955 m

Low; no suitable soils observed on-site.

Holocarpha virgata subsp. 
elongata

graceful tarplant Asteraceae 4.2 -/- D Annual herb, 
May-Nov

Chaparral, cismontane woodland, 
coastal scrub, valley & foothill 

grassland; 60-1100 m

Low; would have been detectable and 
was not observed.

Hordeum intercedens little barley, vernal 
barley

Poaceae 3.2 - C Annual herb, 
Mar-Jun

Coastal dunes, coastal scrub, valley 
and foothill grassland (saline flats 
and depressions), vernal pools; 5-

1000 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Isocoma menziesii var. 
decumbens

decumbent 
goldenbush

Asteraceae 1B.2 -/- A Shrub, Apr-Nov Sandy, often disturbed areas in 
chaparral, coastal scrub; 10-135 m

Low; would have been detectable was 
not observed; prefers sandier habitat.

Iva hayesiana San Diego marsh-
elder

Asteraceae 2B.2 -/- B Perennial herb to 
subshrub, Apr-

Oct

Marshes, margines of drainages, 
often alkaline; 10-500 m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project 
quad.
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Juglans californica

(J. c. var. californica)

Southern California 
black walnut

Juglandaceae 4.2 - D Tree 
(deciduous), 

Mar-Aug

Alluvial soils in chaparral, 
cismontane woodland, coastal scrub; 

50-900 m

Low; would have been detectable and 
was not observed.

Juncus acutus subsp. 
leopoldii

southwestern spiny 
rush

Juncaceae 4.2 -/- D Perennial herb, 
Mar-Jun

Margins of drainages (often 
alkaline), coastal dunes (mesic), 

meadows & seeps (alkaline seeps), 
marshes and swamps (coastal salt); 3-

900 m

Low; would have been detectable and 
was not observed. 

Lepidium virginicum var. 
robinsonii

(not recognized in TJM2)

Robinson's 
peppergrass

Brassicaceae 4.3 -/- A Annual herb, 
Jan-Jul

Chaparral, coastal scrub; 1-885 m Moderate; would not have been 
detectable during surveys, somewhat 

widespread.

Lilium humboldtii subsp. 
ocellatum

ocellated lily, 
ocellated Humboldt 
lily

Liliaceae 4.2 -/- D Perennial herb 
(bulbiferous), 

Mar-Aug

Openings in chaparral, cismontane 
woodland, coastal scrub, lower 

montane coniferous forest, riparian 
woodland; 30-1800 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Lycium californicum California desert 
thorn

Solanaceae 4.2 - D Shrub, 
Mar-Aug

Coastal bluff scrub, coastal scrub; 5-
150 m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project quad 
and suitable habitat does not occur on-

site.
Microseris douglasii subsp. 
platycarpha

small-flower 
microseris

Asteraceae 4.2 -/- D Annual herb, 
Mar-May

Clay soils in cismontane woodland, 
coastal scrub, valley & foothill 

grassland, vernal pools; 15-1070 m

Low; no suitable soils observed on-site.

Monardella viminea

(M. linoides subsp. v.)

willowy monardella Lamiaceae 1B.1 SE/FE X X A Perennial herb to 
subshrub, 
Jun-Aug

Alluvial ephemeral washes, 
chaparral, coastal scrub, riparian 

forest, riparian scrub, riparian 
woodland; 50-225 m

Low; would have been detectable and 
was not observed.

Myosurus minimus

(includes M. m. subsp. apus)

little mousetail Ranunculaceae 3.1 -/- C Annual herb, 
Mar-Jun

Valley & foothill grassland, vernal 
pools (alkaline); 20-640 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Navarretia fossalis spreading navarretia Polemoniaceae 1B.1 -/FT X A Annual herb, 
Apr-Jun

Chenopod scrub, marshes & swamps 
(shallow freshwater), playas, vernal 

pools; 30-655 m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Navarretia prostrata flat navarretia Polemoniaceae 1B.1 -/- A Annual herb, 
Apr-Jul

Alkaline floodplains and vernal 
pools; <700 m (TJM2)

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.
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Nolina interrata Dehesa nolina Ruscaceae 1B.1 SE/- X X A Perennial herb to 
shrub, 
Jun-Jul

Gabbroic soils in chaparral; 185-855 
m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project quad 
and suitable soil and habitat do not 

occur on-site.
Ophioglossum californicum California adder's 

tongue
Ophioglossaceae 4.2 - D Perennial herb 

(rhizomatous), 
Dec-Jun

Mesic chaparral and valley & 
foothill grassland, vernal pools 

margins); 60-525 m

Low; no suitable habitat on-site.

Orobanche parishii subsp. 
brachyloba

beach orobanche, 
short-lobe orobanche

Orobanchaceae 4.2 -/- D Perennial herb 
(parasitic),

Apr-Oct

Sandy coastal bluff scrub, coastal 
dunes, coastal scrub; parasitic on 

shrubs, generally Isocoma 

menziesii ; 3-305 m

Low; not observed, no suitable habitat 
on-site.

Pentachaeta aurea subsp. 
aurea

golden-ray 
pentachaeta

Asteraceae 4.2 - D Annual herb, 
Mar-Jul

Chaparral, cismontane woodland, 
coastal scrub, lower montane 

coniferous forest, riparian woodland, 
valley & foothill grassland; 80-1850 

m

Moderate to high; would probably not 
have been detectable during survey, 

documented in Project quad, and 
somewhat widespread.

Piperia cooperi Cooper's rein orchid, 
chaparral rein orchid

Orchidaceae 4.2 -/- D Perennial herb, 
Mar-Jun

Chaparral, cismontane woodland, 
valley & foothill grassland; 15-1585 

m

Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Pogogyne abramsii San Diego mesa mint Lamiaceae 1B.1 SE/FE X A Annual herb, 
Apr-Jul

Vernal pools; 90-200 m Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Pogogyne nudiuscula Otay mesa mint Lamiaceae 1B.1 SE/FE X A Annual herb, 
May-Jul

Vernal pools; 90-250 m Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Polygala cornuta var. 
fishiae

Fish's milkwort Polygalaceae 4.3 -/- D Shrub 
(deciduous), 

May-Aug

Chaparral, cismontane woodland, 
riparian woodland; 100-1100 m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project quad 
and suitable habitat does not occur on-

site.
Psilocarphus brevissimus 

var. multiflorus

delta woolly marbles, 
dwarf woollyheads

Asteraceae 4.2 -/- Annual herb, 
May-Jun

Vernal pools; 10-500 m Low; no CNDDB occurrences 
documented in Project quad and 

suitable habitat does not occur on-site.

Quercus dumosa Nuttall's scrub oak Fagaceae 1B.1 -/- A Shrub 
(evergreen), 

Feb-Aug

Sandy, clay loam soils in closed-
cone coniferous forest, chaparral, 

coastal scrub; 15-400 m

Low; would have been detectable and 
was not observed; no suitable habitat on-

site.
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Quercus engelmannii Engelmann/mesa blue 
oak

Fagaceae 4.2 - D Tree 
(deciduous), 

Mar-May

Chaparral, cismontane woodland, 
riparian woodland, valley & foothill 

grassland; 120-1300 m

Low; would have been detectable and 
was not observed.

Ribes canthariforme Moreno currant Grossulariaceae 1B.3 -/- A Shrub 
(deciduous), 

Feb-Apr

Chaparral, riparian scrub; 340-1200 
m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project quad 
and suitable habitat does not occur on-

Selaginella cinerascens mesa spike-moss, 
ashy spike-moss

Selaginellaceae 4.1 -/- D Perennial 
rhizomatous herb

Chaparral and coastal scrub on 
undisturbed soil.

Low; would have been detectable and 
was not observed; most of soil surface 

on-site is too disturbed.
Senecio aphanactis California groundsel, 

chaparral ragwort
Asteraceae 2B.2 -/- B Annual herb, 

Jan-Apr
Chaparral, cismontane woodland, 
coastal scrub, sometimes alkaline; 

15-800 m

Low; no CNDDB occurrences 
documented in Project quad and and not 

vouchered in the area.

Stemodia durantifolia blue streamwort, 
purple stemodia

Plantaginaceae 2B.1 -/- B Perennial herb, 
Jan-Dec

Riparian habitats, on wet sand or 
rocks, drying streambeds; <400 m 

(TJM2)

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project 
quad.

Stipa diegoensis 

(Achnatherum diegoense)

San Diego 
needlegrass, San 
Diego County needle 
grass

Poaceae 4.2 -/- D Perennial herb, 
Feb-Jun

Rocky, often mesic areas in 
chaparral, coastal scrub; 10-800 m

Low; would have been detectable and 
was not osberved.

Stylocline citroleum oil neststraw Asteraceae 1B.1 -/- A Annual herb, 
Mar-Apr

Chenopod scrub, coastal scrub, 
valley & foothill grassland; 50-400 

m

Low; no CNDDB occurrences 
documented in Project quad and general 

distribution indicates very unlikely to 
occur in Project area.

Suaeda taxifolia woolly sea-blite Chenopodiaceae 4.2 - D Shrub 
(evergreen), 

Jan-Dec

Coastal bluff scrub, coastal dunes, 
marshes and swamps (margins of 

coastal salt); 0-50 m

Low; would have been detectable and 
was not observed; no CNDDB 

occurrences documented in Project quad 
and suitable habitat does not occur on-

site.
Tetracoccus dioicus Parry's tetracoccus Picrodendraceae 1B.2 -/- X A Shrub, 

Apr-May
Chaparral, coastal scrub; 165-1000 

m
Low; would have been detectable but 
was not observed; preferred soils not 

observed on-site.
Texosporium sancti-jacobi woven-spored lichen Caliciaceae - -/- Lichen On rabbit pellets or small bits of 

decaying organic matter, in open 
sites undisturbed sites with 

Adenostoma fas ., Eriogonum , 
Selaginell a; up to 1000 m

Non-vascular plants were not evaluated 
for their potential to occur on-site but 

there are no CNDDB occurrences 
documented in the Project quad.
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Triquetrella californica coastal triquetrella Pottiaceae 1B.2 -/- - Moss Soil in coastal bluff scrub, coastal 
scrub; 10-100 m

Non-vascular plants were not evaluated 
for their potential to occur on-site but 

only one CNDDB occurrence is 
documented in the Project quad 

approximately 4 miles NE of the Site.

Xanthisma junceum

(Machaeranthera juncea)

rush chaparral-star, 
rush-like bristleweed

Asteraceae 4.3 -/- D Perennial herb, 
Jun-Jan

Chaparral, coastal scrub; 240-1000 
m

Moderate; somewhat widespread, and 
due to drought, may have been difficult 

to detect.

Listing Designations

CRPR - California Rare Plant Rank (from Rare Plant Status Review Group, jointly managed by California Department of Fish and Wildlife [CDFW] and California Native Plant Society [CNPS])
1A - Plants presumed extirpated in California and either rare or extinct elsewhere .1 - Seriously endangered in California (over 80% of occurrences threatened / high degree and immediacy of threat)
1B - Plants rare, threatened or endangered in California AND elsewhere .2 - Moderately threatened in California (20-80% occurrences threatened / moderate degree and immediacy of threat)
2A - Presumed extirpated or extinct in California, but more common elsewhere
2B - Plants rare, threatened or endangered in California, but more common elsewhere
3 - Plants about which more information is needed - a review list
4 - Plants of limited distribution - a watch list

State of California species designations (CDFW April 2013) Federal species designations (CDFW April 2013, USFWS 2013)
SE - State-listed Endangered FE - Federally-listed Endangered
ST - State-listed Threatened FT - Federally-listed Threatened
SR - State-listed Rare FC - Federal candidate for listing

Cnty NE - an X in this column indicates the species is considered a Narrow Endemic by the County of San Diego (MSCP County of San Diego Subarea Plan 1997)

Cnty List - County Sensitive Plant List (County of San Diego 2010)
A - County List A:  plants rare, threatened or endangered in California and elsewhere
B - County List B:  plants rare, threatened or endangered in California but more common elsewhere
C - County List C:  plants which may be rare, but need more information to determine their true rarity status
D - County List D:  plants of limited distribution and are uncommon, but not presently rare or endangered

MSCP - an X in this column indicates the species is included in the Multiple Species Conservation Program (MSCP Plan 1998)

Other abbreviations:
TJM2 - The Jepson Manual, 2nd edition (2012) (taxonomic authority for this report except where it conflicts with special-status plant recognition)

.3 - Not very threatened in California (<20% of occurrences threatened / low degree and immediacy of threat 
      or no current threats known)

(Common names are primarily from The Checklist of Vascular Plants of San Diego County  [Rebman and Simpson 2006], and secondarily from CNPS's Inventory of Rare and Endangered Plants [CNPS 2010, 

REC Consultants, Inc.
November 2015 APPENDIX C-8

Calvary Chapel Santee Project
Biological Resources Letter Report



REC Consultants, Inc.  Calvary Chapel Santee Project 
September 2016  Biological Resources Letter Report 

 
 
 
 

APPENDIX D 
 

Special-status Animals with the Potential to Occur  
on the Calvary Chapel Santee Project Site 

  





Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

INVERTEBRATES
Branchinecta sandiegonensis San Diego fairy shrimp -/FE X X 1 Vernal pools and other unvegetated ephemeral basins in 

Orange and San Diego Counties and Baja California.
Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Euphydryas editha quino Quino checkerspot butterfly -/FE X 1 Open grassy areas, interior foothills, host-plant is 
Plantago erecta , Plantago ovata , Castilleja exserta; 0-
1000ft.

Low; no CNDDB occurrence documented in 
Project quad and host plant was not observed on-
site.

Lycaena hermes Hermes copper -/- 1 Coastal sage scrub, mixed chaparral and chamise 
chaparral; 0-3000ft.  Host plant is Rhamnus crocea .

Low; suitable habitat and host plant exist on-site 
but no CNDDB occurrences documented in 
Project quad.

Streptocephalus woottoni Riverside fairy shrimp -/FE X X 1 Vernal pools and other unvegetated ephemeral basins in 
inland Riverside, Orange and San Diego  (Ramona area) 
Counties, and coastal SD County and Baja California.

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

AMPHIBIANS
Anaxyrus californicus

(Bufo c.)

arroyo toad SSC/FE, 
USFWS-S

X X 1 Washes, arroyos, sandy riverbanks, riparian areas;  needs 
exposed sandy streamsides with stable terraces for 
burrowing with scattered vegetation for shelter, and areas 
of quiet water or pools free of predatory fishes with sandy 
or gravel bottoms without silt for breeding; 0-3,000 ft 
(900 m).

Low; CNDDB occurrences documented in 
Project quad but suitable habitat does not exist 
on-site.

Spea hammondii western spadefoot SSC/BLM-S 2 Open areas with sandy or gravelly soils, in mixed 
woodlands, grasslands, coastal sage scrub, chaparral, 
sandy washes, lowlands, river floodplains, alluvial fans, 
playas, alkali flats, foothills, and mountains; rainpools free 
of bullfrogs, fish, or crayfish needed for breeding. Activity 
limited to wet season, summer storms or during evenings 
with elevated substrate moisture levels. Nocturnal. 0-4,500 
ft

Low; one CNDDB occurrence documented in 
Project quad within 2 miles of Site, but 
occurrence is from 1992 and only marginally 
suitable habitat occurs on-site. 

REPTILES
Acinemys marmorata 

(Emys m., Clemmys m. pallida)

western pond turtle 
(southwestern pond turtle)

SSC/BLM-S, 
USFS-S

X X 1 Major rivers and streams, especially in headwater areas. Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

APPENDIX D
SPECIAL-STATUS ANIMALS WITH THE POTENTIAL TO OCCUR ON THE CALVARY CHAPEL SANTEE PROJECT SITE

USGS SAN VICENTE RESERVOIR QUADRANGLE AND SURROUNDING QUADRANGLES, ELEVATION 510-549 FT (155-167 M)
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Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

Anniella stebbinsi

(formerly A. pulchra pulchra )
Southern California legless lizard
(formerly silvery legless lizard)

SSC/- 2 Loose soil and leaf litter with plant cover in sparsely 
vegetated areas of beach dunes, chaparral, pine-oak 
woodlands, desert scrub, sandy washes, and stream 
terraces with sycamores, cottonwoods, or oaks; often 
under surface objects such as rocks, boards, driftwood, 
and logs; sometimes found in suburban gardens in 
southern California; lives mostly underground. 

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Aspidoscelis hyperythra

(Cnemidophorus hyperythrus)

orange-throated whiptail SSC/- X 2 Coastal sage scrub, mixed chaparral, grassland, riparian, 
and chamise chaparral habitats.  Open hillsides with brush 
and rock, well drained soils; 1-1000ft.

Observed on-site; 2 individuals observed in 
NNG and 2 in DIS, 3 of 4 were juveniles.

Aspidoscelis tigris stejnegeri

(Cnemidophorus t. s.)

coastal whiptail -/- 2 Found in hot, dry open areas with sparse foliage such as 
chaparral, woodland, and riparian areas mostly west of the 
Peninsular Ranges.

High; CNDDB occurrences documented in 
Project quad and suitable habitat occurs on-site.

Crotalus ruber red diamond rattlesnake SSC/- 2 Coastal sage scrub, mixed chaparral, open grassy areas 
and agricultural areas, chamise chaparral, pinon juniper 
and desert scrub; 0-3000ft.

High; CNDDB occurrences documented in 
Project quad and one occurs adjacent to the Site, 
suitable habitat occurs on-site.

Diadophis punctatus similis San Diego ringneck snake -/USFS-S 2 Moist habitats including wet meadows, rocky hillsides, 
gardens, farmland, grassland, chaparral, mixed coniferous 
forests, and woodlands, along coast into Peninsular 
Ranges; may not be distinct from San Bernardino 
subspecies (D. p. modestus ), which is also special-status.

Low; CNDDB occurrence(s) documented in 
Project quad but suitable habitat does not exist 
on-site.

Lichanura trivirgata

(Charina t.)

rosy boa
(coastal rosy boa)

-/USFS-S 2 Coastal sage scrub, mixed chaparral, oak woodlands and 
chamise chaparral.  Often found in association with rock 
outcrops; 0-3000ft.

Low; nearest documented CNDDB occurrence 
approximately 3.25 miles NNW of Site but 
suitable habitat does not occur on-site.

Phrynosoma blainvillii (Anota 

coronatum, P. c.)

Blainville's horned lizard, coast 
horned lizard

SSC/BLM-S, 
USFS-S

X 2 Coastal sage scrub with harvester ants (Pogonomyrmex 

spp.).
High; multiple CNDDB occurrences documented 
within 2 miles of the Site and suitable habitat 
occurs on-site.

Plestiodon skiltonianus 

interparietalis 

(Eumeces s. i.)

Coronado skink SSC/BLM-S 2 Coastal sage scrub, grassland, riparian, near vernal pools, 
oak woodlands, chamise chaparral, mixed conifer, closed 
cone forests, and freshwater marshes.

Low; suitable habitat exists on-site but no 
CNDDB occurrence documented in Project 
quad.

Salvadora hexalepis virgultea coast patch-nosed snake SSC/- 2 Chaparral, coastal sage scrub, and other brushy vegetation 
west of desert, found near rock outcrops with adjacent 
seasonal drainages.

Low; CNDDB occurrence documented in Project 
quad and marginally suitable habitat occurs on-
site but only documented occurrence is over 8 
miles NE of the Site from 1994.
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Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

Thamnophis hammondii two-striped garter snake SSC/BLM-S, 
USFS-S

1 In or near permanent fresh water, often along streams with 
rocky beds bordered by willows or other streamside 
growth.  Sometimes near vernal pools; 0-1000ft.

Low; CNDDB occurrence(s) documented in 
Project quad but suitable habitat does not exist 
on-site.

BIRDS
Accipiter cooperii Cooper’s hawk WL/- X 1 Riparian and oak woodlands, eucalyptus groves and other 

forested areas; 500-3000ft.
Low; CNDDB occurrence(s) documented in 
Project quad but suitable habitat does not exist 
on-site.

Agelaius tricolor tricolored blackbird SSC/BCC, BLM-
S

X 1 Fresh water, preferably in emergent wetland with tall, 
dense cattails or tules, but also in thickets of willow, 
blackberry, wild rose, tall herbs (Breeds).  Feeds in 
grassland and cropland habitats; 0-500ft and 1000-3000ft.

Low; CNDDB occurrence(s) documented in 
Project quad but suitable habitat does not exist 
on-site.

Aimophila ruficeps canescens Southern California rufous-
crowned sparrow

WL/- X 1 Sparse, mixed chaparral and coastal scrub habitats 
(especially coastal sage).  Frequents relatively steep, often 
rocky hillsides with grass and forb patches; 0-3000ft.

Low to moderate; multiple CNDDB occurrences 
documented within 2 miles of Site but the Site is 
too flat and the vegetation too dense to be 
suitable.

Ammodramus savannarum grasshopper sparrow SSC/- X 1 Short- to middle-height, moderately open grasslands with 
scattered shrubs, native bunchgrasses preferred; hard to 
identify except when singing (Mar-Jul).

Low; CNDDB occurrence documented in Project 
quad and was documented in 2007 
approximately 60 feet S of Site in a small patch 
of non-native grassland but on-site vegetation is 
likely too dense to be suitable.

Aquila chrysaetos golden eagle FP, WL, CDF-S/ 
BLM-S, BCC

X X 1 Mountains, foothills, and adjacent grassland, open areas 
and canyons; 0-3000ft. (nesting/wintering)

Low; only one CNDDB occurrence documented 
in Project quad from 1991 over 8 miles NE of the 
site.

Artemisiospiza belli belli

(Amphispiza b. b.)

Bell’s sage sparrow WL/BCC 1 Year-round resident in open chaparral and sage scrub, 
especially recently where burned areas or on gabbro 
substrate; most common in central southern SD County; 
very sensitive to habitat fragmentation.

Low; two CNDDB occurrences documented 
within 2 miles of the Site from 1998 but on-site 
vegetation is likely too dense to be suitable.

Athene cunicularia burrowing owl SSC/BCC, BLM-
S

X X 1 Open, dry grasslands, agricultural and range lands, shrub 
and desert habitats of low-growing open vegetation 
(associated with burrowing animals).

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Buteo swainsoni Swainson's hawk ST/BCC, USFS-
S

X 1 Winters in desert scrub; 0-500ft. Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.
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Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

Campylorhynchus 

brunneicapillus sandiegensis

coastal cactus wren, 
San Diego cactus wren

SSC/BCC, USFS-
S

X X 1 Open coastal sage scrub with thickets of chollas 
(Cylindropuntia  sp.), south- and west-facing slopes below 
1,500 ft, usually within quarter mile of river valleys.

Low; CNDDB occurrences documented in 
Project quad but cholla thickets do not exist on-
site.

Coccyzus americanus 

occidentalis

western yellow-billed cuckoo SE/FC, BCC, 
BLM-S, USFS-S

X 1 Extensive stands of mature riparian woodland. Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Elanus leucurus white-tailed kite FP/- 1 Widespread over coastal slope, prefers riparian 
woodlands, oak groves, or sycamore groves adjacent to 
grassland; feeds almost exclusively on California vole.

Low; CNDDB occurrence(s) documented in 
Project quad but suitable habitat does not exist 
on-site.

Empidonax traillii extimus southwestern willow flycatcher SE/FE X X 1 Riparian wooded/shrubby habitat that is dense in all 
strata.

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Eremophila alpestris actia California horned lark WL/- 2 Open patches of bare land alternating with low vegetation 
in grasslands, montane meadows, and sagebrush plains.

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Falco mexicanus prairie falcon WL/BCC 1 Mountainous grasslands, open hills, open plains; 0 to over 
3000ft.

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Icteria virens yellow-breasted chat SSC/- 1 Summer visitor in dense riparian woodland, most common 
in coastal lowland, strongly concentrated in NW corner of 
County; usually return to SD second week in April and 
start to leave by early August.

Low; CNDDB occurrence(s) documented in 
Project quad but suitable habitat does not exist 
on-site.

Ixobrychus exilis least bittern SSC/BCC 2 Nests in marshes at borders of ponds or reservoirs. Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Plegadis chihi white-faced ibis WL/- X 1 Nests in freshwater marshes and forages in in shallow 
water and wet grass.

Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Polioptila californica californica coastal California gnatcatcher SSC/FT X 1 Coastal sagebrush scrub especially where California sage 
(Artemisia californica ) is dominant plant; up to 3000 ft 
but 90% at 1000 ft or lower.

Detected on-site; CAGN detected on-site in 
disturbed CSS during both general surveys, 
likely 1 or 2 individuals total.

Setophaga petechia

(Dendroica p.)

yellow warbler SSC/BCC 2 Mature riparian woodland. Low; no CNDDB occurrence documented in 
Project quad and suitable habitat does not exist 
on-site.

Vireo bellii pusillus least Bell’s vireo SE/FE X X 1 Riparian vegetation along rivers and larger creeks, with 
both riparian canopy and somewhat a dense or shrubby 
understory for nesting.

Low; CNDDB occurrences documented in 
Project quad but suitable habitat does not exist 
on-site.

MAMMALS
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Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

Antrozous pallidus pallid bat SSC/BLM-S, 
USFS-S

2 Coastal sage scrub, mixed chaparral, oak woodlands, 
chamise chaparral, desert wash and desert scrub. Prefers 
rocky outcrops, cliffs and crevices with access to open 
habitats for foraging.

Low; marginally suitable habitat exists on-site 
but no CNDDB occurrences documented in 
Project quad.

Chaetodipus californicus 

femoralis

Dulzura California pocket mouse SSC/- 2 Coastal sage scrub, mixed chaparral, oak woodland, 
chamise chaparral, and mixed conifer habitats; 0 to over 
3000ft.

Low; CNDDB occurrences documented in 
Project quad and suitable habitat occurs on-site 
but closest occurrence is approximately 3.75 
miles N of the site from 1993.

Chaetodipus fallax fallax northwestern San Diego pocket 
mouse

SSC/- 2 Sandy, herbaceous areas, usually associated with rocks or 
coarse gravel, in coastal scrub, chaparral, grasslands, 
sagebrush in western San Diego County; nocturnal.

Low; only CNDDB occurrence in Project quad 
documented during same survey as above.

Choeronycteris mexicana Mexican long-tongued bat SSC/- 2 In CA, found in residential areas, roosts in garages, sheds, 
porches, and under houses on stilts; feeds on pollen and 
nectar, especially of agaves and columnar cacti, and will 
visit hummingbird feeders and possibly avocado flowers; 
seen in fall and winter, presumed to not breed in CA.

Low; no CNDDB occurrences documented in 
Project quad and suitable food sources were not 
observed on-site.

Corynorhinus townsendii

(Plecotus t. pallescens)

Townsend’s big-eared bat SSC/BLM-S, 
USFS-S

2 Variety of habitats, most common at mesic sites.  Roosts 
in the open , extremely sensitive to human disturbance.

Low; no CNDDB occurrences documented in 
Project quad and Site is too near to development.

Dipodomys stephensi Stephens' kangaroo rat ST/FE 1 Grasslands with strong forb component and limited shrubs 
such as Artemisia californica  and Eriogonum 

fasciculatum , with perennial cover <30%; forb seeds are 
preferred food; San Jacinto Valley south to Warner Ranch; 
nocturnal

Low; no CNDDB occurrences documented in 
Project quad and suitable habitat does not exist 
on-site.

Eumops perotis californicus western mastiff bat SSC/BLM-S 2 Open semi-arid to arid habitats, including conifer and 
deciduous woodlands, coastal scrub, annual and perennial 
grasslands, palm oases, chaparral, desert scrub, and urban.  
Crevices in cliff faces, high buildings, trees, and tunnels 
are required for roosting; 500-3000ft.

Low; only documented CNDDB occurrence is 
over 8 miles N of the Site.

Lasiurus blossevillii western red bat SSC/- 2 Prefers riparian areas, where they roost in broad-leaf trees; 
migratory, most likely to be in western SD in winter.

Low; only documented CNDDB occurrence is 
over 8 miles N of the Site and suitable habitat 
does not exist on-site.

Lasiurus xanthinus western yellow bat SSC/- Desert areas with palms and, increasingly, year-round in 
urban areas in planted palms; roosts in hanging palm 
fronds; eats insects.

Low; no CNDDB occurrences documented in 
Project quad and palms were not detected on-
site.
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Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

Lepus californicus bennettii San Diego black-tailed 
jackrabbit

SSC/- 2 Coastal sage scrub, mixed chaparral, oak woodlands, 
chamise chaparral, mixed conifer, and closed cone forest 
and open areas.  Common in irrigated pastures and row 
crops; 0 to over 3000ft.

Observed on-site; 1 individual observed in CSS.

Myotis ciliolabrum western small-footed myotis -/BLM-S 2 Primarily found in relatively arid wooded and brushy 
uplands near water; roosts in caves, buildings, mines, 
crevices, and occasionally under bridges and under bark.

Low; only documented CNDDB occurrence is 
over 8 miles N of the Site and suitable habitat 
does not exist on-site.

Myotis evotis long-eared myotis -/BLM-S 2 Brush, woodland and forest habitats from sea level to 
around 900 ft, but prefers coniferous woodlands and 
forests; roosts in tree cavities, under tree bark, or in rock 
crevices, caves, mines, abandoned buildings; feeds on 
insects over open water.

Low; no CNDDB occurrences documented in 
Project quad and suitable habitat does not exist 
on-site.

Myotis yumanensis Yuma myotis -/BLM-S 2 Open forests and woodlands with water bodies over which 
to forage, roosts in caves, mines, buildings, bridges, and 
tree cavities.

Low; only one CNDDB occurrence documented 
in Project quad and suitable habtitat does not 
exist on-site.

Neotoma lepida intermedia San Diego desert woodrat SSC/- 2 Coastal sage scrub, oak woodlands and chamise chaparral 
and rocky outcrops.  Nocturnal.  Typically associated with 
cacti; 500-3000ft.

Observed on-site; 1 damaged midden observed 
on disturbed west bank, south end of drainage 
against and among rocks.

Nyctinomops femorosaccus pocketed free-tailed bat SSC/- 2 Variety of arid areas in southern California; pine-juniper 
woodlands, desert scrub, palm oases, desert wash, desert 
riparian; rocky areas with high cliffs.

Low; CNDDB occurrence documented in Project 
quad but suitble habitat does not exist on-site.

Nyctinomops macrotis big free-tailed bat SSC/- 2 Dry high elevation forests. Low; no CNDDB occurrences documented in 
Project quad and suitable habitat does not exist 
on-site.

Taxidea taxus American badger SSC/- X 2 Most common in drier open stages of most shrub, forest, 
and herbaceous habitats with friable soils.

Low; no CNDDB occurrences documented in 
Project quad and on-site vegetation is likely too 
dense to be suitable.

Listing Designations

Federal Listing (USFWS 2013, CDFW 2011) State Listing (CDFW 2011, 2013)
FE - Federal-listed Endangered SE - State-listed Endangered
FT - Federal-listed Threatened ST - State-listed Threatened
FC - Federal candidate for listing SEC - State Endangered Candidate
BCC - US Fish and Wildlife Service Bird of Conservation Concern FP - CA Dept. of Fish and Wildlife Fully Protected
BLM-S - Bureau of Land Management Sensitive SSC - State Species of Special Concern
USFS-S - US Forest Service Sensitive WL - CA Dept. of Fish and Wildlife Watch List

CDF-S - CA Dept. of Forestry Sensitive

Cnty NE - an X in this column indicates the species is considered a Narrow Endemic by the County of San Diego (MSCP County of San Diego Subarea Plan 1997)
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Species Name Common Name State/Federal
Status

Cnty 
NE

MSCP Cnty
Group

Habitat Potential to Occur Onsite

Cnty Group - County of San Diego Sensitive Animal Group (County of San Diego 2010)
1 - County of SD Sensitive Animal List Group 1
2 - County of SD Sensitive Animal List Group 2

MSCP - an X in this column indicates the species is included in the Multiple Species Conservation Program (MSCP Plan 1998)
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Cummings and Associates

An Assessment of the
California Gnatcatcher 

Over the Calvary Chapel Property, 
Assessor’s Parcel Number 378-220-08

City of Santee, California

SUMMARY

A federal protocol survey for the California Gnatcatcher (Polioptila californica) was conducted
within suitable Coastal Sage Scrub habitat over Assessor’s Parcel Number 378-220-08 and within
100-feet of the parcel during 2015-2016 under permit TE-031850-4. The Gnatcatcher survey is a
requirement for the environmental analysis associated with the project proposed for the property. The
subject property is located west of Summit Avenue in the northern part of the City of Santee (see
attached Figures 1 and 2). Based on the results of this federal protocol survey, the property is
occupied by the California Gnatcatcher. 

PHYSICAL ENVIRONMENT

The underlying geology of the survey area is mapped as Older alluvium (Tan, 2004). The surficial
soils mapped by Bowman (1973) are recorded as Redding cobbly loam, 9 to 30% slopes (ReE) on
the western portion of the property and as Ramona sandy loam, 2 to 5% slopes (RaB) on the eastern
side of the site.

The Calvary Chapel property is located at the bottom of the slopes that rise up to the east, west and
north (see Figure 1). There is an elevation difference across the property of approximately 60-feet.
The lowest elevation occurs along the southeastern property edge at 520-feet, and the highest
elevation occurs along the western parcel boundary at 580-feet.

FLORAL ENVIRONMENT

Portions of the Calvary Chapel property are occupied by Coastal Sage Scrub habitat (Holland, 1986;
Element Code 32500). On-site, this habitat contains typical Coastal Sage Scrub species, such as
California Sagebrush (Artemisia californica) and California Buckwheat (Eriogonum fasciculatum).
Other portions of the property are occupied by Non-Native Grassland (Holland, 1986; Element Code
42200), Disturbed Habitat (Holland, 1986; Element Code 11300), and Urban/Developed land
(Holland, 1986; Element Code 12000). Generally, the developed, disturbed and non-native areas are
located in the eastern half of the property, and the Coastal Sage Scrub is located in the western half
of the property. An SDG&E easement road occurs along the southern parcel boundary and other
trails used for hiking and biking cross the site in the northwestern corner and through the center of
the property.
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METHODS

The survey was conducted to determine the presence or absence of the California Gnatcatcher
(Polioptila californica) in accordance with the current federal protocol (U.S. Fish and Wildlife
Service, 1997). On each field date, the Coastal Sage Scrub habitat was surveyed for California
Gnatcatchers. The recorded call of the California Gnatcatcher was utilized as a location technique
(calls obtained through the Cornell Laboratory of Ornithology; the recording is of a Type I call, in
the sense of Atwood (1988)). 
 
The dates, times of survey, and weather conditions for each of the nine California Gnatcatcher site
visits were as follows:

3.38-Acre Calvary Chapel Property

Date Times of
survey

Observer
Beginning of Observational Period End of Observational Period

Wind Air
Temp

Cloud
Cover

Wind Air
Temp

Cloud
Cover

1
Oct

2015

0810
to

0925 hours

G. Cummings < 1.2 mph 69.7°F Clear < 3.1 mph 76.4°F Clear

15
Oct

2015

0900
to

1015 hours

G. Cummings < 1.6 mph 77.4°F 100% < 2.9 mph 77.6°F 100%

29
Oct

2015

0855
to

1000 hours

G. Cummings < 2.4 mph 70.2°F 60% < 2.7 mph 76.9°F 40%

12
Nov
2015

0935
to

1035 hours

G. Cummings < 1.4 mph 70.1°F 10% < 1.9 mph 73.6°F 15%

2
Dec
2015

1000
to

1115 hours

G. Cummings < 3.2 mph 67.4°F Clear < 2.2 mph 76.1°F Clear

16
Dec
2015

1100
to

1200 hours

G. Cummings < 2.2 mph 63.3°F 20% 2.0 - 4.7 mph 64.4°F Clear

30
Dec
2015

0845
to

0930 hours

G. Cummings Calm 51.7°F Clear Calm 52.7°F Clear

13
Jan

2016

0930
to

1030 hours

G. Cummings < 1.7 mph 54.7°F 50% < 2.4 mph 63.8°F 80%

27
Jan

2016

0900
to

0945 hours

G. Cummings < 0.9 mph 57.6°F 75% < 2.2 mph 59.1°F 75%
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All birds heard and/or seen during the course of the survey were noted and that information is
presented as Table 1. The reader is directed to that table for information about the avifauna present
within the bounds of the property. 

RESULTS

A total of thirty bird species were observed during the nine site visits. A number of year-round
resident species were noted on-site, such as Anna’s Hummingbird, Bushtit, Rock Wren, Bewick’s
Wren, Wrentit, California Thrasher, California Towhee, House Finch, and Lesser Goldfinch (please
see the attached Table 1 for more details). A maximum of three California Gnatcatchers were
observed during the protocol survey. Please see the following paragraphs for a discussion of the
California Gnatcatcher on the Calvary Chapel property. 

California Gnatcatcher. The California Gnatcatcher (Polioptila californica) is a threatened species
under the federal Endangered Species Act (ESA). It is an obligate inhabitant of Sage Scrub
vegetation types and is also found in Chaparral habitat where it integrates with Sage Scrub. Preston,
et al. (1998), Atwood (1988), and Braden (1998) have demonstrated that the typical breeding
territory of the Gnatcatcher is on the order of 20-acres. This is especially true where the habitats are
more xeric and less diverse. Where the habitats are more mesic and have a higher shrub diversity,
such as coastal San Diego County, the territories may be significantly less than 20-acres in size.

Per the California Natural Diversity Database, the California Gnatcatcher is mapped as occupying
the area surrounding the Calvary Chapel property as recent as 2004 (CDFW, 2016a). During the
recent survey from October 2015 to January 2016, the western portion of the Calvary Chapel
property is also occupied by the California Gnatcatcher. The California Gnatcatcher was observed
during six of the nine surveys (see Figure 2 for locations). A male in non-breeding plumage and a
female were noted foraging together during the 29 October 2015, 12 November 2015, 2 December
2015, 16 December 2015, and 30 December 2015 surveys. During the 16 December 2015 survey,
an additional unidentified California Gnatcatcher was heard off-site to the southwest. On the 13
January 2016 survey, only the male in non-breeding plumage was seen. He responded aggressively
to the taped vocalization of the Gnatcatcher call, where during previous visits, the response had been
less than enthusiastic. No California Gnatcatchers were seen during the first two site visits, or during
the last site visit.

Other Wildlife (Non-Avian) Species. Four mammal species and three reptile species were observed
on the Calvary Chapel property. The mammalian species detected on-site were the San Diego Black-
tailed Jackrabbit (Lepus californicus bennettii), California Ground Squirrel (Spermophilus beecheyi),
Mule Deer (Odocoileus hemionus), and Audubon’s Cottontail (Sylvilagus audubonii). The reptilian
species seen on the property were the San Diego Gopher Snake (Pituophis catenifer annectens),
Orange-throated Whiptail (Aspidoscelis hyperythra), and Western Fence Lizard (Sceloporus
occidentalis). Of these seven non-avian species, only the San Diego Black-tailed Jackrabbit and the
Orange-throated Whiptail are considered sensitive (CDFW, 2016b — see Figure 2 for sighting
locations).
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 CONCLUSIONS

The suitable Coastal Sage  Scrub habitat on APN 378-220-08 and within 100-feet of the parcel was
surveyed during 2015-2016 for the California Gnatcatcher. In accordance with the federal protocol
for the species, a total of nine site visits were made to determine the presence or absence of the bird
species. Based on the results of the protocol survey, the Calvary Chapel property is occupied by the
California Gnatcatcher.

SURVEYOR CERTIFICATION

I certify that the information in this survey report and attached exhibits fully and accurately
represents my work. Any errors or omissions are solely my responsibility.

                                                          2/8/16                                 
Gretchen Cummings Date 
Principal/Consulting Biologist
(TE-031850-4)

Attachments 1. Figure 1 — APN 378-220-08 Shown on the U.S.G.S. 7½-minute
San Vicente Reservoir Quad Map

2. Figure 2 — Sensitive Species Sightings Noted During the California
Gnatcatcher Survey Over APN 378-220-08 Shown on an Aerial
Photo

3. Table 1 — Birds Observed During the Protocol California Gnatcatcher
Presence/Absence Survey on the Calvary Chapel Property

4. References Cited
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Table 1

Bird Species Observed During the Protocol

California Gnatcatcher Presence/Absence Survey

on the Calvary Chapel Property in the 

City of Santee, California

Species 1
Oct
2015

15
Oct
2015

29
Oct
2015

12
Nov
2015

2
Dec
2015

16
Dec
2015

30
Dec
2015

13
Jan
2016

27
Jan
2016

Notes

Cooper’s Hawk

(Accipiter cooperii)

— 1 — — — — — — — Migrant. During the 10/15/15 site visit, a

juvenile was seen on top of a telephone pole on

the east side of Summit Avenue.

Red-tailed Hawk

(Buteo jamaicensis)

— — — 1 — — — — 1 Breeding resident in the vicinity? The two times

this species was seen, it was seen soaring off-

site to the west. On the last visit, the Red-tailed

Hawk was being harassed by three American

Crows.

American Kestrel

(Falco sparverius)

1 — — — — — — 1 — Year-round resident in the vicinity? Or winter

visitor? One male American Kestrel was seen

and heard during the 10/1/15 and 1/13/16 site

visits off-site to southwest.

Eurasian Collared-Dove

(Streptopelia decaocto)

— — 1 1 — — — 1 — This introduced species has become more

abundant in San Diego County in the last 5- 10

years. During the 10/29/15 site visit, an

individual was seen on the telephone wire along

Summit Avenue. On 11/12/15, one individual

was seen as an overflight to the south. During

the 1/13/16 site visit, an individual was heard

off-site to northeast.



Species 1
Oct
2015

15
Oct
2015

29
Oct
2015

12
Nov
2015

2
Dec
2015

16
Dec
2015

30
Dec
2015

13
Jan
2016

27
Jan
2016

Notes

Page 2 of  5

Mourning Dove

(Zenaida macroura)

3 16 1 — — — 10 1 3 Winter visitor. During six of the nine visits, this

species was noted as overflights and as flocks in

the trees off-site to the south.

Anna’s Hummingbird

(Calypte anna)

3 2 4 2 2 2 3 3 3 Year-round resident. During the 12/30/15 site

visit, a territorial display was observed. In San

Diego County, most Anna’s nest from mid-

February to early June, but some may begin

nesting as early as December (Unitt, 2004). 

Nuttall’s Woodpecker

(Picoides nuttallii)

— — — — — — — — 1 Year-round resident in the vicinity. During the

last visit, a single individual was heard in the 

landscape trees on the west side of church.

Black Phoebe

(Sayornis nigricans)

— — 1 — — — — — — Year-round resident in the vicinity. A single

individual was seen during the 10/29/15 site

visit along the southern property boundary.

Say’s Phoebe

(Sayornis saya)

— — — — — 1 2 — — Winter visitor. During the 12/16/15 and

12/30/15 site visits, this species was noted along

the eastern edge of the site along the fence and

on the telephone wires.

Western Scrub Jay

(Aphelocoma californica)

1 1 — — — — — — — Year-round resident in the vicinity. This species

was seen only as individuals during the first two

surveys.

American Crow

(Corvus brachyrhynchos)

4 — — 2 3 — — — 3 Year-round resident in the vicinity. During four

of the nine site visits, American Crows were

seen as overflights. During the 1/27/16 survey,

three American Crows were seen harassing a

Red-tailed Hawk.
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Common Raven

(Corvus corax)

— — 2 — — — — — — Year-round resident in the vicinity. During the

10/29/15 site visit, two Common Ravens were

seen as overflights.

Bushtit

(Psaltriparus minimus)

4 8 — — — — — 12 — Year-round resident. This species is known to

flock during the winter and break up into pairs

during the breeding season. The sightings of this

species during three of the site visits was as

groups moving through the Sage Scrub

foraging.

Rock Wren

(Salpinctes obsoletus)

1 — — 1 1 1+1 — 1 1+1 Year-round resident. During six of the nine site

visits, this species was seen and heard in the rip

rap at the southwest edge of the parking lot and

off-site in the boulders to the west of the

property.

Bewick’s Wren

(Thryomanes bewickii)

1 1 1+1 1 1 1 1 — 1 Year-round resident. Heard singing and/or

scolding during eight of the nine visits.

Ruby-crowned Kinglet

(Regulus calendula)

— — — — — — 1 — — Winter visitor. During the 12/30/15 visit, a

single Ruby-crowned Kinglet was seen in the

shrubs just west of the parking lot of the church.

Blue-gray Gnatcatcher

(Polioptila caerulea)

— 3 2 — 2 1 — — — Winter visitor in the vicinity. Seen during only

four of the nine visits, the Blue-gray

Gnatcatcher sightings are suspected to be of

winter visitors. During each of the sightings, G.

Cummings confirmed identification of the

species through vocalizations and plumage. 

California Gnatcatcher

(Polioptila californica)

— — 2 2 2 2+1 2 1 — See text for discussion.
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Western Bluebird

(Sialia mexicana)

5 — — 3 — — 3 — — Migrant. During the 10/1/15, 11/12/15 and

12/30/15 site visits, the Western Bluebirds were

heard as overflights. Given the lack of breeding

habitat on-site and the timing of the overflights,

these sightings are suspected to be of migrants.

Wrentit

(Chamaea fasciata)

1 1+1 — — — 1 — — 1 Year-round resident. Although typically a

species found in Chaparral habitat, the Wrentit

also utilizes Sage Scrub. During four of the nine

site visits, this species was heard off-site to the

north and west.

Northern Mockingbird

(Mimus polyglottos)

— — — — — — 1 — — Year-round resident in the vicinity. As a well-

adapted urban bird (Unitt, 2004), this species

most likely does not migrate.

California Thrasher

(Toxostoma redivivum)

1 — — 1 — 1 2 2 2 Year-round resident. This species was heard and

seen during six of the nine site visits. During the

12/16/15 and 1/27/16 surveys, individuals were

heard calling from shrub perches.

Yellow-rumped Warbler

(Dendroica coronata)

— 7 4 5 3 3 1 1 2 Winter visitor. The Yellow-rumped Warbler

was detected on-site during eight of the nine site

visits.

Spotted Towhee

(Pipilo maculatus)

1 — — — — 1 — — — Year-round resident in the vicinity. The Spotted

Towhee was heard during only two of the nine

site visits. 

California Towhee

(Pipilo crissalis)

1+1 2 3 — — — 2 2 1 Year-round resident. During the 10/15/15 and

12/30/15 site visits, the California Towhee was

heard making the “pair reunion duet”. During

the other visits, this species was seen on and

off-site.
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Lincoln’s Sparrow

(Melospiza lincolnii)

— 1 — — — — — — — Migrant. A single individual was seen and heard

in the shrubs along the drainage just west of the

parking lot.

White-crowned Sparrow

(Zonotrichia leucophrys)

8 10 9 4 3 4 27 13 5 Winter visitor. The White-crowned Sparrow

was seen and/or heard during each of the nine

site visits. This species was seen foraging in

groups throughout the property, but often they

were seen just off-site to the south.

House Finch

(Carpodacus mexicanus)

— 4 1 2 — — 1 6 1 Year-round resident. The House Finch was seen

and/or heard during six of the nine site visits.

During the 10/15/15 and 10/29/15 surveys, they

were seen perched on the telephone wires. 

Lesser Goldfinch

(Carduelis psaltria)

1 — — 3 2 — 1 2 5 Year-round resident. During five of the nine

visits, the Lesser Goldfinch was documented as

an overflight of the property. During the

11/12/15 survey, three Lesser Goldfinch were

observed foraging off-site to the south.

House Sparrow

(Passer domesticus)

— — — — — — 1 5 — Year-round resident in the vicinity. During the

12/30/15 and 1/13/16 site visits, this species was

seen off-site to the south in the residential

neighborhood.

Total Species: 30 [:\1741 CAGN Table.wpd]
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DEPARTMENT OF THE ARMY 
LOS ANGELES DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

5900 LA PLACE COURT, SUITE 100 
CARLSBAD, CALIFORNIA 92008 

 September 2, 2016 

 

 

 

  

Calvary Chapel Santee 

c/o Hannah Gbeh 

10920 Summit Avenue 

Santee, CA 92071 

 

DETERMINATION OF NEED FOR A DEPARTMENT OF THE ARMY PERMIT 

 

 

Dear Ms. Gbeh: 

 

The Corps is responding to your request (Corps File No. SPL-2016-00672-WSZ) via e-mail 

dated August 26, 2016, for clarification whether a Department of the Army (DA) Permit is 

required for the Calvary Chapel Expansion Project (32.8757 N, -116.9757 W) located at 10920 

Summit Avenue within the City of Santee, San Diego County, California.   

 

The Corps' evaluation process for determining if you need a permit is based on whether or 

not the proposed project is located within or contains a water of the United States, and whether 

or not the proposed project includes an activity potentially regulated under Section 10 of the 

River and Harbor Act or Section 404 of the Clean Water Act.  If both conditions are met, a 

permit would be required. 

 

Based on the previously e-mailed preliminary jurisdictional determination dated August 31, 

2016 (SPL-2016-00672-WSZ), it appears the Calvary Chapel project site contains waters of the 

United States pursuant to 33 CFR Part 325.9. 

 

However, the Corps has determined the proposed work would span the unnamed ephemeral 

tributary to the San Diego River, and no work, structures or equipment would enter the tributary. 

Therefore this project would not involve a discharge of dredged or fill material and therefore 

would not be regulated under Section 404 of the Clean Water Act if the activity is performed in 

the manner described in your preliminary grading plans. Our comments on this project are 

limited to only those effects which may fall within our area of jurisdiction.  Notwithstanding this 

determination, your proposed project may be regulated under other Federal, State, and local 

laws, and therefore does not obviate the need to obtain other permits from State or local 

agencies. 

 

 

 

 



  -2- 
 

 

If you have any questions, please contact me at 760-602-4838 or via e-mail at 

Winston.S.Zack@usace.army.mil. Thank you for participating in the Regulatory Program.  

Please help me to evaluate and improve the regulatory experience for others by completing the 

customer survey form at http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory_survey. 

 

Sincerely, 

 

 

 

 

Winston Zack 

Regulatory Project Manager 

South Coast Branch 

 

Enclosure         

 

http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory_survey


From: Honma, Lisa@Waterboards
To: Hannah Gbeh
Subject: RE: Calvary Chapel Expansion, Santee CA
Date: Wednesday, August 24, 2016 11:40:45 AM
Attachments: Grading Plan.pdfFW Calvary Chapel Santee (UNCLASSIFIED).msg

Hannah, Thank you for attending the Pre-consultation Meeting on August 9, 2016.  After reviewing
the materials presented at the meeting, it appears that the project has been designed to avoid and
minimize impacts to jurisdictional resources by spanning the streambed at the two crossings.  A
dredge & fill permit from the San Diego Water Board will not be required provided that you are able
to get concurrence from the Corps that all construction takes place outside of jurisdictional waters
and that a Clean Water Act section 404 permit is not required. 
 
Let me know if you have any further questions
Thank you,Lisa E.B. Honma
Watershed & Riparian Protection Unit

2375 Northside Drive, Suite 100
San Diego, CA 92108

Direct Line: 619/521-3367
Front Desk: 619/516-1990
E-mail: Lisa.Honma@waterboards.ca.gov
Office Website: http://www.waterboards.ca.gov/sandiego/
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From: Monji, Alan@Waterboards Sent: Wednesday, August 10, 2016 8:01 AMTo: Honma, Lisa@WaterboardsSubject: FW: Calvary Chapel Santee
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Catherine MacGregor

From: Porter, Eric <eric_porter@fws.gov>
Sent: Wednesday, September 14, 2016 1:17 PM
To: Catherine MacGregor
Cc: Hannah Gbeh
Subject: Re: Calvary Chapel Santee CSS informatin

Hi Catherine, 
 
Based on your description of the history of the site as well as the existing conditions, I agree that the majority of 
the project site has been disturbed to a level that reduces its value for gnatcatchers. I look forward to working 
with you and the applicant to address the remaining outstanding issues (e.g., funding) for the HCP. 
 
Thank you, 
 
Eric 
 
On Thu, Sep 1, 2016 at 3:16 PM, Catherine MacGregor <Catherine@rec-consultants.com> wrote: 

Eric, 

  

I have attached a document (draft) providing additional information on why some of the coastal sage scrub on 
the Calvary Chapel Santee site was categorized as disturbed and assigned a slightly lower mitigation ratio. If 
you could review this and call me with any questions you have, I’d really appreciate it. Thank you. 

  

Catherine MacGregor 

Senior Biologist and Botanist 

 
REC-CONSULTANTS.com 
Environmental • Engineering • Land Surveying 

2442 Second Avenue 

San Diego, CA 92101 

(619) 232-9200 x108 
(619) 232-9210 Fax 

(619) 326-6008 Direct 

  

  



2

 
 
 
 
--  
 
Eric Porter 
Carlsbad Fish and Wildlife Office 
2177 Salk Avenue, Suite 250 
Carlsbad, CA  92008 
760-431-9440 ext. 285 
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Ranking land for interim protection 

 
CSS and some associated non-CSS natural lands need to be evaluated and ranked for 
interim protection. Interim protection should be afforded to lands that are likely to be 
important to long-term conservation planning options due to CSS patch size and density, 
location, and biologic components.  

1. Higher potential value: To determine areas of potential long-term conservation 
value, large, relatively dense areas of CSS must be identified. These are termed 
Higher Value Districts and are possible core areas for a reserve system. They need 
to be identified early in the planning process and protected from habitat loss and 
fragmentation while planning is under way. The methodology described below 
places 50% of the CSS in a subregion in the higher potential value category.  

2. Intermediate potential value: Lands that probably can not be managed as 
independent reserves, but which by virtue of high quality, or proximity or linkage 
to the Higher Value Districts should be treated as potentially significant for 
subregional conservation planning.  

3. Lower potential value: Land considered to have lower potential long-term 
conservation value will be that remaining after the higher potential value districts 
and the intermediate value areas have been identified. Small, isolated CSS patches 
(especially those surrounded by urban lands) with relatively small populations 
should be considered of low long-term potential value. Development of these 
lands could result in a take of small numbers of individuals of target species and 
would probably not affect the long-term viability of target species or other species 
of concern.  

Overall, an estimated 10% to 25% of the CSS in a subregion would fall into the 
lower potential value category. For the ranking approach to interim habitat loss to 
function, it is important that a significant amount of land be classed as lower 
value. The criteria for identifying higher and intermediate value land should be 
adapted to local conditions.  
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April 19, 2016 (Revised December 12, 2016) CTE Job No. 10-12676G 
 
Calvary Chapel Santee  
Attention:  Mr. Gary Lawton 
10920 Summit Avenue 
Santee, California 92071 
 
C/O: Hamann Companies, Linda Richardson, Via Email:  linda@hamannco.com  

Hamann Companies, Paul Giese, Via Email:  Paul@hamannco.com 
 REC, Attn.:  Hannah Gbeh, Via Email:  Hannah@rec-consultants.com 
 
Subject: Percolation Test Results for Proposed Basin 

 Proposed Calvary Chapel Improvements 
     10920 Summit Avenue, Santee, California 
  
Mr. Lawton: 
 
As requested, Construction Testing and Engineering (CTE) performed two percolation tests 
within the limits of proposed BMP-1 infiltration basin in the southeastern portion of the site.  It is 
CTE’s current understanding that a partial infiltration BMP (BMP-2) is proposed in the future 
parking lot in the western portion of the site.  Numerous excavation attempts were performed in 
this western location with typical manually operated equipment.  These excavations were 
unsuccessful due to the presence of stockpiles and dense granitic rock.  Based on the observed 
site conditions, this area is considered unlikely to percolate.  A Biofiltration BMP (BMP-3) is 
also proposed in the southeastern corner of the site adjacent to BMP-1.   
 
The percolation tests were performed in general accordance with the County of San Diego 
Department of Environmental Health (SD DEH) procedures.  The percolation test holes were 
excavated on April 13, 2016 to an approximate elevation of 515.5 feet.  The percolation tests 
were performed in accordance with SD DEH Case I method, which is performed when water 
remains in the hole overnight following the presoak and Case III, which is performed when the 
water completely infiltrates through the hole overnight.  The approximate percolation test 
locations are presented on Figure 2.  The percolation test results are presented in the table below. 
 

PERCOLATION TEST RESULTS 

 
TEST DESIGNATION HOLE DEPTH 

(feet) GEOLOGIC UNIT 

APPROXIMATE 
PERCOLATION 

RATE 
(minutes/inch) 

P-1 5.5 Kgr (weathered) 15 

P-2 4.5 Residual Soil Did Not Perc 
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Based on these results BMP 1 is generally considered feasible and could be designed utilizing a 
percolation rate of 15 minutes per inch provided the basin extends through the residual soil and 
adequately into the underlying weathered tonalite.  This rate could also be used for the adjacent 
BMP 3, if necessary, provided it extends down to suitable weathered tonalite. 
 
Based on available information, infiltration in the area of BMP-2 is generally not anticipated to 
be feasible due to the very dense, less weathered tonalite at this location. 
 
The percolation test results were obtained in accordance with City and County standards and 
performed with the standard of care practiced by other professionals practicing in the area. 
However, percolation test results can significantly vary laterally and vertically due to slight 
changes in soil type, degree of weathering, secondary mineralization, and other physical and 
chemical variabilities.  As such, the test results are only considered as an estimate of percolation 
and converted infiltration rates for design purposes.  No guarantee is made based on the 
percolation testing regarding the actual functionality or longevity of associated infiltration basins 
or other BMP devices designed from the presented infiltration rates. 
 
As stated by REC Engineering, it is our understanding that “the project proposes three detention 
basins, one lined basin, one partial infiltration basin and one full infiltration basin.  The lined 
basin does not rely on percolation.  The infiltration rates for the full infiltration basin are 8 times 
higher than the required amount and therefore would sufficiently meet the requirements for full 
infiltration.  No back up design is anticipated to be required based on the results of the 
percolation testing.  In the event a fall back design is required, the partial and full infiltration 
basin would be fully or partially lined and deepened with additional gravel in the bottom.”     
 
The opportunity to be of service on this project is appreciated.  If you have any questions 
regarding this report, please do not hesitate to contact the undersigned. 
 
Respectfully submitted, 
 
CONSTRUCTION TESTING & ENGINEERING, INC. 

 
Aaron J. Beeby, CEG #2603 
Certified Engineering Geologist 
 
Attachments: 
 
Figure 1 Site Index Map 
Figure 2 Exploration Location Map 
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1.0 INTRODUCTION AND SCOPE OF SERVICES 

1.1 Introduction 

This report presents results of the preliminary geotechnical investigation, performed by Construction 

Testing and Engineering, Inc. (CTE), and provides conclusions and preliminary recommendations 

for the proposed improvements at Calvary Chapel located in Santee, California.  This work has been 

performed in general accordance with the terms of CTE Proposal No. G-3530.   

 

CTE understands that a two-story 9,263 square foot (SF) concrete tilt-up building (8,056 SF first 

floor and 1,207 SF second floor) and parking lot are to be constructed at the site.  Other 

improvements are anticipated to consist of a playground, utilities, landscaping, and flatwork.  

Preliminary geotechnical recommendations for excavations, fill placement, and foundation design 

for the proposed improvements are presented in this report.  Selected references pertinent to this 

project are provided in Appendix A. 

1.2 Scope of Services 

The scope of services provided included: 

 Review of selected geologic and geotechnical reports. 
 Site reconnaissance and coordination of utility mark-out. 
 Excavation of exploratory borings and soil sampling utilizing a truck-mounted drill rig. 
 Laboratory testing of selected soil samples. 
 Description of site geology and evaluation of potential geologic hazards. 
 Engineering and geologic analysis. 
 Preparation of this preliminary geotechnical investigation report. 
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2.0 SITE DESCRIPTION 

The subject site is located at10920 Summit Avenue in Santee, California (Figure 1).  The site is 

bounded by Summit Avenue to the east, a residential development to the south, and undeveloped 

land to the north and west.  Existing site conditions are illustrated on Figure 2.  The site is currently 

developed with a 5,700 square-foot single-story assembly building with parking lot and associated 

improvements on a graded building pad.  Also, numerous “end dumped” piles of soil that appear to 

have been from an offsite source were on the western portion of the site.  Based on reconnaissance 

and review of site topography, the site generally descends to the southeast with elevations ranging 

from approximately 535 feet above mean sea level (msl) in the west to approximately 516 feet above 

msl to the southeast.   

3.0 FIELD INVESTIGATION AND LABORATORY TESTING 

3.1 Field Investigation 

CTE conducted a field investigation on September 10, 2015 that included visual reconnaissance and 

excavation of four exploratory borings.  The borings were excavated with a truck-mounted CME-75 

drill rig equipped with eight-inch-diameter, hollow-stem augers.  The borings extended to a 

maximum depth of approximately 10.8 feet below the ground surface (bgs) in Boring B-1.  

Relatively undisturbed soil samples were collected by driving Standard Penetration Test and 

Modified California samplers, and bulk samples were collected from the drill cuttings. 
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The soils were logged in the field by a CTE representative who classified the soils by visual and 

tactile means in general accordance with the Unified Soil Classification System.  The field 

descriptions have been modified, where appropriate, to reflect laboratory test results.  Boring logs, 

including descriptions of the soils encountered, are included in Appendix B.  The approximate 

locations of the borings are presented on Figure 2. 

3.2 Laboratory Testing 

Laboratory tests were conducted on selected soil samples for classification purposes, and to evaluate 

physical properties and engineering characteristics.  Laboratory tests included: In-place Moisture 

and Density, Modified Proctor, Expansion Index, Consolidation, Resistance “R”-Value, and 

Chemical Characteristics.  Test descriptions and laboratory test results are included in Appendix C. 

4.0 GEOLOGY 

4.1 General Setting 

Santee is located within the Peninsular Ranges physiographic province that is characterized by 

northwest-trending mountain ranges, intervening valleys, and predominantly northwest trending 

regional faults.  The San Diego Region can be further subdivided into the coastal plain area, central 

mountain–valley area and eastern mountain and valley area.  The site is located within the central 

mountain–valley area that generally comprises the western edge of the Peninsular Range Batholith 

(PRB) which generally consists of Cretaceous geologic period igneous rocks and localized Jurassic 

geologic period igneous rocks. The PRB contains remnant blocks of pre-Cretaceous metamorphic 

rocks that are locally covered with post-Cretaceous volcanic rocks, and marine and non-marine 
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deposits.  Throughout the batholith, colluvium and alluvium are present on mountain slopes and 

intervening valleys.  

4.2 Geologic Conditions 

Regional geologic mapping by Todd (2004) indicates near surface geologic units underlying the site 

consist of Quaternary geologic period Older Alluvium.  However, based on the recent 

reconnaissance and site explorations, the site geologic units at the site are Quaternary Previously 

Placed Fill overlying tonalite crystalline rock assigned as Cretaceous geologic age Granitoid Rocks. 

 Descriptions of the geologic units encountered are presented below. 

4.2.1 Quaternary Previously Placed Fill (Qppf)  

Undocumented Fill was observed in Borings B-1 and B-2 to a maximum depth of 

approximately 6.0 feet below ground surface (bgs) in Boring B-1.  This material was 

generally found to consist of loose to medium dense, moist, light brown to dark brown, silty 

to clayey fine to medium grained sand and underlying sandy clay.   

4.2.3 Cretaceous Granitoid Rocks (Kgr) 

Granitoid Rocks were encountered in all borings at depth. The encountered unit generally 

consisted of very dense, moist, grayish brown tonalite, a hard crystalline rock that excavates 

to silty fine to medium grained sand.  Granitoid Rocks are also anticipated to underlie the 

entire site at depth. 

 

4.3 Groundwater Conditions 
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Groundwater was not encountered in the borings that were advanced to a maximum explored depth 

of approximately 10.8 feet bgs in Boring B-1 (Figure 2).  While groundwater conditions may vary, 

especially following periods of sustained precipitation or irrigation, it is not anticipated to affect the 

proposed construction activities or the completed improvements, if proper site drainage is designed, 

installed, and maintained as per the recommendations of the project civil engineer of record.  

However, due to the relatively shallow granitic bedrock contact, perched water along the contact 

would not be unanticipated, and installation of typical subdrains or cut off drains during rough 

grading could be recommended. 

4.4 Geologic Hazards 

Geologic hazards that were considered to have potential impacts to site development were evaluated 

based on field observations, literature review, and laboratory test results.  It appears that the geologic 

hazards at the site are primarily limited to those caused by shaking from earthquake-generated 

ground motions.  The following paragraphs discuss the geologic hazards considered and their 

potential risk to the site. 

4.4.1 Surface Fault Rupture 

Based on the site reconnaissance and review of referenced literature, the site is not within a 

State of California-designated Alquist-Priolo Earthquake Fault Studies Zone, and no known 

active fault traces underlie or project toward the site.  According to the California Division 

of Mines and Geology, a fault is active if it displays evidence of activity in the last 11,000 

years (Hart and Bryant, revised 2007).  Therefore, the potential for surface rupture from 

displacement or fault movement beneath the proposed improvements is considered to be low. 
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4.4.2 Local and Regional Faulting 

The California Geological Survey (CGS) and the United States Geological Survey (USGS) 

broadly group faults as “Class A” or “Class B” (Cao, 2003; Frankel et al., 2002).  Class A 

faults are identified based upon relatively well-defined paleoseismic activity, and a fault-slip 

rate of more than 5 millimeters per year (mm/yr).  In contrast, Class B faults have 

comparatively less defined paleoseismic activity and are considered to have a fault-slip rate 

less than 5 mm/yr.  The nearest known Class B fault is the Rose Canyon Fault, that is 

approximately 23.3 kilometers west of the site (Blake, T.F., 2000).  The nearest known Class 

A fault is the Julian segment of the Elsinore Fault, which is located approximately 42.5 

kilometers northeast of the site.  Regional faults are presented on Figure 3. 

4.4.3 Liquefaction and Seismic Settlement Evaluation 

Liquefaction occurs when saturated fine-grained sands or silts lose their physical strengths 

during earthquake-induced shaking and behave like a liquid.  This is due to loss of 

point-to-point grain contact and transfer of normal stress to the pore water.  Liquefaction 

potential varies with water level, soil type, material gradation, relative density and probable 

intensity and duration of ground shaking.  Seismic settlement can occur with or without 

liquefaction and results from densification of loose soils.   

 

The site is underlain at shallow depths by very dense crystalline tonalite.  The upper loose 

portions of the Previously Placed Fill are recommended to be overexcavated and an 

engineered fill placed in the resulting volume.  Additionally, seepage and free water were not 
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observed in the Previously Placed Fill.  Therefore, the potential for liquefaction or seismic 

settlement at the site is considered to be negligible. 

4.4.4 Tsunamis and Seiche Evaluation 

According to http://www.conservation.ca.gov/cgs/geologic_hazards/Tsunami/Inundation 

Maps/Pages/Statewide_Maps.aspx the site is not located within a tsunami inundation zone 

based on its elevation above sea level.  Damage resulting from oscillatory waves (seiches) is 

considered unlikely due to the absence of large nearby confined bodies of water. 

4.4.5 Landsliding  

According to mapping by Tan (1992), the site is not underlain by a landslide.  In addition, 

features indicative of landsliding were not encountered during the recent field exploration.  

Therefore, landsliding is not considered to be a significant geologic hazard within the site. 

Shallow erosion features were observed on existing slopes.  As such, it is anticipated that 

sandy near surface soils are susceptible to erosion as exposed on a slope face, particularly 

where surface drainage over a slope is not well controlled.     

4.4.6 Compressible and Expansive Soils 

Based on observations and testing, the upper loose portions of the Previously Placed Fill and 

end dumped soil piles are considered to be potentially compressible in their current 

condition.  Therefore, loose and dry soils should be overexcavated, processed and placed as a 

properly compacted fill beneath improvement areas as recommended herein.  Based on the 

field data, site observations, and laboratory results, the underlying native materials or 

bedrock are not considered to be subject to significant compressibility under the proposed 

loads.   
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Based on geologic observation and experience with similar soils, the near-surface materials 

generally have very low to low expansion potential (Expansion Index of 50 or less).  

Therefore, the presence of expansive materials is not anticipated to adversely impact the 

proposed improvements based on the recommendations provided. 

4.4.7 Corrosive Soils 

Testing of representative site soils was performed to evaluate the potential corrosive effects 

on concrete foundations and buried metallic utilities.  Soil environments detrimental to 

concrete generally have elevated levels of soluble sulfates and/or pH levels less than 5.5.  

According to the American Concrete Institute (ACI) Table 318 4.3.1, specific guidelines 

have been provided for concrete where concentrations of soluble sulfate (SO4) in soil exceed 

0.10 percent by weight.  These guidelines include low water/cement ratios, increased 

compressive strength, and specific cement-type requirements.  A minimum resistivity value 

less than approximately 5,000 ohm-cm and/or soluble chloride levels in excess of 200 ppm 

generally indicate a corrosive environment for buried metallic utilities and untreated 

conduits. 

 

Chemical test results indicate that near-surface soils at the site present a negligible corrosion 

potential for Portland cement concrete.  Based on resistivity testing, the site soils have been 

interpreted to have a low to medium corrosivity potential to buried metallic improvements.  

As a precaution, plastic piping and/or conduits could be used, where feasible.  CTE does not 

practice corrosion engineering.  Therefore, if corrosion of below ground metallic 
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improvements is of more significant concern, a qualified corrosion engineer could be 

consulted. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 General 

CTE concludes that the proposed development of the site is feasible from a geotechnical standpoint, 

provided the recommendations in this report are incorporated into the design and construction of the 

project.  Preliminary recommendations for the proposed earthwork and improvements are included 

in the following sections and Appendix D.  However, recommendations in the text of this report 

supersede those presented in Appendix D should variations exist.  These recommendations should 

either be evaluated as appropriate and/or updated based on actual conditions exposed during 

earthwork operations at the site. 

5.2 Site Preparation 

Prior to grading, the proposed improvement areas should be cleared of existing construction debris 

and deleterious materials.  Debris, vegetation, and other materials not suitable for structural backfill 

should be properly disposed of off-site.  In the area of the proposed new structure existing soils 

should be excavated to a minimum depth of two feet below existing grades, two feet below the 

bottom of proposed foundations, or to the depth of suitable competent materials, whichever depth is 

greatest.  Localized areas of loose and potentially compressible material could require 

overexcavation to deeper elevations, based on conditions encountered during grading.  

Overexcavations should extend at least five feet laterally beyond the limits of the proposed building 



Preliminary Geotechnical Investigation 
Proposed Improvements at Calvary Chapel 
10920 Summit Avenue, Santee, California 
October 22, 2015 (Revised October 4, 2016)  CTE Job No. 10-12676G 
 

\\Esc_server\projects\10-12000 to 10-12999 Projects\10-12676G\Rpt_Geotechnical (Revised 10-16).doc 

Page 10

or the distance resulting from a 1:1 (horizontal: vertical) extending from the outer edge of the 

footings to suitable material, whichever is greater and where feasible.  Depending on the conditions 

encountered during grading, typical subdrain or cut off drains could be recommended. 

 

Overexcavations adjacent to the existing building should not extend within a 1:1 plane extended 

down form the bottom of the existing footing outer edge or as recommended during grading based 

on exposed conditions.  Depending on the extent of overexcavation alternating slot excavations may 

be recommended during earthwork. 

 

Excavations in proposed pavement, flatwork, or other improvement areas should be conducted to a 

minimum depth of two feet below proposed or existing grades, or to suitable underlying materials, 

whichever depth is shallowest.   

 

Existing below-ground utilities should be redirected around the proposed structure where feasible.  

Existing utilities at an elevation to extend through the proposed footings should generally be sleeved 

and caulked to minimize the potential for moisture migration below the building slabs.  Abandoned 

pipes exposed by grading should be securely capped to prevent moisture from migrating beneath 

foundation and slab soils or should be filled with minimum two-sack cement/sand slurry. 

 

A CTE geotechnical representative should observe the exposed ground surfaces at the 

overexcavation bottom to evaluate the exposed conditions.  The exposed subgrades to receive fill 

should be proof-rolled or scarified a minimum of nine inches, moisture conditioned to a minimum of 
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two percent above optimum, and properly compacted prior to additional fill placement based upon 

recommendations of CTE’s field representative. 

5.3 Site Excavation 

Generally, excavation of site fill soil materials may be accomplished with heavy-duty construction 

equipment under normal conditions.  However, the underlying bedrock will likely be difficult to 

excavate, and with depth excavation by standard heavy-duty equipment may not be feasible.   

Deeper excavations may encounter “core stones” in weathered bedrock masses resulting in localized, 

very difficult to impenetrable excavation conditions. 

 

Irreducible materials greater than three inches encountered during excavations should generally not 

be used in shallow fills on the site or as recommended by the CTE during grading. Special grading 

and disposal of large oversize irreducible rock outside the improvement areas may be necessary. 

5.4 Fill Placement and Compaction 

Following recommended overexcavation of loose or disturbed soils, the areas to receive fills or 

improvements should be proof-rolled or scarified a minimum of nine inches, moisture conditioned, 

and properly compacted.  Fill and backfill should be compacted to a minimum relative compaction 

of 90 percent at a moisture content of at least two percent above optimum as evaluated by ASTM D 

1557.  The optimum lift thickness for fill soil will depend on the type of compaction equipment 

used.  Generally, backfill should be placed as uniform, horizontal lifts not exceeding eight inches in 

loose thickness.  Fill placement and compaction should be conducted in conformance with local 
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ordinances.  

5.5 Fill Materials 

Very low to low expansion potential soils derived from the on-site materials are considered suitable 

for reuse on the site as compacted fill.  If used, these materials should be screened of organics and 

materials generally greater than three inches in maximum dimension.  Deleterious materials 

potentially present in end dumped mounds on the west planned parking areas should be screened and 

processed for use as a compacted fill. Irreducible materials greater than approximately three inches 

in maximum dimension should not be used in shallow fills (within three feet of proposed grades).  In 

utility trenches, adequate bedding should surround pipes.   

 

Imported fill beneath structures, pavements, and walks should have an Expansion Index of 20 or less 

(ASTM D 4829) and with generally less than 20 percent by weight passing the No. 200 sieve.  

Imported fill soils for use in structural or slope areas should be evaluated by CTE before being 

imported to the site.   

 

If proposed, retaining wall backfill located within a 45-degree wedge extending up from the bottom 

of the foundation at the heel of the wall should consist of soil having an Expansion Index of 20 or 

less (ASTM D 4829) with less than 30 percent passing the No. 200 sieve.  The upper 12 to 18 inches 

of wall backfill should consist of lower permeability soils, in order to reduce surface water 

infiltration behind walls.  The project structural engineer and/or architect should detail proper wall 

backdrains, including gravel drain zones, fills, filter fabric and perforated drain pipes. 
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5.6 Temporary Construction Slopes 

Recommendations for unshored temporary excavations without seepage are provided herein.  The 

recommended slopes should be relatively stable against deep-seated failure, but may experience 

localized sloughing.  Temporary slopes should not be excavated below a 1:1 plane extending 

downward from the outer bottom edge of foundations or other improvements that are to remain, 

property lines, or traffic areas present at the time of excavation.  On-site soils are considered Type B 

and Type C soils with recommended slope ratios as set forth in the table below.  

TABLE 5.6 
RECOMMENDED TEMPORARY SLOPE RATIOS 

SOIL TYPE 
SLOPE RATIO 

(Horizontal: vertical) 
MAXIMUM HEIGHT 

B (Dense Native Materials or 
Tonalite) 

1:1 (OR FLATTER) 10 Feet 

C  (Previously Placed Fill) 1.5:1 (OR FLATTER) 10 Feet 

 

Actual field conditions and soil type designations must be determined and evaluated by a CAL-

OSHA "competent person" (experienced in the identification of soil conditions and trained in 

accordance with CCR Title 8, Division of Industrial Safety, Subchapter 4, Construction Safety 

Orders, Article 6. Excavations.)  In addition, the above sloping recommendations do not allow for 

surcharge loading at the top of slopes by vehicular traffic, equipment or materials.  Appropriate 

surcharge setbacks must be maintained from the top of unshored slopes. 
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5.7 Foundations and Slab Recommendations 

The following recommendations are for preliminary design purposes only.  These recommendations 

should be reviewed after completion of earthwork to document that conditions exposed are as 

anticipated, and that the recommended structure design parameters are appropriate. 

5.7.1 Foundations 

Following the preparatory grading recommended herein, continuous and isolated spread 

footings or deepened pier footings are anticipated to be suitable for use at this site.  It is 

anticipated that building footings will be founded entirely in properly compacted fill with 

low to very low expansion potential.  

 

Foundation dimensions and reinforcement should be based on an allowable bearing value of 

2,500 pounds per square foot for footings founded entirely upon properly placed compacted 

fill materials embedded a minimum of 18 inches below the lowest adjacent subgrade 

elevation.  If utilized, continuous footings should be at least 15 inches wide; isolated footings 

should be at least 24 inches in least dimension.  If deepened spread or pier footings are 

proposed, the bearing value may be increased by 250 psf for each additional six inches of 

embedment up to a maximum static value of 3,500 psf.  The above bearing values may also 

be increased by one third for short duration loading which includes the effects of wind or 

seismic forces. 

 

Minimum reinforcement for continuous footings should consist of four No. 4 reinforcing 

bars; two placed near the top and two placed near the bottom or as per the project structural 
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engineer.  The structural engineer should design isolated footing reinforcement.  Footing 

excavations should generally be maintained above optimum moisture content until concrete 

placement. 

5.7.2 Foundation Settlement 

The maximum total static settlement is expected to be on the order of one inch and the 

maximum differential static settlement is expected to be on the order of 1/2 inch over a 

distance of approximately 50 feet.  Due to the absence of a shallow groundwater table and 

the dense nature of underlying materials, dynamic settlement is not expected to adversely 

affect the proposed improvements.  

5.7.3 Foundation Setback 

Footings for structures should be designed such that the horizontal distance from the face of 

adjacent slopes to the outer edge of the footing is at least 10 feet.  In addition, footings 

should bear beneath a 1:1 plane extended up from the nearest bottom edge of adjacent 

trenches and/or excavations.  Deepening of affected footings may be a suitable means of 

attaining the prescribed setbacks. 

5.7.4 Interior Concrete Slabs 

Lightly loaded concrete slabs should be a minimum of 4.5 inches in thickness.  Minimum 

slab reinforcement should consist of #3 reinforcing bars placed on maximum 18-inch 

centers, each way, at above mid-slab height, but with proper concrete cover.  Subgrade 

materials should generally be maintained near or above optimum moisture content until slab 

underlayment and concrete are placed. 
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Slabs subjected to heavier loads may require thicker slab sections and/or increased 

reinforcement.  A 120-pci subgrade modulus is considered suitable for elastic design of 

minimally embedded improvements such as slabs-on-grade.  

 

In moisture-sensitive floor areas, a suitable vapor retarder of at least ten-mil thickness (with 

all laps or penetrations sealed or taped) overlying a four-inch layer of consolidated crushed 

aggregate or gravel (with SE of 30 or more) should be installed, as per the 2013 CBC/Green 

Building Code.  An optional maximum two-inch layer of similar material may be placed 

above the vapor retarder to help protect the membrane during steel and concrete placement.  

This recommended protection is generally considered typical in the industry.  If proposed 

floor areas or coverings are considered especially sensitive to moisture emissions, additional 

recommendations from a specialty consultant could be obtained.  CTE is not an expert at 

preventing moisture penetration through slabs.  A qualified architect or other experienced 

professional should be contacted if moisture penetration is a more significant concern. 

5.8 Seismic Design Criteria 

The seismic ground motion values listed in the table below were derived in accordance with the 

ASCE 7-10 Standard.  This was accomplished by establishing the Site Class based on the soil 

properties at the site, and then calculating the site coefficients and parameters using the United 

States Geological Survey Seismic Design Maps application for the 2013 CBC values.  These values 

are intended for the design of structures to resist the effects of earthquake ground motions for the site 
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coordinates 32.8756° latitude and   -116.9758° longitude, as underlain by soils corresponding to site 

Class C. 

 

TABLE 5.8 
SEISMIC GROUND MOTION VALUES 

PARAMETER VALUE CBC REFERENCE (2013) 

Site Class  C ASCE 7, Chapter 20 

Mapped Spectral Response  
Acceleration Parameter, SS 

0.890 Figure 1613.3.1 (1) 

Mapped Spectral Response  
Acceleration Parameter, S1 

0.344 Figure 1613.3.1 (2) 

Seismic Coefficient, Fa 1.044 Table 1613.3.3 (1) 

Seismic Coefficient, Fv 1.456 Table 1613.3.3 (2) 

MCE Spectral Response 
Acceleration Parameter, SMS 

0.929 Section 1613.3.3 

MCE Spectral Response 
Acceleration Parameter, SM1 

0.501 Section 1613.3.3 

Design Spectral Response  
Acceleration, Parameter SDS 

0.620 Section 1613.3.4 

Design Spectral Response  
Acceleration, Parameter SD1 

0.334 Section 1613.3.4 

Peak Ground Acceleration PGAM 0.356 ASCE 7, Section 11.8.3 

 

5.9 Lateral Resistance and Earth Pressures 

Lateral loads acting against structures may be resisted by friction between the footings and the 

supporting soil or passive pressure acting against structures.  If frictional resistance is used, we 

recommend allowable coefficients of friction of 0.30 (total frictional resistance equals the coefficient 

of friction multiplied by the dead load) for concrete cast directly against compacted fill.  A design 

passive resistance value of 300 pounds per square foot per foot of depth (with a maximum value of 
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3,000 pounds per square foot) may be used.  The allowable lateral resistance can be taken as the sum 

of the frictional resistance and the passive resistance, provided the passive resistance does not 

exceed two-thirds of the total allowable resistance. 

 

The anticipated retaining walls backfilled using granular soils may be designed using the equivalent 

fluid weights given in Table 5.9 below. 

 

 

 

 

 

 

Lateral pressures on cantilever retaining walls (yielding walls) due to earthquake motions may be 

calculated based on work by Seed and Whitman (1970).  The total lateral thrust against a properly 

drained and backfilled cantilever retaining wall above the groundwater level can be expressed as: 

PAE = PA + ΔPAE 

 
For non-yielding (or “restrained”) walls, the total lateral thrust may be similarly calculated 

based on work by Wood (1973): 

 PKE = PK + ΔPKE 
 

Where PA = Static Active Thrust (given previously Table 5.9) 
PK = Static Restrained Wall Thrust (given previously Table 5.9) 
ΔPAE = Dynamic Active Thrust Increment = (3/8) kh γH

2
 

ΔPKE = Dynamic Restrained Thrust Increment = kh γH
2

 

kh = 2/3 Peak Ground Acceleration = 2/3 (PGAM) 

TABLE 5.9 
EQUIVALENT FLUID UNIT WEIGHTS 

(pounds per cubic foot) 

WALL TYPE LEVEL BACKFILL 
SLOPE BACKFILL 
2:1 (HORIZONTAL: 

VERTICAL) 

CANTILEVER WALL 
(YIELDING) 

35 55 

RESTRAINED WALL 55 65 
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H = Total Height of the Wall 
γ = Total Unit Weight of Soil ≈ 135 pounds per cubic foot 

 
The increment of dynamic thrust in both cases should be distributed triangularly with a line of action 

located at H/3 above the bottom of the wall (SEAOC, 2013). 

 

These values assume non-expansive backfill and free-draining conditions.  Measures should be taken 

to prevent moisture buildup behind all retaining walls.  Drainage measures should include free-

draining backfill materials and sloped, perforated drains.  These drains should discharge to an 

appropriate off-site location.  A general or conceptual detail for Retaining Wall Drainage, which 

may be appropriate for the subject site based on the review of the project structural engineer and 

architect, is attached as Figure 4.  Waterproofing should be as specified by the project architect or 

the waterproofing specialty consultant. 

5.10 Exterior Flatwork 

To reduce the potential for cracking in exterior flatwork caused by minor movement of subgrade 

soils and typical concrete shrinkage, it is recommended that such flatwork measure a minimum four 

inches thick and be installed with crack-control joints at appropriate spacing as designed by the 

project architect.  Additionally, it is recommended that flatwork be installed with at least No. 3 

reinforcing bars on maximum 18-inch centers, each way, at above mid-height of slab but with proper 

concrete cover, or other reinforcement per the project consultants.  Flatwork, which should be 

installed with crack control joints, includes driveways, sidewalks, and architectural features.  

Doweling of flatwork joints at critical pathways or similar could also be beneficial in resisting minor 

subgrade movements.   
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All subgrades should be prepared according to the earthwork recommendations previously given 

before placing concrete.  Positive drainage should be established and maintained next to all flatwork. 

Subgrade materials shall be maintained at, or be elevated to, above optimum moisture content prior 

to concrete placement. 

5.11 Vehicular Pavements 

The proposed improvements include paved vehicle drive and parking areas.  Presented in Table 5.11 

are preliminary pavement sections utilizing preliminary “R”-Value and Traffic Index Values.   

 

TABLE 5.11 
RECOMMENDED PAVEMENT THICKNESS 

 
Traffic Area 

 
Assumed 

Traffic Index 

 
Preliminary 
Subgrade 

“R”-Value 

 
Asphalt Pavements 

 
Portland Cement 

Concrete 
Pavements On 
Subgrade Soils  

(inches) 

AC 
Thickness 
(inches) 

Aggregate Base 
Thickness 
(inches) 

Moderate to 
Heavy-Duty 
Drive Areas 

6.0 30 
3.0 
OR 
3.5 

9.0 
OR 
8.0 

6.5 

Parking Areas 5.0 30 3.0 6.0 5.5 

 
* Caltrans class 2 aggregate base or “Greenbook” Processed Miscellaneous Base 
** Concrete should have a modulus of rupture of at least 600 psi 
 

During or following rough site grading, CTE recommends additional laboratory testing of 

representative at-grade soils for as-graded “R”-Value in order to verify pavement section 
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thicknesses. City of Santee or County of San Diego personnel, as applicable, should be involved in 

the design and construction of any improvements within their respective rights-of-way, and for 

onsite pavements. 

 

Overexcavations in proposed pavement areas should be conducted to a minimum depth of two feet 

below proposed or existing grades, or to competent underlying materials, whichever depth is 

shallowest. It is noted surface elevation of end dumped soils on the west margin of the site should 

not be considered as the “existing grade.”  These end dumped materials should be removed in their 

entirety, thoroughly blended to create a suitable material (as feasible) and properly placed as 

compacted fill, generally a minimum five feet laterally beyond structural improvements.  The upper 

12 inches of subgrade and base materials beneath pavement areas should be compacted to 95% 

relative compaction in accordance with ASTM D1557, at a minimum of two percent above optimum 

moisture content. 

 

Asphalt paved areas should be designed, constructed, and maintained in accordance with the 

recommendations of the Asphalt Institute or other widely recognized authority.  Concrete paved 

areas should be designed and constructed in accordance with the recommendations of the American 

Concrete Institute or other widely recognized authority, particularly with regard to thickened edges, 

joints, and drainage.  The Standard Specifications for Public Works construction (“Greenbook”) or 

Caltrans Standard Specifications may be referenced for pavement materials specifications. 
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5.12 Drainage 

Surface runoff should be collected and directed away from improvements by means of appropriate 

erosion-reducing devices and positive drainage should be established around the proposed 

improvements.  Positive drainage should be directed away from improvements at a gradient of at 

least two percent for a distance of at least five feet.  However, the project civil engineer or architect 

should evaluate the on-site drainage and make necessary provisions to keep surface water from 

affecting the site.   

 

Generally, CTE recommends against allowing water to infiltrate building pads or adjacent to slopes 

and improvements.  However, we understand that some agencies are encouraging the use of storm-

water cleansing devices.  Therefore, if storm water cleansing devices must be used, it is generally 

recommended that they be underlain by an impervious barrier and that the infiltrate be collected via 

subsurface piping and discharged off site.  If infiltration must occur, water should infiltrate as far 

away from improvements and slopes as feasible. 

 

It is noted that an intermittent natural drainage is along the toe of the existing fill slope on the north 

and west margins of the current building pad.  The project civil engineer should evaluate potential 

drainage concerns associated with this drainage as it would affect the proposed and existing 

improvements.  The project civil engineer should provide necessary recommendations for protection 

of the proposed and existing slopes.  However, subdrains and/or cut off drains could be 

recommended during grading of the site. 
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5.13 Slopes 

Based on anticipated soil strength characteristics, cut and fill slopes should be constructed at slope 

ratios of 2:1 (horizontal: vertical) or flatter.  These fill slope inclinations should exhibit gross 

stability factors of safety greater than 1.5. 

 

Although properly constructed slopes on this site should be grossly stable, the soils will be 

somewhat erodible.  Therefore, runoff water should not be permitted to drain over the edges of 

slopes unless that water is confined to properly designed and constructed drainage facilities.  

Erosion-resistant vegetation should be maintained on the face of all slopes.  Typically, soils along 

the top portion of a fill slope face will creep laterally.  CTE recommends against building distress-

sensitive hardscape improvements within five feet of slope crests. 

 

Site soils are mixtures of silty to clayey sand and sandy clay.  As such near slope face soils should be 

graded to possess a minimum cohesion value of 150 psf to minimize the potential for surficial 

instability and erosion, as feasible.  It may be necessary to blend site soils to achieve the minimum 

cohesion value that should be at least within the outer five feet of the slope face, where feasible. 

Should such soils not be present at the site, increased erosion should be anticipated along slopes or 

water flow path areas. 
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5.14 Plan Review 

CTE should be authorized to review the project grading and foundation plans before commencement 

of earthwork for a comparison with the intent of the recommendations provided. 

5.15 Construction Observation 

The recommendations provided in this report are based on preliminary design information for the 

proposed construction and the subsurface conditions observed in the exploratory borings.  The 

interpolated subsurface conditions should be checked in the field during construction to document 

that conditions are as anticipated.  Upon completion of precise grading, soil samples may be 

collected to evaluate as-built Expansion Index and soluble-sulfate content of at-grade soils.  

Foundation recommendations may be revised upon completion of grading and as-built laboratory 

tests results. 

 

Recommendations provided in this report are based on the understanding and assumption that CTE 

will provide the observation and testing services for the project.  Earthwork should be observed and 

tested to document that grading activity has been performed according to the recommendations 

contained within this report.  A CTE representative should evaluate all footing trenches before 

reinforcing steel placement. 
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6.0 LIMITATIONS OF INVESTIGATION 

The field evaluation, laboratory testing, and geotechnical analysis presented in this report have been 

conducted according to current engineering practice and the standard of care exercised by reputable 

geotechnical consultants performing similar tasks in this area.  No other warranty, expressed or 

implied, is made regarding the conclusions, recommendations and opinions expressed in this report.  

Variations may exist and conditions not observed or described in this report may be encountered 

during construction. 

 

The soil piles located on the western portion of the site appear to be from an offsite source that is 

unknown to CTE and evaluation of these soils for potential environmental concerns is not part of the 

scope of this investigation. 

 

The findings of this report are valid as of the present date.  However, changes in the conditions of a 

property can occur with the passage of time, whether they are due to natural processes or the works 

of man on this or adjacent properties.  In addition, changes in applicable or appropriate standards 

may occur, whether they result from legislation or the broadening of knowledge.  Accordingly, the 

findings of this report may be invalidated wholly or partially by changes outside our control.  

Therefore, this report is subject to review and should not be relied upon after a period of three years. 

 

This report is prepared for the project as described herein.  It may not be applicable as project plans 

develop and are implemented.  This report is not for use at any other project. 
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CTE’s conclusions and recommendations are based on an analysis of the observed conditions.  If 

conditions different from those described in this report are encountered, this office should be notified 

and additional recommendations, if required, will be provided.   

 

This opportunity to be of service on this project is appreciated.  If you have any questions regarding 

this report, please do not hesitate to contact the undersigned. 

 
Respectfully submitted, 
CONSTRUCTION TESTING & ENGINEERING, INC. 

     
 
Dan T. Math, GE #2665    Gregory F. Rzonca, CEG #1191 
Principal Engineer     Senior Certified Engineering Geologist 
 
 
 
 
 
Rodney J. Jones, RCE # 84232 
Project Engineer 
 
RJJ/GFR/DTM:nri 

 
 
 

Distribution (Electronic):  Calvary Chapel, Gary Lawton: gary@ccsantee.com 
    Hamann Construction, Linda Richardson: linda@hamannco.com 
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1' MIN

3/4" GRAVEL SURROUNDED 
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14O N, OR EQUIVALENT) 
             -OR- 
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DRAINAGE BOARD
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DEFINITION OF TERMS
PRIMARY DIVISIONS SYMBOLS SECONDARY DIVISIONS

WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
LITTLE OR NO FINES

POORLY GRADED GRAVELS OR GRAVEL SAND MIXTURES,
LITTLE OF NO FINES

SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES,
NON-PLASTIC FINES

CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES,
PLASTIC FINES

WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO
FINES

POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE  OR 
NO FINES

SILTY SANDS, SAND-SILT MIXTURES, NON-PLASTIC FINES

CLAYEY SANDS, SAND-CLAY MIXTURES, PLASTIC FINES

INORGANIC SILTS, VERY FINE SANDS, ROCK FLOUR, SILTY
OR CLAYEY FINE SANDS, SLIGHTLY PLASTIC CLAYEY SILTS

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELLY, SANDY, SILTS OR LEAN CLAYS

ORGANIC SILTS AND ORGANIC CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE 
SANDY OR SILTY SOILS, ELASTIC SILTS

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTY CLAYS

PEAT AND OTHER HIGHLY ORGANIC SOILS

GRAIN SIZES
GRAVEL SAND

COARSE FINE COARSE MEDIUM FINE
                           12"                           3"                 3/4"                  4                    10            40                200

CLEAR SQUARE SIEVE OPENING U.S. STANDARD SIEVE SIZE

ADDITIONAL TESTS
(OTHER THAN TEST PIT AND BORING LOG COLUMN HEADINGS)

MAX- Maximum Dry Density PM- Permeability PP- Pocket Penetrometer
GS- Grain Size Distribution SG- Specific Gravity WA- Wash Analysis
SE- Sand Equivalent HA- Hydrometer Analysis DS- Direct Shear
EI- Expansion Index AL- Atterberg Limits UC- Unconfined Compression
CHM- Sulfate and Chloride RV- R-Value MD- Moisture/Density
       Content , pH, Resistivity CN- Consolidation M- Moisture
COR - Corrosivity CP- Collapse Potential SC- Swell Compression
SD- Sample Disturbed HC- Hydrocollapse OI- Organic Impurities

REM- Remolded

FIGURE: BL1
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SILTS AND CLAYSCOBBLESCOBBLESBOULDERS
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og BORING LEGEND Laboratory Tests

DESCRIPTION

Block or Chunk Sample

Bulk Sample

Standard Penetration Test

Modified Split-Barrel Drive Sampler (Cal Sampler)

Thin Walled Army Corp. of Engineers Sample

Groundwater Table

Soil Type or Classification Change 

? ? ? ? ? ? ?

Formation Change [(Approximate boundaries queried (?)]

"SM" Quotes are placed around classifications where the soils
exist in situ as bedrock

FIGURE: BL2
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DESCRIPTION

SC

12
16
19 120.2 14.4

CL

8
16
33 "SM"

25
50/6"

Total Depth: 10.8' (Refusal in dense tonalite)
No Groundwater Encountered 
Backfilled with Bentonite Chips Capped with Cuttings

PROJECT:
TE JOB NO:
OGGED BY:

DRILL METHOD:
SAMPLE METHOD:

CALVARY CHAPEL SANTEE IMPROVEMENTS
10-12676G
RJ

1
HOLLOW-STEM AUGER

DRILLER: BAJA EXPLORATION 1
9/10/2015

RING, SPT, and BULK ~519 FEET

BORING: B-1 Laboratory Tests

Asphalt: 0-2"
QUATERNARY PREVIOUSLY PLACED FILL (Qppf):
Loose to medium dense, moist, light brown, clayey fine to coarse
grained SAND.

MD, CN
Stiff to very stiff, moist, reddish brown, fine to coarse grained MAX, CHM
sandy CLAY.

EI
CRETACEOUS GRANITOID ROCKS (Kgr):
Very dense, moist, gray tonalite that excavates to silty fine to 
medium grained SAND, moderately weathered.
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DESCRIPTION

SC
10
12
15 126.2 9.7

CL

24
50/4" "SM"

50/4"

Total Depth: 10.4' (Refusal in dense tonalite)
No Groundwater Encountered 
Backfilled with Bentonite Chips Capped with Cuttings

PROJECT: CALVARY CHAPEL SANTEE IMPROVEMENTS DRILLER: BAJA EXPLORATION 1 1
TE JOB NO: 10-12676G DRILL METHOD: HOLLOW-STEM AUGER 9/10/2015
OGGED BY: RJ SAMPLE METHOD: RING, SPT, and BULK ~519 FEET

BORING: B-2 Laboratory Tests

Asphalt: 0-2"
QUATERNARY PREVIOUSLY PLACED FILL (Qppf):
Loose to medium dense, moist, brown, clayey fine to medium
grained SAND, trace cobble.

MAX
MD

Stiff to very stiff, moist, reddish brown, fine to medium grained
sandy CLAY.

CRETACEOUS GRANITOID ROCKS (Kgr):
Very dense, moist, gray tonalite that excavates to silty fine to 
medium grained SAND, moderately weathered.
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DESCRIPTION

"SM"

Total Depth: 2.8' (Refusal in dense tonalite)
No Groundwater Encountered 
Backfilled with Bentonite Chips Capped with Cuttings

PROJECT: CALVARY CHAPEL SANTEE IMPROVEMENTS DRILLER: BAJA EXPLORATION 1 1
TE JOB NO: 10-12676G DRILL METHOD: HOLLOW-STEM AUGER 9/10/2015
OGGED BY: RJ SAMPLE METHOD: RING, SPT, and BULK ~517 FEET

BORING: B-3 Laboratory Tests

CRETACEOUS GRANITOID ROCKS (Kgr):
Very dense, moist, gray tonalite that excavates to silty fine to 
medium grained SAND, moderately weathered.
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DESCRIPTION

"SM"

Total Depth: 2.5' (Refusal in dense tonalite)
No Groundwater Encountered 
Backfilled with Bentonite Chips Capped with Cuttings

PROJECT: CALVARY CHAPEL SANTEE IMPROVEMENTS DRILLER: BAJA EXPLORATION 1 1
TE JOB NO: 10-12676G DRILL METHOD: HOLLOW-STEM AUGER 9/10/2015
OGGED BY: RJ SAMPLE METHOD: RING, SPT, and BULK ~517 FEET

RV

BORING: B-4 Laboratory Tests

CRETACEOUS GRANITOID ROCKS (Kgr):
Very dense, moist, gray tonalite that excavates to silty fine to 
medium grained SAND, moderately weathered.
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APPENDIX C 
LABORATORY METHODS AND RESULTS 

 
Laboratory Testing Program 
Laboratory tests were performed on representative soil samples to detect their relative engineering 
properties.  Tests were performed following test methods of the American Society for Testing 
Materials or other accepted standards.  The following presents a brief description of the various test 
methods used. 
 
Classification 
Soils were classified visually according to the Unified Soil Classification System.  Visual 
classifications were supplemented by laboratory testing of selected samples according to ASTM 
D2487.  The soil classifications are shown on the Exploration Logs in Appendix B. 
 
In-Place Moisture/Density 
The in-place moisture content and dry unit weight of selected samples were determined using 
relatively undisturbed chunk soil samples. 
 
Modified Proctor 
Laboratory maximum dry density and optimum moisture content were evaluated according to ASTM 
D 1557, Method A.  A mechanically operated rammer was used during the compaction process. 
 
Expansion Index 
Expansion testing was performed on a selected sample of the matrix of the on-site soils according to 
ASTM D 4829. 
 
Consolidation 
To assess their compressibility and volume change behavior when loaded and wetted, a relatively 
undisturbed sample of representative samples from the investigation were subject to consolidation 
tests in accordance with ASTM D 2435. 
 
Resistance “R” Value 
The resistance “R”-value was measured by the California Test. 301.  The graphically determined 
“R” value at an exudation pressure of 300 pounds per square inch is the value used for pavement 
section calculation.   
 
Chemical Analysis 
Soil materials were collected with sterile sampling equipment and tested for Sulfate and Chloride 
content, pH, Corrosivity, and Resistivity. 
 



LOCATION % MOISTURE DRY DENSITY

B-1 14.4 120.2
B-2 9.7 126.2

LOCATION
 

B-4

LOCATION DEPTH EXPANSION INDEX EXPANSION
(feet) POTENTIAL

B-1 45 LOW

LOCATION RESULTS
ppm

B-1 80.2

LOCATION RESULTS
ppm

B-1 74.9

LOCATION RESULTS
 

B-1 8.1

LOCATION RESULTS
ohms-cm

B-1 3590

LOCATION MAXIUM DRY DENSITY OPTIMUM MOISTURE
(PCF) (%)

B-1 132.0 9.5
B-2 134.4 9.5

CALTEST 301
DEPTH R-VALUE

(feet)
0-2 31

MODIFIED PROCTOR
ASTM D 1557

DEPTH
(feet)
1.5-4
1-2.5

DEPTH
(feet)
1.5-4

1.5-4

RESISTIVITY
CALIFORNIA TEST 424

DEPTH
(feet)

CHLORIDE

DEPTH
(feet)
1.5-4

p.H.

5.6

SULFATE

DEPTH
(feet)
1.5-4

EXPANSION INDEX TEST
ASTM D 4825

IN-PLACE MOISTURE AND DENSITY

DEPTH
(feet)
2-3

1.5-2.5

RESISTANCE "R"-VALUE

LABORATORY SUMMARY CTE  JOB NO. 10-12676G



FIELD MOISTURE
SAMPLE SATURATED
REBOUND

Project Name:
Project Number: 10-12676G  Sample Date: 14.4

Lab Number: 25640 Test Date: 11.7
Sample Location: Tested By: 120.2

Sample Description: 130.6
B-1 @ 2'

9/17/2015
RJP

Calvary Chapel Improvements 
9/10/2015

Dark Brown Sandy Clay

Initial Moisture (%):
Final Moisture (%):

Initial Dry Density (PCF):
Final Dry Density (PCF):

Swell/Consolidation Test ASTM D2435
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Appendix D 
Standard Specifications for Grading 
 

STANDARD SPECIFICATIONS OF GRADING  
Page 1 of 26 

Page D-1 

Section 1 - General 

Construction Testing & Engineering, Inc. presents the following standard recommendations for 
grading and other associated operations on construction projects.  These guidelines should be 
considered a portion of the project specifications.  Recommendations contained in the body of 
the previously presented soils report shall supersede the recommendations and or requirements as 
specified herein.  The project geotechnical consultant shall interpret disputes arising out of 
interpretation of the recommendations contained in the soils report or specifications contained 
herein. 

Section 2 - Responsibilities of Project Personnel 

The geotechnical consultant should provide observation and testing services sufficient to general 
conformance with project specifications and standard grading practices.  The geotechnical 
consultant should report any deviations to the client or his authorized representative. 
 
The Client should be chiefly responsible for all aspects of the project.  He or his authorized 
representative has the responsibility of reviewing the findings and recommendations of the 
geotechnical consultant.  He shall authorize or cause to have authorized the Contractor and/or 
other consultants to perform work and/or provide services.  During grading the Client or his 
authorized representative should remain on-site or should remain reasonably accessible to all 
concerned parties in order to make decisions necessary to maintain the flow of the project. 
 
The Contractor is responsible for the safety of the project and satisfactory completion of all 
grading and other associated operations on construction projects, including, but not limited to, 
earth work in accordance with the project plans, specifications and controlling agency 
requirements. 

Section 3 - Preconstruction Meeting 

A preconstruction site meeting should be arranged by the owner and/or client and should include 
the grading contractor, design engineer, geotechnical consultant, owner’s representative and 
representatives of the appropriate governing authorities. 

Section 4 - Site Preparation 

The client or contractor should obtain the required approvals from the controlling authorities for 
the project prior, during and/or after demolition, site preparation and removals, etc.  The 
appropriate approvals should be obtained prior to proceeding with grading operations. 
 



Appendix D 
Standard Specifications for Grading 
 

STANDARD SPECIFICATIONS OF GRADING  
Page 2 of 26 

Page D-2 

Clearing and grubbing should consist of the removal of vegetation such as brush, grass, woods, 
stumps, trees, root of trees and otherwise deleterious natural materials from the areas to be 
graded.  Clearing and grubbing should extend to the outside of all proposed excavation and fill 
areas. 
 
Demolition should include removal of buildings, structures, foundations, reservoirs, utilities 
(including underground pipelines, septic tanks, leach fields, seepage pits, cisterns, mining shafts, 
tunnels, etc.) and other man-made surface and subsurface improvements from the areas to be 
graded.  Demolition of utilities should include proper capping and/or rerouting pipelines at the 
project perimeter and cutoff and capping of wells in accordance with the requirements of the 
governing authorities and the recommendations of the geotechnical consultant at the time of 
demolition. 
 
Trees, plants or man-made improvements not planned to be removed or demolished should be 
protected by the contractor from damage or injury. 
 
Debris generated during clearing, grubbing and/or demolition operations should be wasted from 
areas to be graded and disposed off-site.  Clearing, grubbing and demolition operations should be 
performed under the observation of the geotechnical consultant. 

Section 5 - Site Protection 

Protection of the site during the period of grading should be the responsibility of the contractor.  
Unless other provisions are made in writing and agreed upon among the concerned parties, 
completion of a portion of the project should not be considered to preclude that portion or 
adjacent areas from the requirements for site protection until such time as the entire project is 
complete as identified by the geotechnical consultant, the client and the regulating agencies. 
 
Precautions should be taken during the performance of site clearing, excavations and grading to 
protect the work site from flooding, ponding or inundation by poor or improper surface drainage.  
Temporary provisions should be made during the rainy season to adequately direct surface 
drainage away from and off the work site.  Where low areas cannot be avoided, pumps should be 
kept on hand to continually remove water during periods of rainfall. 
 
Rain related damage should be considered to include, but may not be limited to, erosion, silting, 
saturation, swelling, structural distress and other adverse conditions as determined by the 
geotechnical consultant.  Soil adversely affected should be classified as unsuitable materials and 
should be subject to overexcavation and replacement with compacted fill or other remedial 
grading as recommended by the geotechnical consultant. 
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The contractor should be responsible for the stability of all temporary excavations.  
Recommendations by the geotechnical consultant pertaining to temporary excavations (e.g., 
backcuts) are made in consideration of stability of the completed project and, therefore, should 
not be considered to preclude the responsibilities of the contractor.  Recommendations by the 
geotechnical consultant should not be considered to preclude requirements that are more 
restrictive by the regulating agencies.  The contractor should provide during periods of extensive 
rainfall plastic sheeting to prevent unprotected slopes from becoming saturated and unstable.  
When deemed appropriate by the geotechnical consultant or governing agencies the contractor 
shall install checkdams, desilting basins, sand bags or other drainage control measures. 
 
In relatively level areas and/or slope areas, where saturated soil and/or erosion gullies exist to 
depths of greater than 1.0 foot; they should be overexcavated and replaced as compacted fill in 
accordance with the applicable specifications.  Where affected materials exist to depths of 1.0 
foot or less below proposed finished grade, remedial grading by moisture conditioning in-place, 
followed by thorough recompaction in accordance with the applicable grading guidelines herein 
may be attempted.  If the desired results are not achieved, all affected materials should be 
overexcavated and replaced as compacted fill in accordance with the slope repair 
recommendations herein.  If field conditions dictate, the geotechnical consultant may 
recommend other slope repair procedures. 

Section 6 - Excavations 

6.1 Unsuitable Materials 
Materials that are unsuitable should be excavated under observation and 
recommendations of the geotechnical consultant.  Unsuitable materials include, but may 
not be limited to, dry, loose, soft, wet, organic compressible natural soils and fractured, 
weathered, soft bedrock and nonengineered or otherwise deleterious fill materials. 

 
Material identified by the geotechnical consultant as unsatisfactory due to its moisture 
conditions should be overexcavated; moisture conditioned as needed, to a uniform at or 
above optimum moisture condition before placement as compacted fill. 
 
If during the course of grading adverse geotechnical conditions are exposed which were 
not anticipated in the preliminary soil report as determined by the geotechnical consultant 
additional exploration, analysis, and treatment of these problems may be recommended. 
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6.2 Cut Slopes 
Unless otherwise recommended by the geotechnical consultant and approved by the 
regulating agencies, permanent cut slopes should not be steeper than 2:1 (horizontal: 
vertical). 

 
The geotechnical consultant should observe cut slope excavation and if these excavations 
expose loose cohesionless, significantly fractured or otherwise unsuitable material, the 
materials should be overexcavated and replaced with a compacted stabilization fill.  If 
encountered specific cross section details should be obtained from the Geotechnical 
Consultant. 

 
When extensive cut slopes are excavated or these cut slopes are made in the direction of 
the prevailing drainage, a non-erodible diversion swale (brow ditch) should be provided 
at the top of the slope. 

6.3 Pad Areas 
All lot pad areas, including side yard terrace containing both cut and fill materials, 
transitions, located less than 3 feet deep should be overexcavated to a depth of 3 feet and 
replaced with a uniform compacted fill blanket of 3 feet.  Actual depth of overexcavation 
may vary and should be delineated by the geotechnical consultant during grading, 
especially where deep or drastic transitions are present. 

 
For pad areas created above cut or natural slopes, positive drainage should be established 
away from the top-of-slope.  This may be accomplished utilizing a berm drainage swale 
and/or an appropriate pad gradient.  A gradient in soil areas away from the top-of-slopes 
of 2 percent or greater is recommended. 

Section 7 - Compacted Fill 

All fill materials should have fill quality, placement, conditioning and compaction as specified 
below or as approved by the geotechnical consultant. 

7.1 Fill Material Quality 
Excavated on-site or import materials which are acceptable to the geotechnical consultant 
may be utilized as compacted fill, provided trash, vegetation and other deleterious 
materials are removed prior to placement.  All import materials anticipated for use on-site 
should be sampled tested and approved prior to and placement is in conformance with the 
requirements outlined. 
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Rocks 12 inches in maximum and smaller may be utilized within compacted fill provided 
sufficient fill material is placed and thoroughly compacted over and around all rock to 
effectively fill rock voids.  The amount of rock should not exceed 40 percent by dry 
weight passing the 3/4-inch sieve.  The geotechnical consultant may vary those 
requirements as field conditions dictate.   
 
Where rocks greater than 12 inches but less than four feet of maximum dimension are 
generated during grading, or otherwise desired to be placed within an engineered fill, 
special handling in accordance with the recommendations below.  Rocks greater than 
four feet should be broken down or disposed off-site. 

7.2 Placement of Fill 
Prior to placement of fill material, the geotechnical consultant should observe and 
approve the area to receive fill.  After observation and approval, the exposed ground 
surface should be scarified to a depth of 6 to 8 inches.  The scarified material should be 
conditioned (i.e. moisture added or air dried by continued discing) to achieve a moisture 
content at or slightly above optimum moisture conditions and compacted to a minimum 
of 90 percent of the maximum density or as otherwise recommended in the soils report or 
by appropriate government agencies. 
 
Compacted fill should then be placed in thin horizontal lifts not exceeding eight inches in 
loose thickness prior to compaction.  Each lift should be moisture conditioned as needed, 
thoroughly blended to achieve a consistent moisture content at or slightly above optimum 
and thoroughly compacted by mechanical methods to a minimum of 90 percent of 
laboratory maximum dry density.  Each lift should be treated in a like manner until the 
desired finished grades are achieved. 

 
The contractor should have suitable and sufficient mechanical compaction equipment and 
watering apparatus on the job site to handle the amount of fill being placed in 
consideration of moisture retention properties of the materials and weather conditions. 

 
When placing fill in horizontal lifts adjacent to areas sloping steeper than 5:1 (horizontal: 
vertical), horizontal keys and vertical benches should be excavated into the adjacent slope 
area.  Keying and benching should be sufficient to provide at least six-foot wide benches 
and a minimum of four feet of vertical bench height within the firm natural ground, firm 
bedrock or engineered compacted fill.  No compacted fill should be placed in an area 
after keying and benching until the geotechnical consultant has reviewed the area.  
Material generated by the benching operation should be moved sufficiently away from 
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the bench area to allow for the recommended review of the horizontal bench prior to 
placement of fill. 

 
Within a single fill area where grading procedures dictate two or more separate fills, 
temporary slopes (false slopes) may be created.  When placing fill adjacent to a false 
slope, benching should be conducted in the same manner as above described.  At least a 
3-foot vertical bench should be established within the firm core of adjacent approved 
compacted fill prior to placement of additional fill.  Benching should proceed in at least 
3-foot vertical increments until the desired finished grades are achieved. 
 
Prior to placement of additional compacted fill following an overnight or other grading 
delay, the exposed surface or previously compacted fill should be processed by 
scarification, moisture conditioning as needed to at or slightly above optimum moisture 
content, thoroughly blended and recompacted to a minimum of 90 percent of laboratory 
maximum dry density.  Where unsuitable materials exist to depths of greater than one 
foot, the unsuitable materials should be over-excavated. 

 
Following a period of flooding, rainfall or overwatering by other means, no additional fill 
should be placed until damage assessments have been made and remedial grading 
performed as described herein. 

 
Rocks 12 inch in maximum dimension and smaller may be utilized in the compacted fill 
provided the fill is placed and thoroughly compacted over and around all rock.  No 
oversize material should be used within 3 feet of finished pad grade and within 1 foot of 
other compacted fill areas.  Rocks 12 inches up to four feet maximum dimension should 
be placed below the upper 10 feet of any fill and should not be closer than 15 feet to any 
slope face.  These recommendations could vary as locations of improvements dictate.  
Where practical, oversized material should not be placed below areas where structures or 
deep utilities are proposed.  Oversized material should be placed in windrows on a clean, 
overexcavated or unyielding compacted fill or firm natural ground surface.  Select native 
or imported granular soil (S.E. 30 or higher) should be placed and thoroughly flooded 
over and around all windrowed rock, such that voids are filled.  Windrows of oversized 
material should be staggered so those successive strata of oversized material are not in 
the same vertical plane. 

 
It may be possible to dispose of individual larger rock as field conditions dictate and as 
recommended by the geotechnical consultant at the time of placement. 
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The contractor should assist the geotechnical consultant and/or his representative by 
digging test pits for removal determinations and/or for testing compacted fill.  The 
contractor should provide this work at no additional cost to the owner or contractor's 
client. 

 
Fill should be tested by the geotechnical consultant for compliance with the 
recommended relative compaction and moisture conditions.  Field density testing should 
conform to ASTM Method of Test D 1556-00, D 2922-04.  Tests should be conducted at 
a minimum of approximately two vertical feet or approximately 1,000 to 2,000 cubic 
yards of fill placed.  Actual test intervals may vary as field conditions dictate.  Fill found 
not to be in conformance with the grading recommendations should be removed or 
otherwise handled as recommended by the geotechnical consultant. 

7.3 Fill Slopes 
Unless otherwise recommended by the geotechnical consultant and approved by the 
regulating agencies, permanent fill slopes should not be steeper than 2:1 (horizontal: 
vertical). 

 
Except as specifically recommended in these grading guidelines compacted fill slopes 
should be over-built two to five feet and cut back to grade, exposing the firm, compacted 
fill inner core.  The actual amount of overbuilding may vary as field conditions dictate.  If 
the desired results are not achieved, the existing slopes should be overexcavated and 
reconstructed under the guidelines of the geotechnical consultant.  The degree of 
overbuilding shall be increased until the desired compacted slope surface condition is 
achieved.  Care should be taken by the contractor to provide thorough mechanical 
compaction to the outer edge of the overbuilt slope surface. 

 
At the discretion of the geotechnical consultant, slope face compaction may be attempted 
by conventional construction procedures including backrolling.  The procedure must 
create a firmly compacted material throughout the entire depth of the slope face to the 
surface of the previously compacted firm fill intercore. 

 
During grading operations, care should be taken to extend compactive effort to the outer 
edge of the slope.  Each lift should extend horizontally to the desired finished slope 
surface or more as needed to ultimately established desired grades.  Grade during 
construction should not be allowed to roll off at the edge of the slope.  It may be helpful 
to elevate slightly the outer edge of the slope.  Slough resulting from the placement of 
individual lifts should not be allowed to drift down over previous lifts.  At intervals not 
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exceeding four feet in vertical slope height or the capability of available equipment, 
whichever is less, fill slopes should be thoroughly dozer trackrolled. 

 
For pad areas above fill slopes, positive drainage should be established away from the 
top-of-slope.  This may be accomplished using a berm and pad gradient of at least two 
percent. 

Section 8 - Trench Backfill 

Utility and/or other excavation of trench backfill should, unless otherwise recommended, be 
compacted by mechanical means.  Unless otherwise recommended, the degree of compaction 
should be a minimum of 90 percent of the laboratory maximum density. 
 
Within slab areas, but outside the influence of foundations, trenches up to one foot wide and two 
feet deep may be backfilled with sand and consolidated by jetting, flooding or by mechanical 
means.  If on-site materials are utilized, they should be wheel-rolled, tamped or otherwise 
compacted to a firm condition.  For minor interior trenches, density testing may be deleted or 
spot testing may be elected if deemed necessary, based on review of backfill operations during 
construction. 
 
If utility contractors indicate that it is undesirable to use compaction equipment in close 
proximity to a buried conduit, the contractor may elect the utilization of light weight mechanical 
compaction equipment and/or shading of the conduit with clean, granular material, which should 
be thoroughly jetted in-place above the conduit, prior to initiating mechanical compaction 
procedures.  Other methods of utility trench compaction may also be appropriate, upon review of 
the geotechnical consultant at the time of construction. 
 
In cases where clean granular materials are proposed for use in lieu of native materials or where 
flooding or jetting is proposed, the procedures should be considered subject to review by the 
geotechnical consultant.  Clean granular backfill and/or bedding are not recommended in slope 
areas. 

Section 9 - Drainage 

Where deemed appropriate by the geotechnical consultant, canyon subdrain systems should be 
installed in accordance with CTE’s recommendations during grading. 
 
Typical subdrains for compacted fill buttresses, slope stabilization or sidehill masses, should be 
installed in accordance with the specifications. 
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Roof, pad and slope drainage should be directed away from slopes and areas of structures to 
suitable disposal areas via non-erodible devices (i.e., gutters, downspouts, and concrete swales). 
 
For drainage in extensively landscaped areas near structures, (i.e., within four feet) a minimum 
of 5 percent gradient away from the structure should be maintained.  Pad drainage of at least 2 
percent should be maintained over the remainder of the site. 
 
Drainage patterns established at the time of fine grading should be maintained throughout the life 
of the project.  Property owners should be made aware that altering drainage patterns could be 
detrimental to slope stability and foundation performance. 

Section 10 - Slope Maintenance 

10.1 - Landscape Plants 
To enhance surficial slope stability, slope planting should be accomplished at the 
completion of grading.  Slope planting should consist of deep-rooting vegetation 
requiring little watering.  Plants native to the southern California area and plants relative 
to native plants are generally desirable.  Plants native to other semi-arid and arid areas 
may also be appropriate.  A Landscape Architect should be the best party to consult 
regarding actual types of plants and planting configuration. 

10.2 - Irrigation 
Irrigation pipes should be anchored to slope faces, not placed in trenches excavated into 
slope faces. 

 
Slope irrigation should be minimized.  If automatic timing devices are utilized on 
irrigation systems, provisions should be made for interrupting normal irrigation during 
periods of rainfall. 

10.3 - Repair 
As a precautionary measure, plastic sheeting should be readily available, or kept on hand, 
to protect all slope areas from saturation by periods of heavy or prolonged rainfall.  This 
measure is strongly recommended, beginning with the period prior to landscape planting. 

 
If slope failures occur, the geotechnical consultant should be contacted for a field review 
of site conditions and development of recommendations for evaluation and repair.   
 
If slope failures occur as a result of exposure to period of heavy rainfall, the failure areas 
and currently unaffected areas should be covered with plastic sheeting to protect against 
additional saturation. 
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In the accompanying Standard Details, appropriate repair procedures are illustrated for 
superficial slope failures (i.e., occurring typically within the outer one foot to three feet of 
a slope face). 
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(Storm Water Intake Form for all Development Permit Applications)

Form I‐1 
Model BMP Design 

Manual 
[February 2016] 

Project Identification 

Project Name: Calvary Chapel of Santee 

Permit Application Number: MJR 1601A; AEIS 2016‐6  Date: 5/11/2016 

Project Address: 10920 Summit Ave, Santee, Ca, 92071 
 
 
 
 

Determination of Requirements 

The purpose of this form is to identify permanent, post‐construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 
 
Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop". 
Upon reaching a Stop, do not complete further Steps beyond the Stop. 
 
Refer to BMP Design Manual sections and/or separate forms referenced in each step below. 

Step  Answer  Progression 

Step 1: Is the project a "development 
project"? 
See Section 1.3 of the BMP Design 
Manual for guidance. 

☒Yes  Go to Step 2. 

 No  Stop. 
Permanent BMP requirements do not apply. 
No SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): N/A 
 
 
 
 

Step 2: Is the project a Standard 
Project, Priority Development Project 
(PDP), or exception to PDP definitions? 
To answer this item, see Section 1.4 of 
the BMP Design Manual in its entirety 
for guidance, AND complete Form I‐2, 
Project Type Determination. 
 

 Standard 
Project 

Stop. 
Only Standard Project requirements apply, 
including Standard Project SWQMP. 

☒PDP  Standard and PDP requirements apply, 
including PDP SWQMP. 
Go to Step 3. 

 Exception 
to PDP 
definitions 

Stop. 
Standard Project requirements apply, and any 
additional requirements specific to the type of 
project. Provide discussion and list any 
additional requirements below. Prepare 
Standard Project SWQMP. 
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[Step 2 Continued from Page 1] Discussion / justification, and additional requirements for exceptions to 
PDP definitions, if applicable: N/A 
 
 
 
 

Step 3 (PDPs only). Is the project 
subject to earlier PDP requirements 
due to a prior lawful approval? 
See Section 1.10 of the BMP Design 
Manual for guidance. 

 Yes  Consult the [City Engineer] to determine 
requirements. Provide discussion and identify 
requirements below. 
Go to Step 4. 

☒ No  BMP Design Manual PDP requirements apply. 
Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior lawful 
approval does not apply): N/A 
 
 
 
 

Step 4 (PDPs only). Do 
hydromodification control 
requirements apply? 
See Section 1.6 of the BMP Design 
Manual for guidance. 

☒ Yes  PDP structural BMPs required for pollutant 
control (Chapter 5) and hydromodification 
control (Chapter 6). 
Go to Step 5. 

 No  Stop. 
PDP structural BMPs required for pollutant 
control (Chapter 5) only. 
Provide brief discussion of exemption to 
hydromodification control below. 

Discussion / justification if hydromodification control requirements do not apply: 
 
 
 
 

Step 5 (PDPs subject to 
hydromodification control 
requirements only). Does protection 
of critical coarse sediment yield areas 
apply based on review of WMAA 
Potential Critical Coarse Sediment 
Yield Area Map? 
See Section 6.2 of the BMP Design 
Manual for guidance. 
 

 Yes  Management measures required for 
protection of critical coarse sediment yield 
areas (Chapter 6.2). 
Stop. 

☒ No  Management measures not required for 
protection of critical coarse sediment yield 
areas. 
Provide brief discussion below. 
Stop. As can be seen on the map, there are no 
areas required for protection. 
Please See map in attachment 2b.  
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Priority  Determination Form
Form I‐2 

Model BMP Design Manual 
[February, 2016] 

Project Information 

Project Name: Calvary Chapel of Santee 

Permit Application Number: MJR‐2016‐01  Date: 5/11/16 

Project Address: 10920 Summit Ave, Santee, CA, 92071 
 
 
 
 

Project Type Determination: Standard Project or Priority Development Project (PDP) 

The project is (select one):      New Development   ☒  Redevelopment 

The total proposed newly created or replaced impervious area is:  ________77,305 ft2    (1.77) acres 

Is the project in any of the following categories, (a) through (f)? 

Yes 

 

No 

  ☒ 

(a)  New development projects that create 10,000 square feet or more of impervious 
surfaces (collectively over the entire project site). This includes commercial, 
industrial, residential, mixed‐use, and public development projects on public or 
private land. 

Yes 

 ☒ 

No 

 

(b)  Redevelopment projects that create and/or replace 5,000 square feet or more of 
impervious surface (collectively over the entire project site on an existing site of 
10,000 square feet or more of impervious surfaces). This includes commercial, 
industrial, residential, mixed‐use, and public development projects on public or 
private land. 

Yes 

☒ 

No 

 

(c)  New and redevelopment projects that create and/or replace 5,000 square feet or 
more of impervious surface (collectively over the entire project site), and support 
one or more of the following uses: 
Restaurants. This category is defined as a facility that sells prepared foods and drinks 

for consumption, including stationary lunch counters and refreshment stands selling 

prepared foods and drinks for immediate consumption (Standard Industrial 

Classification (SIC) code 5812). 

Hillside development projects. This category includes development on any natural 

slope that is twenty‐five percent or greater. 

 Parking lots. This category is defined as a land area or facility for the temporary 

parking or storage of motor vehicles used personally, for business, or for commerce. 

 Streets, roads, highways, freeways, and driveways. This category is defined as any 

paved impervious surface used for the transportation of automobiles, trucks, 

motorcycles, and other vehicles. 
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Yes 

 

No 

☒ 

(d)  New or redevelopment projects that create and/or replace 2,500 square feet or 
more of impervious surface (collectively over the entire project site), and discharging 
directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes 
flow that is conveyed overland a distance of 200 feet or less from the project to the 
ESA, or conveyed in a pipe or open channel any distance as an isolated flow from the 
project to the ESA (i.e. not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act 
Section 303(d) impaired water bodies; areas designated as Areas of Special 
Biological Significance by the State Water Board and San Diego Water Board; 
State Water Quality Protected Areas; water bodies designated with the RARE 
beneficial use by the State Water Board and San Diego Water Board; and any 
other equivalent environmentally sensitive areas which have been identified by 
the Copermittees. See BMP Design Manual Section 1.4.2 for additional 
guidance. 

Yes 

 

No 

☒ 
 

(e)  New development projects, or redevelopment projects that create and/or replace 
5,000 square feet or more of impervious surface, that support one or more of the 
following uses: 

(i) Automotive repair shops. This category is defined as a facility that is 

categorized in any one of the following SIC codes: 5013, 5014, 5541, 7532‐

7534, or 7536‐7539. 

(ii) Retail gasoline outlets (RGOs). This category includes RGOs that meet the 

following criteria: (a) 5,000 square feet or more or (b) a projected Average 

Daily Traffic (ADT) of 100 or more vehicles per day. 

Yes 

☒ 
 

No 

 

(f)  New or redevelopment projects that result in the disturbance of one or more acres 
of land and are expected to generate pollutants post construction. 

Note: See BMP Design Manual Section 1.4.2 for additional guidance. 

 
Does the project meet the definition of one or more of the Priority Development Project categories (a) 
through (f) listed above? 

  No – the project is not a Priority Development Project (Standard Project). 

☒  Yes – the project is a Priority Development Project (PDP). 

 

The following is for redevelopment PDPs only: 
 
The area of existing (pre‐project) impervious area at the project site is:  35,413 ft2 (A) 
The total proposed newly created or replaced impervious area is:           77,305 ft2 (B) 
Percent impervious surface created or replaced (B/A)*100:                       218  ____% 
The percent impervious surface created or replaced is (select one based on the above calculation): 

 less than or equal to fifty percent (50%) – only new impervious areas are considered PDP 

OR 

☒  greater than fifty percent (50%) – the entire project site is a PDP 
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Site Design Checklist
For PDPs

Form I‐3B (PDPs) 
Model BMP Design Manual 

[February, 2016] 

Project Summary Information 

Project Name  Calvary Chapel of Santee 

Project Address  10920 Summit Ave 
Santee, CA, 92071 
 
 

Assessor's Parcel Number(s) (APN(s))  378‐220‐08 

Permit Application Number: MJR 1601A; AEIS 
2016‐6 

 

Project Hydrologic Unit  Select One: 

 Santa Margarita 902 

 San Luis Rey 903 
 Carlsbad 904 
 San Dieguito 905 
 Penasquitos 906 

☒San Diego 907 

 Pueblo San Diego 908 
 Sweetwater 909 
 Otay 910 
 Tijuana 911 

Project Watershed 

(Complete Hydrologic Unit, Area, and Subarea 
Name with Numeric Identifier) 

San Diego HU (907) 
Lower San Diego Watershed (907.12) 

Parcel Area 

(total area of Assessor's Parcel(s) associated 
with the project) 

 
__3.38   Acres     (______147,233  Square Feet) 

Area to be Disturbed by the Project 

(Project Area) 

 
__2.05    Acres     (______89,298 Square Feet) 

Project Proposed Impervious Area 

(subset of Project Area) 

 
__ 1.77      Acres  (_____77,101  Square Feet) 

Project Proposed Pervious Area 

(subset of Project Area) 

 
__ 0.28      Acres   (____11,975   Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Parcel Area. 
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Description of Existing Site Condition 

Current Status of the Site (select all that apply): 

☒Existing development  

 Previously graded but not built out 

 Demolition completed without new construction 

 Agricultural or other non‐impervious use  

☒ Vacant, undeveloped/natural 

 
Description / Additional Information: 
To the east of the natural channel that bifurcate the site 1 church building exists along with the 
associated parking lots. To the west the site is in natural conditions. 
 

Existing Land Cover Includes (select all that apply): 

☒Vegetative Cover 

 Non‐Vegetated Pervious Areas 

☒Impervious Areas 

 
Description / Additional Information: 
The existing impervious area is comprised of the church building and parking lots and an existing brow 
ditch at the west end of the project site. The vegetative cover is the natural vegetation that exists to the 
west of the natural drainage channel. 
 
 
 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

☒NRCS Type A 

 NRCS Type B 

☒ NRCS Type C 

☒ NRCS Type D 

 

Approximate Depth to Groundwater (GW): 

 GW Depth < 5 feet 

 5 feet < GW Depth < 10 feet 

 10 feet < GW Depth < 20 feet 

☒ GW Depth > 20 feet 
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Existing Natural Hydrologic Features (select all that apply): 

☒ Watercourses 

 Seeps 

 Springs 

 Wetlands 

 None 

 
Description / Additional Information: An existing natural channel divides the project site centrally. All 
runoff drain towards this channel that ultimately discharges into the San Diego River. 
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Description of Existing Site Drainage Patterns 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 

(1) whether existing drainage conveyance is natural or urban; 

(2) Is runoff from offsite conveyed through the site? if yes, quantify all offsite drainage areas, design 
flows, and locations where offsite flows enter the project site, and summarize how such flows are 
conveyed through the site; 

(3)Provide details regarding existing project site drainage conveyance network, including any existing 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or 
constructed channels; and 

(4) Identify all discharge locations from the existing project site along with a summary of conveyance 
system size and capacity for each of the discharge locations. Provide summary of the pre‐project 
drainage areas and design flows to each of the existing runoff discharge locations. 

 
Describe existing site drainage patterns: 
 
In existing conditions, the Calvary Santee project site is a vegetated hilltop‐site with an existing church 
building and parking lots to the east. Type A, C and D hydrologic soil groups were located on the 
project site via the USGS web soil survey data for the project site (see Chapter 2).  
Runoff west of the site sheet flows, from West to East, through the project site where it enters a 
natural drainage channel at POC‐1. The 2.35 acres furthest to the west will remain undisturbed in 
proposed conditions, as it is not part of the project boundary. See table on BMP exhibit for breakdown 
of areas from offsite (Bypass Areas). However as this area currently drain to the POC‐1 it has been 
included in the analysis. The remaining east part of the project drains South and then West to the 
natural channel at POC 1. The natural drainage channel that divides the project site will remain 
undisturbed. The runoff then enters an underground system that ultimately discharges into San Diego 
River. 
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Description of Proposed Site Development 

Project Description / Proposed Land Use and/or Activities: 
 
The proposed site project it’s a church redevelopment with 110l parking spaces proposed on the 
western portion of the project site.  
 
The total area for the site will be increased from existing conditions as the drainage area changes from 
pre development conditions and part of Summit Ave that didn’t drain to the POC on existing conditions, 
will now drain to the POC being analyzed in Post developed conditions. 
 
 
 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 
 
Proposed impervious features of the Calvary Chapel of Santee project include the construction of a 
single story church assembly building. Additional improvements include access driveway and parking 
lots. 
 

List/describe proposed pervious features of the project (e.g., landscape areas): 
 
The proposed pervious features of the Calvary Chapel of Santee project are landscaping areas in the 
parking lot and around the building. 
  
In addition, there is offsite area to the west of the project that is pervious and will remain in the same 
state as found in existing conditions. This natural area will be directly drained to the receiving channel 
POC. 
 
 

Does the project include grading and changes to site topography? 

☒Yes 

 No 
 
Description / Additional Information: 
 
The topography of the project will remain the same as an in existing conditions east of the brow ditch 
and where the existing building and parking lot are located. To the west of the natural channel and east 
of the brow ditch the topography will be flatten by the grading activities required for the parking lot. 
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Description of Proposed Site Drainage Patterns 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
 

☒Yes 

 No 
 
If yes, provide details regarding the proposed project site drainage conveyance network, including storm 
drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or 
constructed channels, and the method for conveying offsite flows through or around the proposed 
project site. Identify all discharge locations from the proposed project site along with a summary of the 
conveyance system size and capacity for each of the discharge locations. Provide a summary of pre‐ and 
post‐project drainage areas and design flows to each of the runoff discharge locations. Reference the 
drainage study for detailed calculations. 
 
Describe proposed site drainage patterns:: 
The proposed project to the east of the channel will drain to BMP 1 two different ways. The first way is 
by sheet flowing runoff from rooftops and impervious areas across the DMA and into BMP 1. 
Additionally, runoff from the north entrance of the channel drains to a depression area where it is then 
pipe directly to BMP 1. After the runoff is treated in BMP 1 it will be piped directly to POC 1.  
 
The runoff draining to BMP 2, which consist of 2 basins acting as 1 hydraulically, will sheet flow through 
the parking lot to BMP 2. After treatment, the flows will be piped to POC 1.  
 
BMP 3 will receive the runoff from the south entrance of the site by sheet flowing straight to it. After 
receiving treatment in BMP 3 it will be piped directly to POC 1.  
  
Offsite flows will bypass the project site by draining directly to POC 1 by underground pipes (see grading 
plans in attachment 4). 
 
After reaching POC 1 the flows enter an existing storm drain conveyance network that ultimately 
discharges into the San Diego River approximately two (2) miles south of the project site.  
 
That table below shows a summary of the area and peaks to the discharge location. 
 

SUMMARY OF PEAK FLOWS 

 
 
 
 

Discharge 

Location 

Area (ac) 100 Year Peak Flow (cfs) 

Existing  Developed Difference Existing Developed  Difference

POC‐1  4.34  4.40  0.06 8.81 8.66 ‐0.15
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Identify whether any of the following features, activities, and/or pollutant source areas will be present 
(select all that apply): 
 

☒On‐site storm drain inlets  

 Interior floor drains and elevator shaft sump pumps 

 Interior parking garages 

 Need for future indoor & structural pest control 

☒Landscape/Outdoor Pesticide Use 

 Pools, spas, ponds, decorative fountains, and other water features 

 Food service 

 Refuse areas 

 Industrial processes 

 Outdoor storage of equipment or materials 

 Vehicle and Equipment Cleaning 

 Vehicle/Equipment Repair and Maintenance 

 Fuel Dispensing Areas 

 Loading Docks 

☒Fire Sprinkler Test Water 

 Miscellaneous Drain or Wash Water 

☒Plazas, sidewalks, and parking lots 

 
Description / Additional Information: 
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Identification and Narrative of Receiving Water and Pollutants of Concern 

Describe flow path of storm water from the project site discharge location(s), through urban storm 
conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable, and ultimate 
discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable): 
 
Site runoff is drained to the POC located in the natural drainage channel; flows then enter an 
underground system which drains to the San Diego River, ultimately discharging to the Pacific Ocean. 
 

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific 
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing 
impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the impaired 
water bodies: 

303(d) Impaired Water Body  Pollutant(s)/Stressor(s) 
TMDLs / WQIP Highest Priority 

Pollutant 

San Diego River, Lower  Fecal coliform, DO, 
Enterococcus, phosphorous, 
TDS, manganese, nitrogen and 

toxicity. 

Enterococcus (2021), DO 
(2019), Manganese (2021), 
Nitrogen (2019), Phosphorous 
(2019), TDS (2019), 
Toxicity (2021) 

Pacific Ocean Shoreline  Indicator Bacteria   

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow‐thru treatment BMPs are 
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate in 
an alternative compliance program unless prior lawful approval to meet earlier PDP requirements is 
demonstrated) 

Identify pollutants expected from the project site based on all proposed use(s) of the site (see BMP 
Design Manual Appendix B.6): 

Pollutant 
Not Applicable to the 

Project Site 
Expected from the 

Project Site 
Also a Receiving Water 
Pollutant of Concern 

Sediment 
     

Nutrients 
     

Heavy Metals 
     

Organic Compounds 
     

Trash & Debris 
     

Oxygen Demanding 
Substances 

     

Oil & Grease 
     

Bacteria & Viruses 
     

Pesticides 
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Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)? 
 

☒ Yes, hydromodification management flow control structural BMPs required. 

 No, the project will discharge runoff directly to existing underground storm drains discharging directly 

to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

 No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete‐lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 

embayments, or the Pacific Ocean. 

 No, the project will discharge runoff directly to an area identified as appropriate for an exemption by 

the WMAA for the watershed in which the project resides. 

 
Description / Additional Information (to be provided if a 'No' answer has been selected above): 
 
 
 
 

Critical Coarse Sediment Yield Areas* 
*This Section only required if hydromodification management requirements apply 
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Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist 
within the project drainage boundaries? 
 

 Yes 
☒ No, No critical coarse sediment yield areas to be protected based on WMAA maps 

 

If yes, have any of the optional analyses presented in Section 6.2 of the BMP Design Manual been 
performed? 
 

 6.2.1 Verification of Geomorphic Landscape Units (GLUs) Onsite 

 6.2.2 Downstream Systems Sensitivity to Coarse Sediment 

 6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite 

 No optional analyses performed, the project will avoid critical coarse sediment yield areas identified 

based on WMAA maps 

 
If optional analyses were performed, what is the final result? 
 

 No critical coarse sediment yield areas to be protected based on verification of GLUs onsite 

 Critical coarse sediment yield areas exist but additional analysis has determined that protection is not 

required. Documentation attached in Attachment 2.b of the SWQMP. 

 Critical coarse sediment yield areas exist and require protection. The project will implement 

management measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are 

identified on the SWQMP Exhibit. 

 
Discussion / Additional Information: 
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Flow Control for Post‐Project Runoff* 

*This Section only required if hydromodification management requirements apply 

List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see 
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's 
HMP Exhibit and a receiving channel identification name or number correlating to the project's HMP 
Exhibit. 
 
POC 1 is an existing point south of the project boundary located in the natural drainage channel.  Please 
see DMA exhibit for location. 
 
 
 
 

Has a geomorphic assessment been performed for the receiving channel(s)? 

☒No, the low flow threshold is 0.1Q2 (default low flow threshold) 

 Yes, the result is the low flow threshold is 0.1Q2 

 Yes, the result is the low flow threshold is 0.3Q2 

 Yes, the result is the low flow threshold is 0.5Q2 

 
If a geomorphic assessment has been performed, provide title, date, and preparer: 
 
 
 
 
Discussion / Additional Information: (optional) 
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Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local codes 
governing minimum street width, sidewalk construction, allowable pavement types, and drainage 
requirements. 
 
 
 
 
 
 
 

Optional Additional Information or Continuation of Previous Sections As Needed 

This space provided for additional information or continuation of information from previous sections as 
needed. 
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Source Control BMP Checklist
for All Development Projects

(Standard Projects and Priority Development Projects)

Form I‐4 
Model BMP Design 

Manual 
[February, 2016] 

Project Identification 

Project Name: Calvary Chapel of Santee 

Permit Application Number: MJR 1601A;2016‐6 

Source Control BMPs 

All development projects must implement source control BMPs SC‐1 through SC‐6 where applicable and 
feasible. See Chapter 4 and Appendix E of the Model BMP Design Manual for information to implement 
source control BMPs shown in this checklist. 
 
Answer each category below pursuant to the following. 

 "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or 
Appendix E of the Model BMP Design Manual. Discussion / justification is not required. 

 "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

 "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas). 
Discussion / justification may be provided. 

Source Control Requirement  Applied? 

SC‐1 Prevention of Illicit Discharges into the MS4  ☒Yes   No   N/A 
Discussion / justification if SC‐1 not implemented: 
 
 
 

SC‐2 Storm Drain Stenciling or Signage  ☒Yes   No   N/A 
Discussion / justification if SC‐2 not implemented: 
 
 
 

SC‐3 Protect Outdoor Materials Storage Areas from Rainfall, Run‐On, 
Runoff, and Wind Dispersal 

☐Yes  ☒No   N/A 

Discussion / justification if SC‐3 not implemented: 
No outdoor materials storage areas proposed. 
 
 

SC‐4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 
Run‐On, Runoff, and Wind Dispersal 

☐Yes  ☒No   N/A 

Discussion / justification if SC‐4 not implemented: 
No outdoor work areas proposed. 
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Source Control Requirement  Applied? 

SC‐5 Protect Trash Storage Areas from Rainfall, Run‐On, Runoff, and 
Wind Dispersal 

☒Yes   No   N/A 

Discussion / justification if SC‐5 not implemented: 
 
 
 

SC‐6 Additional BMPs Based on Potential Sources of Runoff Pollutants 

(must answer for each source listed below) 

☒On‐site storm drain inlets  

 Interior floor drains and elevator shaft sump pumps 

 Interior parking garages 

 Need for future indoor & structural pest control 

☒Landscape/Outdoor Pesticide Use 

 Pools, spas, ponds, decorative fountains, and other water features 

 Food service 

 Refuse areas 

 Industrial processes 

 Outdoor storage of equipment or materials 

 Vehicle and Equipment Cleaning 

 Vehicle/Equipment Repair and Maintenance 

 Fuel Dispensing Areas 

 Loading Docks 

☒Fire Sprinkler Test Water 

 Miscellaneous Drain or Wash Water 

☒Plazas, sidewalks, and parking lots 

 

 

 

☒Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☒ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☐ Yes 

☒ Yes 

☐ Yes 

☒ Yes 

 

 

☐No 

☐ No 

☐No 

☐ No 

☐No 

☐ No 

☐No 

☐ No 

☐ No 

☐No 

☐ No 

☐No 

☐ No 

☐ No 

☐No 

☐ No 

☐ No 

 

 

 

☐ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☐ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☒ N/A 

☐ N/A 

☒N/A 

 N/A 
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Discussion / justification if SC‐6 not implemented. Clearly identify which sources of runoff pollutants are 
discussed. Justification must be provided for all "No" answers shown above. 
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Site Design BMP Checklist
for All Development Projects

(Standard Projects and Priority Development Projects)

Form I‐5 
Model BMP Design 

Manual 
[February, 2016] 

Project Identification 

Project Name: Calvary Chapel of Santee 

Permit Application Number: MJR 1601A; 2016‐6 

Site Design BMPs 

All development projects must implement site design BMPs SD‐1 through SD‐8 where applicable and 
feasible. See Chapter 4 and Appendix E of the Model BMP Design Manual for information to implement 
site design BMPs shown in this checklist. 
 
Answer each category below pursuant to the following. 

 "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or 
Appendix E of the Model BMP Design Manual. Discussion / justification is not required. 

 "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

 "N/A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve). 
Discussion / justification may be provided. 

Site Design Requirement  Applied? 

SD‐1 Maintain Natural Drainage Pathways and Hydrologic Features  ☒Yes   No   N/A 
Discussion / justification if SD‐1 not implemented: 
 
 
 

SD‐2 Conserve Natural Areas, Soils, and Vegetation  ☒Yes   No   N/A 
Discussion / justification if SD‐2 not implemented: 
 
 
 

SD‐3 Minimize Impervious Area  ☒Yes   No   N/A 
Discussion / justification if SD‐3 not implemented: 
 
 
 

SD‐4 Minimize Soil Compaction  ☒Yes   No   N/A 
Discussion / justification if SD‐4 not implemented: 
 
 
 

SD‐5 Impervious Area Dispersion  ☒Yes   No   N/A 
Discussion / justification if SD‐5 not implemented: 
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Site Design Requirement  Applied? 

SD‐6 Runoff Collection  ☒Yes   No   N/A 
Discussion / justification if SD‐6 not implemented: 
 
 
 

SD‐7 Landscaping with Native or Drought Tolerant Species  ☒Yes   No   N/A 
Discussion / justification if SD‐7 not implemented: 
 
 
 

SD‐8 Harvesting and Using Precipitation   Yes  ☒No   N/A 
Discussion / justification if SD‐8 not implemented: 
Harvest and use deemed infeasible per Worksheet 3‐1 (Attachment 1c). 
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Summary of PDP Structural BMPs
Form I‐6 (PDPs) 

Model BMP Design Manual 
[February, 2016] 

Project Identification 

Project Name: Calvary Chapel of Santee 

Permit Application Number: MJR 1601A‐2016‐6 

PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the BMP 
Design Manual). Selection of PDP structural BMPs for storm water pollutant control must be based on 
the selection process described in Chapter 5. PDPs subject to hydromodification management 
requirements must also implement structural BMPs for flow control for hydromodification management 
(see Chapter 6 of the BMP Design Manual). Both storm water pollutant control and flow control for 
hydromodification management can be achieved within the same structural BMP(s). 
 
PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This 
may include requiring the project owner or project owner's representative and engineer of record 
(Bruce R.) to certify construction of the structural BMPs (see Section 1.12 of the BMP Design Manual). 
PDP structural BMPs must be maintained into perpetuity, and the local jurisdiction must confirm the 
maintenance (see Section 7 of the BMP Design Manual). 
 
Use this form to provide narrative description of the general strategy for structural BMP implementation 
at the project site in the box below. Then complete the PDP structural BMP summary information sheet 
(page 3 of this form) for each structural BMP within the project (copy the BMP summary information 
page as many times as needed to provide summary information for each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

 

Per section 5.1 of the BMP manual, it was determined that harvest/reuse was unfeasible. 
Hydromodifcation is required. There are no Critical Coarse Sediment Yield areas within the development 
envelope. Therefore infiltration/biofiltration basins (for hydromodification management and pollutant 
control) were the BMPs selected for this project. 

 

One LID infiltration basin, one LID partial retention basin and one biofiltration basin for a total of 3 BMPs 
are located within the project site and are responsible for handling hydromodification requirements for 
the project. In developed conditions, the basins will have a surface depth and a riser spillway structure. 
Flows will then discharge from the basins via the outlet structure or infiltrate through the base of the 
facilities to the receiving amended soil and low flow orifice. The riser structure will act as a spillway such 
that peak flows can be safely discharged to the receiving storm drain system.  

 

 

(Continue on page 2 as necessary.) 
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(Page reserved for continuation of description of general strategy for structural BMP implementation 

at the site) 

(Continued from page 1) 
 
Beneath the basins’ invert lies the proposed LID biofiltration portion of the drainage facility.  This 
portion of the basin is comprised of a 3‐inch layer of mulch, an 18‐inch layer of amended soil (a 
highly sandy, organic rich composite with an infiltration capacity of at least 5 inches/hr) and a layer 
of gravel (BMP 1 does not have a layer of grave as this is an infiltration basin).  All basins will be 
unlined to allow for infiltration into the underlying soil. 
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Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BMP‐1 

Construction Plan Sheet No. TBD 

Type of structural BMP: 

 Retention by harvest and use (HU‐1) 
☒Retention by infiltration basin (INF‐1) 

 Retention by bioretention (INF‐2) 
 Retention by permeable pavement (INF‐3) 

 Partial retention by biofiltration with partial retention (PR‐1) 
 Biofiltration (BF‐1) 
 Biofiltration with Nutrient Sensitive Media Design (BF‐2) 

 Proprietary Biofiltration (BF‐3) meeting all requirements of Appendix F 

 Flow‐thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

 Flow‐thru treatment control included as pre‐treatment/forebay for an onsite retention or biofiltration 
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves 
in discussion section below) 

 Flow‐thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

 Detention pond or vault for hydromodification management 

 Other (describe in discussion section below) 
 

Purpose: 

 Pollutant control only 
 Hydromodification control only 

☒ Combined pollutant control and hydromodification control 

 Pre‐treatment/forebay for another structural BMP 

 Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms if 
required by the [City Engineer] (See Section 1.12 of 
the BMP Design Manual) 

Bruce Robertson, REC 

Who will be the final owner of this BMP? 
 

HOA  Property Owner  County 
Other (describe) 

Who will maintain this BMP into perpetuity? 
 

HOA  Property Owner  County 
Other (describe) 

What is the funding mechanism for maintenance? 
 

Please see Operation and Maintenance on 
Attachment 3 

 

 



PDP SWQMP Template Date: February 2016 
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Form I‐6 Page 4 of 5 (Copy as many as needed) , Form Template Date: February, 2016 
Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BMP‐2 

Construction Plan Sheet No. TBD 

Type of structural BMP: 

 Retention by harvest and use (HU‐1) 
☐Retention by infiltration basin (INF‐1) 

 Retention by bioretention (INF‐2) 
 Retention by permeable pavement (INF‐3) 

☒Partial retention by biofiltration with partial retention (PR‐1) 

 Biofiltration (BF‐1) 
 Biofiltration with Nutrient Sensitive Media Design (BF‐2) 

 Proprietary Biofiltration (BF‐3) meeting all requirements of Appendix F 

 Flow‐thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

 Flow‐thru treatment control included as pre‐treatment/forebay for an onsite retention or biofiltration 
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves 
in discussion section below) 

 Flow‐thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

 Detention pond or vault for hydromodification management 

 Other (describe in discussion section below) 
 

Purpose: 

 Pollutant control only 
 Hydromodification control only 

☒ Combined pollutant control and hydromodification control 

 Pre‐treatment/forebay for another structural BMP 

 Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms if 
required by the [City Engineer] (See Section 1.12 of 
the BMP Design Manual) 

Bruce Robertson, REC 

Who will be the final owner of this BMP? 
 

HOA  Property Owner  County 
Other (describe) 

Who will maintain this BMP into perpetuity? 
 

HOA  Property Owner  County 
Other (describe) 

What is the funding mechanism for maintenance? 
 

Please see Operation and Maintenance on 
Attachment 3 

 

 



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 (Revised July 27,2016) 

 

Form I‐6 Page 5 of 5 (Copy as many as needed) , Form Template Date: February, 2016 
Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BMP‐3 

Construction Plan Sheet No. TBD 

Type of structural BMP: 

 Retention by harvest and use (HU‐1) 
☐Retention by infiltration basin (INF‐1) 

 Retention by bioretention (INF‐2) 
 Retention by permeable pavement (INF‐3) 

☒ Partial retention by biofiltration with partial retention (PR‐1) 

 Biofiltration (BF‐1) 
 Biofiltration with Nutrient Sensitive Media Design (BF‐2) 

 Proprietary Biofiltration (BF‐3) meeting all requirements of Appendix F 

 Flow‐thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

 Flow‐thru treatment control included as pre‐treatment/forebay for an onsite retention or biofiltration 
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves 
in discussion section below) 

 Flow‐thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

 Detention pond or vault for hydromodification management 

 Other (describe in discussion section below) 
 

Purpose: 

 Pollutant control only 
 Hydromodification control only 

☒ Combined pollutant control and hydromodification control 

 Pre‐treatment/forebay for another structural BMP 

 Other (describe in discussion section below) 
 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification forms if 
required by the [City Engineer] (See Section 1.12 of 
the BMP Design Manual) 

Bruce Robertson, REC 

Who will be the final owner of this BMP? 
 

HOA  Property Owner  County 
Other (describe) 

Who will maintain this BMP into perpetuity? 
 

HOA  Property Owner  County 
Other (describe) 

What is the funding mechanism for maintenance? 
 

Please see Operation and Maintenance on 
Attachment 3 

 

 
   



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 (Revised July 27,2016) 

 

ATTACHMENT 1 
BACKUP FOR PDP POLLUTANT CONTROL BMPS 

 
This is the cover sheet for Attachment 1. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence 

Contents  Checklist 

Attachment 1a  DMA Exhibit (Required) 
 
See DMA Exhibit Checklist on the back of 
this Attachment cover sheet. 
 

☒ Included 
 
 

Attachment 1b  Tabular Summary of DMAs Showing DMA 
ID matching DMA Exhibit, DMA Area, and 
DMA Type (Required)* 
 
*Provide  table  in  this Attachment OR on 
DMA Exhibit in Attachment 1a 
 

☒ Included on DMA Exhibit in 
Attachment 1a 

 Included as Attachment 1b, separate 
from DMA Exhibit 

 

Attachment 1c  Form  I‐7,  Harvest  and  Use  Feasibility 
Screening Checklist  (Required unless  the 
entire project will use infiltration BMPs) 
 
Refer  to  Appendix  B.3‐1  of  the  BMP 
Design Manual to complete Form I‐7. 
 

☒ Included 

 Not included because the entire 
project will use infiltration BMPs 

 

Attachment 1d  Form  I‐8,  Categorization  of  Infiltration 
Feasibility Condition (Required unless the 
project will use harvest and use BMPs) 
 
Refer to Appendices C and D of the BMP 
Design Manual to complete Form I‐8. 
 

☒ Included 

 Not included because the entire 
project will use harvest and use BMPs 

 

Attachment 1e  Pollutant  Control  BMP  Design 
Worksheets / Calculations (Required) 
 
Refer to Appendices B and E of the BMP 
Design  Manual  for  structural  pollutant 
control BMP design guidelines 
 

☒ Included 
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PDP SWQMP Preparation Date: May 11, 2016 (Revised July 27,2016) 

 

 

 

 

Category # Description Value Units

0 Design Capture Volume for Entire Project Site 3,136 cubic-feet

1 Proposed Development Type Office unitless

2 Number of Residents or Employees at Proposed Development 10 #

3 Total Planted Area within Development 11,962 sq-ft

4 Water Use Category for Proposed Planted Areas Low unitless

5 Is Average Site Infiltration Rate Less than 0.5 Inches per Hour? Yes yes/no

6 Is Retention of the Full DCV Anticipated to Produce Negative Impacts? No yes/no

7 Is Retention of Any Volume Anticipated to Produce Negative Impacts? No yes/no

8 36-Hour Toilet Use Per Resident or Employee 0.28 cubic-feet

9 Subtotal: Anticipated 36 Hour Toilet Use 3 cubic-feet

10 Anticipated 1 Acre Landscape Use Over 36 Hours 52.14 cubic-feet

11 Subtotal: Anticipated Landscape Use Over 36 Hours 14 cubic-feet

12 Total Anticipated Use Over 36 Hours 17 cubic-feet

13 Total Anticipated Use / Design Capture Volume 0.01 cubic-feet

14 Are Full Capture and Use Techniques Feasible for this Project? No unitless

15 Is Full Retention Feasible for this Project? No yes/no

16 Is Partial Retention Feasible for this Project? Yes yes/no

Result 17 Feasibility Category 4 1, 2, 3, 4, 5

Worksheet B.3-1 General Notes:

H. PDPs participating in an offsite alternative compliance program are not held to the feasibility categories presented herein.

Capture & 
Use Inputs

Automated Worksheet B.3-1: Project-Scale BMP Feasibility Analysis (V1.1)

C. Feasibility Category 1: Applicant must implement capture & use, retention, and/or infiltration elements for the entire DCV.
D. Feasibility Category 2: Applicant must implement capture & use elements for the entire DCV.
E. Feasibility Category 3: Applicant must implement retention and/or infiltration elements for the entire DCV.

B. Negative impacts associated with retention may include geotechnical, groundwater, water balance, or other issues identified by a 
geotechnical engineer and substantiated through completion of Form I-8.

Infiltration 
Inputs

G. Feasibility Category 5: Applicant must implement biofiltration BMPs.

A. Applicants may use this optional worksheet to gauge the feasibility of implementing capture and use techniques on their project 
site. User input should be provided for yellow shaded cells, values for all other cells will be automatically generated. Projects 
demonstrating feasibility or potential feasibility via this worksheet are encouraged to incorporate capture and use features in their 

F. Feasibility Category 4: Applicant must implement partial retention BMPs.

Calculations



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 (Revised July 27,2016) 

 

Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name BMP 1 BMP 2 BMP 3 unitless

1 Basin Drains to the Following BMP Type Infiltration Partial Ret. Biofiltration unitless

2 85th Percentile 24-hr Storm Depth 0.52 0.52 0.52 inches

3 Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 33,783 43,094 441 sq-ft

4 Semi-Pervious Surfaces Not Serving as Dispersion Area (C=0.30) sq-ft

5 Engineered Pervious Surfaces Not Serving as Dispersion Area (C=0.10) sq-ft

6 Natural Type A Soil Not Serving as Dispersion Area  (C=0.10) 4,530 sq-ft

7 Natural Type B Soil Not Serving as Dispersion Area (C=0.14) sq-ft

8 Natural Type C Soil Not Serving as Dispersion Area (C=0.23) 3,493 sq-ft

9 Natural Type D Soil Not Serving as Dispersion Area (C=0.30) 110 3,415 414 sq-ft

10 Does Tributary Incorporate Dispersion, Tree Wells, and/or Rain Barrels? No No No No No No No No No No yes/no

11 Impervious Surfaces Directed to Dispersion Area per SD-B (Ci=0.90) sq-ft

12 Semi-Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

13 Engineered Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

14 Natural Type A Soil Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

15 Natural Type B Soil Serving as Dispersion Area per SD-B (Ci=0.14) sq-ft

16 Natural Type C Soil Serving as Dispersion Area per SD-B (Ci=0.23) sq-ft

17 Natural Type D Soil Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

18 Number of Tree Wells Proposed per SD-A #

19 Average Mature Tree Canopy Diameter ft

20 Number of Rain Barrels Proposed per SD-E #

21 Average Rain Barrel Size gal

22 Total Area Tributary to BMP 41,916 46,509 855 0 0 0 0 0 0 0 sq-ft

23 Composite Runoff Factor for Standard Drainage Areas 0.76 0.86 0.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

24 Initial Composite Runoff Factor for Dispersed & Dispersion Areas 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 unitless

25 Total Impervious Area Dispersed to Pervious Surface 0 0 0 0 0 0 0 0 0 0 sq-ft

26 Total Pervious Dispersion Area 0 0 0 0 0 0 0 0 0 0 sq-ft

27 Dispersed Impervious Area / Pervious Dispersion Area n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a ratio

28 Adjustment Factor for Dispersed & Dispersion Areas 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ratio

29 Final Adjusted Tributary Runoff Factor 0.76 0.86 0.61 n/a n/a n/a n/a n/a n/a n/a unitless

30 Final Effective Tributary Area 31,856 39,998 522 0 0 0 0 0 0 0 sq-ft

31 Initial Design Capture Volume 1,380 1,733 23 0 0 0 0 0 0 0 cubic-feet

32 Volume Reduction per Tree Well 0 0 0 0 0 0 0 0 0 0 cubic-feet

33 Total Tree Well Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

34 Total Rain Barrel Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

Result 35 Design Capture Volume Tributary to BMP 1,380 1,733 23 0 0 0 0 0 0 0 cubic-feet

Worksheet B.1-1 General Notes:

B. Impervious surfaces include roofs, concrete, asphalt, or pervious pavements with an impervious liner. Semi-pervious surfaces include decomposed granite, cobbles, crushed aggregate, or compacted soils such as unpaved parking. Engineered pervious 
surfaces include pervious pavements providing full retention of the 85th percentile rainfall depth, or areas with soils that have been amended and mulched per Section 86.709 of the Landscape Ordinance. Dispersion areas are pervious or semi-pervious surfaces 
that receive runoff from impervious surfaces (C=0.90) and reduce stormwater runoff as outlined in Fact Sheet SD-B.

Automated Worksheet B.1-1: Calculation of Design Capture Volume (V1.1)

Final 
Adjusted 

Runoff Factor 
Calculations

A. Applicants may use this worksheet to calculate design capture volumes for up to 10 drainage areas User input must be provided for yellow shaded cells, values for all other cells will be automatically generated, errors/notifications will be highlighted in red 
and summarized below. Upon completion of this worksheet, proceed to the appropriate BMP Sizing worksheet(s).

Volume 
Reduction 

Calculations

Dispersion, 
Tree Well, & 
Rain Barrel  

Inputs
(Optional)

Standard 
Drainage 

Basin Inputs
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Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name BMP 1 - - - - - - - - - unitless

1 Design Capture Volume Tributary to BMP 1,380 - - - - - - - - - cubic-feet

2 Provided Infiltration Surface Area 1,158 sq-ft

3 Provided Surface Ponding Depth 6 inches

4 Provided Soil Media Thickness 18 inches

5 Provided Gravel Storage Thickness 0 inches

6 Native Soil Infiltration Rate 0.51 in/hr

7 Volume Infiltrated Over 6 Hour Storm 295 0 0 0 0 0 0 0 0 0 cubic-feet

8 Soil Media Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

9 Gravel Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

10 Effective Depth of Infiltration Storage 13.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 inches

11 Drawdown Time for Surface Ponding (Post-Storm) 12 0 0 0 0 0 0 0 0 0 hours

12 Drawdown Time for Entire Infiltration Basin (Including 6 Hour Storm) 32 0 0 0 0 0 0 0 0 0 hours

13 Volume Infiltrated by BMP 1,569 0 0 0 0 0 0 0 0 0 cubic-feet

14 Fraction of DCV Infiltrated 1.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

15 Percentage of Performance Requirement Satisfied 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

Result 16 Deficit of Effectively Treated Stormwater 0 n/a n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.4-1 General Notes:

Automated Worksheet B.4-1: Sizing Infiltration-Only BMPs (V1.1)

A. Applicants may use this worksheet to size Infiltration-Only BMPs (INF-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for 
all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

BMP Inputs

Infiltration 
Calculations



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 (Revised July 27,2016) 

 

 

   

Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name - - BMP 3 - - - - - - - unitless

1 Effective Tributary Area - - 522 - - - - - - - sq-ft

2 Minimum Biofiltration Footprint Sizing Factor - - 0.025 - - - - - - - ratio

3 Design Capture Volume Tributary to BMP - - 23 - - - - - - - cubic-feet

4 Provided Biofiltration Surface Area 13 sq-ft

5 Provided Surface Ponding Depth 2 inches

6 Provided Soil Media Thickness 18 inches

7 Provided Gravel Storage Thickness 9 inches

8 Hydromodification Orifice Diameter of Underdrain 0.20 inches

9 Max Hydromod Flow Rate through Underdrain n/a n/a 0.002 n/a n/a n/a n/a n/a n/a n/a CFS

10 Max Soil Filtration Rate Allowed by Underdrain Orifice n/a n/a 5.38 n/a n/a n/a n/a n/a n/a n/a in/hr

11 Soil Media Filtration Rate 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

12 Soil Media Filtration Rate to be used for Sizing 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

13 Depth Biofiltered Over 6 Hour Storm 0.00 0.00 30.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

14 Soil Media Pore Space 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 unitless

15 Gravel Pore Space 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

16 Effective Depth of Biofiltration Storage 0 0 11 0 0 0 0 0 0 0 inches

17 Drawdown Time for Surface Ponding 0 0 0 0 0 0 0 0 0 0 hours

18 Drawdown Time for Entire Biofiltration Basin 0 0 2 0 0 0 0 0 0 0 hours

19 Total Depth Biofiltered 0.00 0.00 41.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

20 Option 1 - Biofilter 1.50 DCV: Target Volume 0 0 35 0 0 0 0 0 0 0 cubic-feet

21 Option 1 - Provided Biofiltration Volume 0 0 35 0 0 0 0 0 0 0 cubic-feet

22 Option 2 - Store 0.75 DCV: Target Volume 0 0 17 0 0 0 0 0 0 0 cubic-feet

23 Option 2 - Provided Storage Volume 0 0 12 0 0 0 0 0 0 0 cubic-feet

24 Percentage of Performance Requirement Satisfied 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

Result 25 Deficit of Effectively Treated Stormwater n/a n/a 0 n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.5-1 General Notes:
A. Applicants may use this worksheet to size Lined Biofiltration BMPs (BF-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values 
for all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

Automated Worksheet B.5-1: Sizing Biofiltration BMPs (V1.1)

BMP Inputs

Biofiltration 
Calculations
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Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name - BMP 2 - - - - - - - - sq-ft

1 Effective Tributary Area - 39,998 - - - - - - - - sq-ft

2 Minimum Biofiltration Footprint Sizing Factor - 0.030 - - - - - - - - ratio

3 Design Capture Volume Tributary to BMP - 1,733 - - - - - - - - cubic-feet

4 Provided Partial Retention BMP Surface Area 2,191 sq-ft

5 Provided Surface Ponding Depth 6 inches

6 Provided Soil Media Thickness 18 inches

7 Provided Depth of Gravel Above Underdrain Invert 9 inches

8 Hydromodification Orifice Diameter of Underdrain 0.90 inches

9 Provided Depth of Gravel Below the Underdrain 3 inches

10 Native Soil Infiltration Rate 0.02 in/hr

11 Volume Infiltrated Over 6 Hour Storm 0 21 0 0 0 0 0 0 0 0 cubic-feet

12 Soil Media Pore Space Available for Retention 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 unitless

13 Gravel Pore Space Available for Retention 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 unitless

14 Effective Retention Depth 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

15 Calculated Drawdown for Gravel Below Underdrain (Including 6 Hr Storm) 36 70 36 36 36 36 36 36 36 36 hours

16 Volume Retained by BMP 0 568 0 0 0 0 0 0 0 0 cubic-feet

17 Fraction of DCV Retained 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

18 Portion of Retention Performance Standard Satisfied 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

19 Equivalent Fraction of DCV Retained with 36-hr Drawdown 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

20 Design Capture Volume Remaining for Biofiltration 0 1,317 0 0 0 0 0 0 0 0 cubic-feet

21 Max Hydromod Flow Rate through Underdrain n/a 0.0350 n/a n/a n/a n/a n/a n/a n/a n/a CFS

22 Max Soil Filtration Rate Allowed by Underdrain Orifice n/a 0.69 n/a n/a n/a n/a n/a n/a n/a n/a in/hr

23 Soil Media Filtration Rate per Specifications 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

24 Soil Media Filtration Rate to be used for Sizing 5.00 0.69 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

25 Depth Biofiltered Over 6 Hour Storm 30.00 4.14 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 inches

26 Soil Media Pore Space Available for Biofiltration 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 unitless

27 Effective Depth of Biofiltration Storage 0.00 13.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

28 Drawdown Time for Surface Ponding 0 8 0 0 0 0 0 0 0 0 hours

29 Drawdown Time for Effective Biofiltration Depth 0 19 0 0 0 0 0 0 0 0 hours

30 Total Depth Biofiltered 30.00 17.34 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 inches

31 Option 1 - Biofilter 1.50 DCV: Target Volume 0 1,976 0 0 0 0 0 0 0 0 cubic-feet

32 Option 1 - Provided Biofiltration Volume 0 1,976 0 0 0 0 0 0 0 0 cubic-feet

33 Option 2 - Store 0.75 DCV: Target Volume 0 988 0 0 0 0 0 0 0 0 cubic-feet

34 Option 2 - Provided Storage Volume 0 988 0 0 0 0 0 0 0 0 cubic-feet

35 Portion of Biofiltration Performance Standard Satisfied 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

36 Overall Portion of Performance Standard Satisfied 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

37 Deficit of Effectively Treated Stormwater n/a 0 n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.5-2 General Notes:

Biofiltration 
Calculations

Result

A. Applicants may use this worksheet to size Partial Retention BMPs (PR-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for 
all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

Retention 
Calculations

Automated Worksheet B.5-2: Sizing Partial Retention BMPs (V1.1)

BMP Inputs
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Category # i ii iii iv v vi vii viii ix x Units

0 - BMP 2 BMP 3 - - - - - - - unitless

1 - 46,509 855 - - - - - - - sq-ft

2 - 0.86 0.61 - - - - - - - unitless

3 10.5 inches

4 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 lb/sq-ft

5 10 10 10 10 10 10 10 10 10 10 years

6 No yes/no

7 Commercial:  TSS=128 mg/L, C= 0.80 sq-ft

8 Education:  TSS=132 mg/L, C= 0.50 sq-ft

9 Industrial:  TSS=125 mg/L, C= 0.90 sq-ft

10 Low Traffic Areas:  TSS=50 mg/L, C= 0.50 61 sq-ft

11 Multi-Family Residential:  TSS=40 mg/L, C= 0.60 sq-ft

12 Roof Areas:  TSS=14 mg/L, C= 0.90 sq-ft

13 Single Family Residential:  TSS=123 mg/L, C= 0.40 sq-ft

14 Transportation:  TSS=78 mg/L, C= 0.90 380 sq-ft

15 Vacant/Open Space:  TSS=216 mg/L, C= 0.10 414 sq-ft

16 0 0 414 0 0 0 0 0 0 0 sq-ft

17 0 0 90 0 0 0 0 0 0 0 mg/L

18 0 39,998 522 0 0 0 0 0 0 0 sq-ft

19 0 0 456 0 0 0 0 0 0 0 cubic-feet

20 0 0 3 0 0 0 0 0 0 0 lb/yr

21 0 0 3 0 0 0 0 0 0 0 lb/yr

Result 22 0.030 0.030 0.025 0.030 0.030 0.030 0.030 0.030 0.030 0.030 ratio

Worksheet B.5-3 General Notes:
A. Applicants may use this worksheet to calculate Alternate Minimum Biofiltration Footprint Ratios for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous 
worksheets, values for all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below.

Total Tributary Area

Final Adjusted Runoff Factor

Load to Clog (default =2.0)

Average Annual TSS Load After Pretreatment Measures

Average Annual Runoff

Average Annual TSS Load

Minimum Allowable Biofiltration Footprint Ratio

Effective Tributary Area

Average TSS Concentration for Tributary

Allowable Period to Accumulate Clogging Load (default =10)

Pretreatment Measures Included?
Drainage 

Basin Inputs 
(Optional)

Effective-Area Based on Specified Land Use Coefficients

Minimum 
Footprint 

Calculations

Automated Worksheet B.5-3: Alternate Minimum Biofiltration Footprint Ratio (V1.1)
Description

Drainage Basin ID or Name

Average Annual Precipitation
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Category Description i ii iii iv v vi vii viii ix x Units

Drainage Basin ID or Name BMP 1 BMP 2 BMP 3 - - - - - - - unitless

Total Area Tributary to BMP 41,916 46,509 855 - - - - - - - sq-ft

Composite Runoff Factor for Standard Drainage 
Areas

0.76 0.86 0.61 - - - - - - - unitless

85th Percentile 24-hr Storm Depth 0.52 0.52 0.52 - - - - - - - inches

Initial Design Capture Volume 1,380 1,733 23 - - - - - - - cubic-feet

Final Adjusted Tributary Runoff Factor 0.76 0.86 0.61 - - - - - - - unitless

Final Effective Tributary Area 31,856 39,998 522 - - - - - - - sq-ft

Tree Well and Rain Barrel Reductions 0 0 0 - - - - - - - cubic-feet

Design Capture Volume Tributary to BMP 1,380 1,733 23 - - - - - - - cubic-feet

Basin Drains to the Following BMP Type Infiltration Partial Ret. Biofiltration - - - - - - - unitless

Deficit of Effectively Treated Stormwater 0 0 0 - - - - - - - cubic-feet

-Congratulations, all specified drainage basins and BMPs are in compliance with stormwater pollutant control requirements. Include 11x17 color prints of this summary sheet and supporting worksheet calculations as part of the 
SWQMP submittal package.

All fields in this summary worksheet are populated based on previous user inputs. Drainage basins achieving full compliance with performance requirements for onsite pollutant control are highlighted in green. Drainage basins not 
achieving full compliance are highlighted in red and summarized below. Please note that drainage areas using De Minimis, Self-Mitigating, and/or Self-Retaining classifications may be required to provide additional supporting 
information.

Summary Notes:

Drainage 
Basin Inputs

Volume 
Reductions

BMP Sizing

Summary of Stormwater Pollutant Control Calculations (V1.1)
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Categorization of Infiltration Feasibility Condition Form I-8 

 

 
Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated?  
 
Note that it is not necessary to investigate each and every criterion in the worksheet if infiltration is precluded. 
Instead a letter of justification from a geotechnical professional familiar with the local conditions 
substantiating any geotechnical issues will be required. 

Criteria Screening Question Yes No 
 
 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

   

 
Provide basis: 
Based on the United States Department of Agriculture (USDA) Wed Soil Survey (WSS) information, there are both A, C 
and D type soils onsite. Per the site specific percolation test the infiltration rate (before safety factors) below BMP-1 is 4 
in/hr. Infiltration for the remaining Basins could not be observed during the percolation test as in order to observe a one 
(1) inch of infiltration one must have conducted the test for 51 hours. Therefore for basins 2 & 3 an infiltration value of 
0.01875 and 0.75 inches per hour was used according to the BMP manual appendix G. 

 
 

 

 
 
 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot be 
mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

   

Provide basis: 
There are no geotechnical concerns for infiltrating a value greater than 0.5 inches per hour. 

 

 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 
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Form I-8 Page 2 of 4 
Criteria Screening Question Yes No 

 
 
 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

   

Provide basis:  
There is no risk to groundwater contamination since prior to infiltrating the runoff will be treated in the amended soil. 
 

 
 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
 
 
 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

   

Provide basis: 
The groundwater depth is greater than 10 feet. 

 
 
 
 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

 
 

Part 1 
Result 
* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. The 
feasibility screening category is Full Infiltration 
 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

Yes 
 
 

No 
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Appendix D: Approved Infiltration Rate Assessment Methods
D-20                                               November 2015

Factor Description
Assigned
Weight (w)

Product (p)
p = w x v

Soil assessment methods 0.25 0.25

Predominant soil texture 0.25 0.5

Site soil variability 0.25 0.5

Depth to groundwater / impervious layer 0.25 0.5

1.75

Level    of    pretreatment/   expected 
sediment loads

0.5 1.5

Redundancy/resiliency 0.25 0.5

Compaction during construction 0.25 0.25

2.25

Supporting Data

Briefly describe infiltration test and provide reference to test forms:
Infiltration rate was obtained from site specific percolation test. A value of 0.51 in/hr will be used for BMP 1 as an 
average between the 2 points tested. For BMPs 2 and 3 the 0.01875 and 0.075 values provided in Appendix G of the 
BMP manual for infiltration were used respectively.

Combined Safety Factor, Sto tal= SA x SB 3.9375

Observed Infiltration Rate, inch/hr, Kobserved

(corrected for test-specific bias)
4

Design Infiltration Rate, in/hr, Kdesign = Kobserved / Sto tal 1.02

B Design

3

2

1

Design Safety Factor, SB = Σp

Factor of Safety and Design Infiltration
Rate Worksheet

Worksheet D.5-1

Factor Category
Factor
Value (v)

A
Suitability
Assessment

1

2

2

2

Suitability Assessment Safety Factor, SA = Σp
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Use this checklist to ensure the required information has been included on the DMA Exhibit: 
 
The DMA Exhibit must identify: 
 

 Underlying hydrologic soil group 

 Approximate depth to groundwater 

 Existing natural hydrologic features ( watercourses, seeps, springs, wetlands) 

 Critical coarse sediment yield areas to be protected 

 Existing topography and impervious areas 

 Existing and proposed site drainage network and connections to drainage offsite 

 Proposed demolition 

 Proposed grading 

 Proposed impervious features 

 Proposed design features and surface treatments used to minimize imperviousness 

 Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square footage or 

acreage), and DMA type (i.e., drains to BMP, self‐retaining, or self‐mitigating) 

 Potential pollutant source areas and corresponding required source controls (see Chapter 4, Appendix 

E.1, and Form I‐3B) 

 Structural BMPs (identify location, type of BMP, and size/detail) 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  San Diego County Area, California
Survey Area Data:  Version 8, Sep 17, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 3, 2010—Jan 4,
2015

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

GrC Greenfield sandy loam, 5
to 9 percent slopes

A 1.2 22.4%

RaB Ramona sandy loam, 2
to 5 percent slopes

C 0.6 11.4%

ReE Redding cobbly loam, 9
to 30 percent slopes

D 3.6 66.2%

Totals for Area of Interest 5.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—San Diego County Area, California Calvary Santee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/15/2015
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Rating Options

Aggregation Method:  Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for
the components in a map unit. For each group, percent composition is set to the
sum of the percent composition of all components participating in that group. These
groups now represent "conditions" rather than components. The attribute value
associated with the group with the highest cumulative percent composition is
returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should be
returned. The "tie-break" rule indicates whether the lower or higher group value
should be returned in the case of a percent composition tie. The result returned by
this aggregation method represents the dominant condition throughout the map unit
only when no tie has occurred.

Component Percent Cutoff:   None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Hydrologic Soil Group—San Diego County Area, California Calvary Santee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/15/2015
Page 4 of 4
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ATTACHMENT 2 
BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES 

 
This is the cover sheet for Attachment 2. 

 

 Mark this box if this attachment is empty because the project is exempt from PDP hydromodification 
management requirements. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence 

Contents  Checklist 

Attachment 2a  Hydromodification  Management  Exhibit 
(Required) 
 
 

☒ Included 
 
See  Hydromodification  Management 
Exhibit  Checklist  on  the  back  of  this 
Attachment cover sheet. 

Attachment 2b  Management of Critical Coarse Sediment 
Yield  Areas  (WMAA  Exhibit  is  required, 
additional analyses are optional) 
 
See  Section  6.2  of  the  BMP  Design 
Manual. 

☒ Exhibit showing project drainage 
boundaries marked on WMAA Critical 
Coarse Sediment Yield Area Map 
(Required) 
 
Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

 6.2.1 Verification of Geomorphic 
Landscape Units Onsite 

 6.2.2 Downstream Systems Sensitivity 
to Coarse Sediment 

 6.2.3 Optional Additional Analysis of 
Potential Critical Coarse Sediment 
Yield Areas Onsite 

 

Attachment 2c  Geomorphic  Assessment  of  Receiving 
Channels (Optional) 
See  Section  6.3.4  of  the  BMP  Design 
Manual. 

☒ Not performed 

 Included 
 Submitted as separate stand‐alone 
document 

 

Attachment 2d  Flow  Control  Facility  Design,  including 
Structural  BMP  Drawdown  Calculations 
and  Overflow  Design  Summary 
(Required) 
See  Chapter  6  and  Appendix  G  of  the 
BMP Design Manual 

☒ Included 

 Submitted as separate stand‐alone 
document 

 

Attachment 2e  Vector  Control  Plan  (Required  when 
structural  BMPs  will  not  drain  in  96 
hours) 

 Included 
☒ Not required because BMPs will 
drain in less than 96 hours 
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Use this checklist to ensure the required information has been included on the Hydromodification 

Management Exhibit: 

 
The Hydromodification Management Exhibit must identify: 
 

 Underlying hydrologic soil group 
 Approximate depth to groundwater 

 Existing natural hydrologic features ( watercourses, seeps, springs, wetlands) 
 Critical coarse sediment yield areas to be protected 

 Existing topography 
 Existing and proposed site drainage network and connections to drainage offsite 
 Proposed grading 
 Proposed impervious features 

 Proposed design features and surface treatments used to minimize imperviousness 

 Point(s) of Compliance (POC) for Hydromodification Management 

 Existing and proposed drainage boundary and drainage area to each POC (when necessary, create 
separate exhibits for pre‐development and post‐project conditions) 

 Structural BMPs for hydromodification management (identify location, type of BMP, and size/detail) 
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TECHNICAL MEMORANDUM 

 

TO:      Calvary Chapel Church 
 

FROM:    Luis Parra, PhD, PE, CPSWQ, ToR, D.WRE. 
      David Edwards, PE. 
 

DATE:    August 3, 2016 
 

RE:    Summary  of  SWMM Modeling  for Hydromodification  Compliance  for  Calvary  Chapel, 
Santee, CA. 

 

INTRODUCTION 

This memorandum summarizes the approach used to model the proposed church re‐development site 
in the City of Santee using the Environmental Protection Agency (EPA) Storm Water Management Model 
5.0 (SWMM).   SWMM models were prepared for the pre and post‐developed conditions at the site  in 
order to determine  if the proposed LID biofiltration facilities have sufficient volume to meet Order R9‐
2013‐001  requirements  of  the  California  Regional  Water  Quality  Control  Board  San  Diego  Region 
(SDRWQCB), as explained  in the Final Hydromodification Management Plan (HMP), dated March 2011, 
prepared for the County of San Diego by Brown and Caldwell. 
 

SWMM MODEL DEVELOPMENT 

The Calvary Chapel site  is an existing communal religious center with existing structures and servicing 
parking  lots. The redevelopment of  the church site  involves moving  the servicing parking areas  to  the 
west of  the  existing development  and  replacing  the  existing building with  a new building where  the 
parking  lot currently exists. Two (2) SWMM models were prepared for this study: the first for the pre‐
development  and  the  second  for  the  post‐developed  conditions.    The  project  site  drains  to  one  (1) 
Points of Compliance (POC‐1)  located along the south boundary of the project where the runoff drains 
to the natural channel. 
  
The  SWMM  model  was  used  since  we  have  found  it  to  be  more  comparable  to  San  Diego  area 
watersheds  than  the  alternative  San  Diego  Hydrology Model  (SDHM)  and  also  because  it  is  a  non‐
proprietary model  approved by  the HMP document.    For both  SWMM models,  flow duration  curves 
were  prepared  to  determine  if  the  proposed HMP  facilities  are  sufficient  to meet  the  current HMP 
requirements. 

 
The  inputs  required  to  develop  SWMM models  include  rainfall, watershed  characteristics,  and  BMP 
configurations.  The Flinn gauge from the Project Clean Water website was used for this study, since it is 
the most representative of the project site precipitation due to elevation and proximity to the project 
site. Please see gauge location and project location map on attachment 5. 
 
Evaporation for the site was modeled using average monthly values from the BMP manual based on the 
location of  the  site.   The project  site  is  located  in Zone 6  so  the values  for Zone 6 on Table G.1‐1 on 
Appendix G of the County of San Diego BMP Design Manual dated February 26, 2016 were used. The site 
was modeled with Types A, C and D hydrologic soils as this is the existing soil determined from the NRCS 
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Web Soil Survey. Soils have been assumed to be compacted  in the existing condition to represent the 
current condition of the site where the current church building and parking lot exists and uncompact for 
areas  that  are  currently undeveloped.  In  the  post  developed  conditions  the  site was  assumed  to  be 
compacted wherever the soils will be disturbed by the developments and uncompact where the soils are 
to be undisturbed. Additionally, percolation  tests where done  to determine  the  infiltration  rates and 
support the information obtained from the NRCS Web Soil Survey. Other SWMM inputs for the subareas 
are discussed in the appendices to this document, where the selection of the parameters is explained in 
detail. 

HMP MODELING 

EXISTING CONDITIONS  

The current site is a developed church site that drains to one (1) point of discharge from the project site. 
This  POC‐1  is  located  along  the  southern  boundary  of  the  project  located  on  the  natural  drainage 
channel.  

 
TABLE 1 – SUMMARY OF EXISTING CONDITIONS 
 

DMA  Tributary Area, A (Ac)  Impervious Percentage, Ip 

DMA‐1A  0.724  0.00% 

DMA‐1C  0.287  0.00% 

DMA‐1D  0.135  0.00%(1) 

DMA‐ 2A  0.099  0.00%(1) 

DMA‐2D  3.090  0.00%(1) 

TOTAL  4.334  ‐‐ 
Notes: (1) – Per the 2013 RWQCB permit, existing condition impervious surfaces are not to be accounted for in 

existing conditions analysis. 
 

 

DEVELOPED CONDITIONS  
 

Storm water runoff from the proposed project site is routed to one (1) POC along the south boundary of 
the project  located  in the natural drainage channel. Prior to the discharging  into the POC, runoff from 
the developed portion of the project is intercepted by three (3) onsite receiving LID BMPs.  Once flows 
are  routed  via  the  proposed  LID  BMP’s,  developed  onsite  flows  are  then  conveyed  to  the  POC 
mentioned above where the flows confluence with the bypass flows. Table 2 in the following page lists 
all DMAs along with the LID BMP they drain to.  
 
It  is assumed all storm water quality  requirements  for  the project will be met by  the biofiltration LID 
BMPs.  However, detailed water quality requirements are not discussed within this technical memo.  For 
further  information  in regards to storm water quality requirements for the project, please refer to the 
site specific Storm Water Quality Management Plan (SWQMP). 
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TABLE 2 – SUMMARY OF DEVELOPED CONDITIONS 
 

DMA  BMP  Tributary Area, A (Ac) (1) 
Impervious Percentage, 

Ip 

DMA 1A  BMP 1  0.452  95.23% 

DMA 1C  BMP 1  0.248  75.80% 

DMA 1D  BMP 1  0.072  96.50% 

DMA 4A  BMP 1  0.190  56.64% 

DMA 2D  BMP 2  1.049  97.85% 

DMA 2A  BMP 2  0.019  100.00% 

DMA 3C  BMP 3  0.020  50.83% 

BYPASS 1D  None  1.357  1.23%(2)

BYPASS 2A  None  0.007  0.00% 

BYPASS 2D  None  0.483  0.00% 

BYPASS 3D  None  0.026  0.00% 

BYPASS 1A  None  0.194  0.00% 

BYPASS 4D  None  0.176  0.00% 

BYPASS 5D  None  0.088  0.00% 

BYPASS 1C  None  0.026  0.00% 

TOTAL  ‐‐  7.414  ‐‐ 
Notes:   (1) – Tributary areas include the area of the LID BMPs. 
  (2) – Impervious percentage does not need to be treated as this remained from the existing conditions. 

 
One LID infiltration basin, one LID partial retention basin and one biofiltration basin for a total of 3 BMPs 
are located within the project site and are responsible for handling hydromodification requirements for 
the project. In developed conditions, the basins will have a surface depth and a riser spillway structure 
(see  dimensions  in  Table  3).  Flows  will  then  discharge  from  the  basins  via  the  outlet  structure  or 
infiltrate through the base of the facilities to the receiving amended soil and low flow orifice. The riser 
structure will act as a spillway such that peak flows can be safely discharged to the receiving storm drain 
system.  
 
Beneath  the  basins’  invert  lies  the  proposed  LID  biofiltration  portion  of  the  drainage  facility.    This 
portion of the basin  is comprised of a 3‐inch  layer of mulch, an 18‐inch  layer of amended soil (a highly 
sandy, organic rich composite with an  infiltration capacity of at  least 5  inches/hr) and a  layer of gravel 
(BMP 1 does not have a layer of grave as this is an infiltration basin).  All basins will be unlined to allow 
for infiltration into the underlying soil. 
  
The biofiltration/infiltration basins were modeled using the biofiltration LID module within SWMM.  The 
biofiltration/infiltration module can model the amended soil layer, and a surface storage pond up to the 
elevation of  the  invert of  the  spillway.  It  should be noted  that detailed outlet  structure  location and 
elevations will be shown on the construction plans based on the recommendations of this study. 
 

 

 

 



Calvary Chapel HMP Memo 
May 3, 2016 
 

4 W.O.1015‐01 

BMP MODELING FOR HMP PURPOSES 

Modeling of dual purpose Water Quality/HMP BMPs 

One  infiltration LID BMP, one partial retention basin and one LID BMP biofiltration basin are proposed 
for water quality  treatment  and hydromodification  conformance  for  the project  site,  for  a  total of 3 
BMPs. BMP 1 is the infiltration basin, BMP 2 is the partial retention basin and BMP 3 is the biofiltration 
basin.  Tables 3 & 4  illustrate  the dimensions  required  for HMP  compliance  according  to  the  SWMM 
model that was undertaken for the project. 
 

 
TABLE 3 – SUMMARY OF DEVELOPED DUAL PURPOSE BMP 
 

BMP 
Tributary 
Area (Ac) 

DIMENSIONS 

BMP 
Area(1), 
(ft2) 

Low Flow 
Orifice 
(in) 

Gravel 
Depth 
(in) 

Depth to Riser 
Invert (ft)(2) 

Weir Perimeter 
Length(3) (ft) 

Total Surface 
Depth(4) (ft) 

BMP 1  0.25  1,158  n/a  0  2.25  12  2.50 

BMP 2(5)  1.05  2,191  0.9375(6)  12  1.75  12  2.00 

BMP 3  0.02  13  0.50  9  0.17  8  0.17 

Notes:  (1): Area of amended soil = area of gravel = area of the BMP   
(2): Depth of ponding beneath riser structure’s surface spillway.
(3): Overflow length, the internal perimeter of the riser is 12 ft and 8 ft (3 ft x 3 ft and 2 ft x 2 ft respective internal dimensions)  

 

(4): Total surface depth of BMP from top crest elevation to surface invert.
(5): BMP 2 consists of the two (2) separate basins in the parking lot. These are hydraulically 

connected to act as a single BMP. Please see detail on attachment 5. 
(6): Orifice located 3 inches above the bottom of gravel for BMP 2, as this is a partial retention 

BMP. 

 

 

 
 
TABLE 4 – SUMMARY OF RISER DETAILS:   
 

BMP 
Low Orifices  Lower Slot  Top Riser 

# 
Dia. 
 (ft) 

Elev.(1) 
(ft) 

Width (3)

(ft) 
Height 
(ft) 

Elev.(1) 
(ft) 

Length(2) 
(ft) 

Elev.(1) 
(ft) 

BMP‐1  1  0.625  0.5  4.0  0.25  1.75  12  2.25 

BMP‐2  2  0.500  0.5  6.0  0.25  1.33  12  1.75 

BMP‐3  n/a  n/a  n/a  n/a  n/a  n/a  8  0.17 
     Notes: 
 
 

  (1): Basin ground surface elevation assumed to be 0.00 ft elevation.
(2): Overflow length is the internal perimeter of the riser structure. 
(3): Slot width can be distributed among the 4 sides of the riser structure. 
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Drawdown Calculations 

To ensure compliance with the 24 hour drawdown requirements per Appendix F of the County of San 
Diego BMP Design Manual dated February 26, 2016, drawdown calculations are provided in Attachment 
4 of this report.  Table 5 provides a summary of the drawdown results. 

 

TABLE 5 – SUMMARY OF DRAWDOWN CALCULATIONS: 
 

Basin  Drawdown (hrs) 

1  17.4 

2  22.1 

3  0.2 

 

FLOW DURATION CURVE COMPARISON 

The Flow Duration Curve (FDC) for the site was compared at POC‐1 by exporting the hourly runoff time 
series  results  from  SWMM  to  a  spreadsheet.    The  FDC was  compared  between  10%  of  the  existing 
condition Q2 up to the existing condition Q10 for POC‐1.  The Q2 and Q10 were determined with a partial 
duration statistical analysis of the runoff time series in an Excel spreadsheet using the Cunnane plotting 
position method  (which  is  the  preferred  plotting methodology  in  the HMP  Permit).    As  the  SWMM 
Model includes a statistical analysis based on the Weibull Plotting Position Method, the Weibull Method 
was also used within the spreadsheet to ensure that the results were similar to those obtained by the 
SWMM Model.   

The range between 10% of Q2 and Q10 was divided  into 100 equal time  intervals; the number of hours 
that each flow rate was exceeded was counted from the hourly series.   Additionally, the  intermediate 
peaks with a return period “i” were obtained (Qi with i=3 to 9).  For the purpose of the plot, the values 
were  presented  as  percentage  of  time  exceeded  for  each  flow  rate.  FDC  comparison  at  the  POC  is 
illustrated in Figure 2 in both normal and logarithmic scale.  Attachment 5 provides a detailed drainage 
exhibit for the post‐developed condition.  

As can be seen in Figure 2, the FDC for the proposed condition with the HMP BMP is within 110% of the 
curve  for  the  existing  condition  in  both  peak  flows  and  durations.  The  additional  runoff  volume 
generated  from developing  the  site will be  released  to  the existing point of discharge  at  a  flow  rate 
below the 10% Q2 lower threshold for the POC.  Additionally, the project will also not increase peak flow 
rates  between  the  Q2  and  the  Q10,  as  shown  in  the  graphic  and  also  in  the  peak  flow  tables  in 
Attachment 1.  
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SUMMARY 

This  study has demonstrated  that  the proposed HMP BMP’s provided  for  the Calvary Chapel  Santee 
project  site  are  sufficient  to meet  the  current  HMP  criteria  if  the  cross‐section  areas  and  volumes 
recommended within  this  technical memorandum, and  the  respective orifice and outlet  structure are 
incorporated as specified within the proposed project site. 
 

 

KEY ASSUMPTIONS 

1. Types A, C and D Soil are representative of the existing condition site. 

2. All basins will be unlined to allow for infiltration into the underlying soil. 

 

ATTACHMENTS 

1. Q2 to Q10 Comparison Tables 

2. Flow Duration Curve Analysis 

3. List of the “n” largest Peaks: Pre‐Development and Post‐Development Conditions 

4. Area Vs Elevation & Discharge Vs Elevation 

5. Pre & Post Development Maps, Project Plan and  Section Sketches 

6. SWMM Input Data in Input Format (Existing and Proposed Models) 

7. EPA SWMM Figures and Explanations 

8. Soil Maps & Geotechnical Investigation 

9. Summary files from the SWMM Model 
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Figure 2a and 2b.   Flow Duration Curve Comparison (logarithmic and normal “x” scale)  
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ATTACHMENT 1. 

 

Q2 to Q10 Comparison Table – POC 1 

Return Period  Existing Condition (cfs)  Mitigated Condition (cfs) 
Reduction, Exist ‐ 
Mitigated (cfs) 

2‐year  1.387  1.056  0.331 

3‐year  1.645  1.176  0.469 

4‐year  1.823  1.306  0.517 

5‐year  1.878  1.483  0.395 

6‐year  1.950  1.631  0.319 

7‐year  2.045  1.704  0.341 

8‐year  2.131  1.752  0.379 

9‐year  2.193  1.878  0.314 

10‐year  2.243  2.006  0.237 

 



 

ATTACHMENT 2 

FLOW DURATION CURVE ANALYSIS 

1) Flow duration curve shall not exceed the existing conditions by more than 10%, neither  in 

peak flow nor duration. 

The figures on the following pages illustrate that the flow duration curve in post‐development 

conditions after the proposed BMP is below the existing flow duration curve. The flow duration 

curve  table  following  the curve  shows  that  if  the  interval 0.10Q2 – Q10  is divided  in 100  sub‐

intervals, then a) the post development divided by pre‐development durations are never larger 

than 110% (the permit allows up to 110%); and b) there are no more than 10  intervals  in the 

range 101%‐110% which would imply an excess over 10% of the length of the curve (the permit 

allows less than 10% of excesses measured as 101‐110%). 

Consequently, the design passes the hydromodification test. 

It  is  important  to  note  that  the  flow  duration  curve  can  be  expressed  in  the  “x”  axis  as 

percentage of time, hours per year, total number of hours, or any other similar time variable. As 

those variables only differ by a multiplying constant, their plot  in  logarithmic scale  is going to 

look  exactly  the  same,  and  compliance  can  be  observed  regardless  of  the  variable  selected. 

However, in order to satisfy the City of Santee HMP example, % of time exceeded is the variable 

of choice  in the flow duration curve. The selection of a  logarithmic scale  in  lieu of the normal 

scale  is preferred, as differences between the pre‐development and post‐development curves 

can be  seen more clearly  in  the entire  range of analysis. Both graphics are presented  just  to 

prove the difference. 

In terms of the “y” axis, the peak flow value is the variable of choice. As an additional analysis 

performed by REC, not only the range of analysis is clearly depicted (10% of Q2 to Q10) but also 

all  intermediate  flows are shown  (Q2, Q3, Q4, Q5, Q6, Q7, Q8 and Q9)  in order  to demonstrate 

compliance at any range Qx – Qx+1. It must be pointed out that one of the limitations of both the 

SWMM and SDHM models is that the intermediate analysis is not performed (to obtain Qi from 

i  =  2  to  10).  REC  performed  the  analysis  using  the  Cunnane  Plotting  position Method  (the 

preferred method  in  the HMP permit)  from  the “n”  largest  independent peak  flows obtained 

from the continuous time series. 

The  largest  “n” peak  flows  are  attached  in  this  appendix,  as well  as  the  values of Qi with  a 

return period “i”, from i=2 to 10. The Qi values are also added into the flow‐duration plot. 
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Flow Duration Curve Data for Calvary Santee, Santee, CA

Q2 = 1.387 cfs Fraction 10 %

Q10 = 2.24 cfs

Step = 0.0213 cfs

Count = 394487 hours

45.00 years

Pass or 

Q (cfs) Hours > Q % time Hours>Q % time Post/Pre Fail?

1 0.139 820 2.08E‐01 893 2.26E‐01 109% Pass

2 0.160 758 1.92E‐01 828 2.10E‐01 109% Pass

3 0.181 698 1.77E‐01 747 1.89E‐01 107% Pass

4 0.202 637 1.61E‐01 677 1.72E‐01 106% Pass

5 0.224 587 1.49E‐01 624 1.58E‐01 106% Pass

6 0.245 544 1.38E‐01 566 1.43E‐01 104% Pass

7 0.266 502 1.27E‐01 514 1.30E‐01 102% Pass

8 0.287 468 1.19E‐01 478 1.21E‐01 102% Pass

9 0.309 435 1.10E‐01 439 1.11E‐01 101% Pass

10 0.330 406 1.03E‐01 402 1.02E‐01 99% Pass

11 0.351 377 9.56E‐02 366 9.28E‐02 97% Pass

12 0.372 353 8.95E‐02 328 8.31E‐02 93% Pass

13 0.394 320 8.11E‐02 308 7.81E‐02 96% Pass

14 0.415 298 7.55E‐02 284 7.20E‐02 95% Pass

15 0.436 279 7.07E‐02 253 6.41E‐02 91% Pass

16 0.457 253 6.41E‐02 235 5.96E‐02 93% Pass

17 0.479 234 5.93E‐02 220 5.58E‐02 94% Pass

18 0.500 221 5.60E‐02 201 5.10E‐02 91% Pass

19 0.521 212 5.37E‐02 186 4.71E‐02 88% Pass

20 0.543 201 5.10E‐02 166 4.21E‐02 83% Pass

21 0.564 185 4.69E‐02 149 3.78E‐02 81% Pass

22 0.585 172 4.36E‐02 141 3.57E‐02 82% Pass

23 0.606 164 4.16E‐02 133 3.37E‐02 81% Pass

24 0.628 155 3.93E‐02 127 3.22E‐02 82% Pass

25 0.649 147 3.73E‐02 121 3.07E‐02 82% Pass

26 0.670 136 3.45E‐02 113 2.86E‐02 83% Pass

27 0.691 131 3.32E‐02 109 2.76E‐02 83% Pass

28 0.713 120 3.04E‐02 103 2.61E‐02 86% Pass

29 0.734 113 2.86E‐02 95 2.41E‐02 84% Pass

30 0.755 106 2.69E‐02 91 2.31E‐02 86% Pass

31 0.776 102 2.59E‐02 88 2.23E‐02 86% Pass

32 0.798 97 2.46E‐02 84 2.13E‐02 87% Pass

33 0.819 91 2.31E‐02 80 2.03E‐02 88% Pass

34 0.840 87 2.21E‐02 77 1.95E‐02 89% Pass

35 0.861 80 2.03E‐02 70 1.77E‐02 88% Pass

36 0.883 78 1.98E‐02 62 1.57E‐02 79% Pass

 Detention Optimized

Interval

Existing Condition



Pass or 

Q (cfs) Hours > Q % time Hours>Q % time Post/Pre Fail?

Detention Optimized

Interval

Existing Condition

37 0.904 73 1.85E‐02 56 1.42E‐02 77% Pass

38 0.925 71 1.80E‐02 55 1.39E‐02 77% Pass

39 0.946 68 1.72E‐02 51 1.29E‐02 75% Pass

40 0.968 62 1.57E‐02 48 1.22E‐02 77% Pass

41 0.989 61 1.55E‐02 45 1.14E‐02 74% Pass

42 1.010 56 1.42E‐02 43 1.09E‐02 77% Pass

43 1.031 54 1.37E‐02 41 1.04E‐02 76% Pass

44 1.053 51 1.29E‐02 36 9.13E‐03 71% Pass

45 1.074 50 1.27E‐02 32 8.11E‐03 64% Pass

46 1.095 50 1.27E‐02 28 7.10E‐03 56% Pass

47 1.116 46 1.17E‐02 26 6.59E‐03 57% Pass

48 1.138 45 1.14E‐02 25 6.34E‐03 56% Pass

49 1.159 44 1.12E‐02 23 5.83E‐03 52% Pass

50 1.180 44 1.12E‐02 21 5.32E‐03 48% Pass

51 1.201 43 1.09E‐02 19 4.82E‐03 44% Pass

52 1.223 42 1.06E‐02 19 4.82E‐03 45% Pass

53 1.244 40 1.01E‐02 19 4.82E‐03 48% Pass

54 1.265 37 9.38E‐03 18 4.56E‐03 49% Pass

55 1.286 36 9.13E‐03 17 4.31E‐03 47% Pass

56 1.308 34 8.62E‐03 16 4.06E‐03 47% Pass

57 1.329 34 8.62E‐03 15 3.80E‐03 44% Pass

58 1.350 32 8.11E‐03 15 3.80E‐03 47% Pass

59 1.371 29 7.35E‐03 15 3.80E‐03 52% Pass

60 1.393 25 6.34E‐03 14 3.55E‐03 56% Pass

61 1.414 25 6.34E‐03 14 3.55E‐03 56% Pass

62 1.435 25 6.34E‐03 14 3.55E‐03 56% Pass

63 1.456 23 5.83E‐03 14 3.55E‐03 61% Pass

64 1.478 23 5.83E‐03 14 3.55E‐03 61% Pass

65 1.499 21 5.32E‐03 14 3.55E‐03 67% Pass

66 1.520 21 5.32E‐03 14 3.55E‐03 67% Pass

67 1.541 21 5.32E‐03 14 3.55E‐03 67% Pass

68 1.563 21 5.32E‐03 13 3.30E‐03 62% Pass

69 1.584 21 5.32E‐03 11 2.79E‐03 52% Pass

70 1.605 19 4.82E‐03 11 2.79E‐03 58% Pass

71 1.626 19 4.82E‐03 11 2.79E‐03 58% Pass

72 1.648 18 4.56E‐03 9 2.28E‐03 50% Pass

73 1.669 17 4.31E‐03 9 2.28E‐03 53% Pass

74 1.690 15 3.80E‐03 9 2.28E‐03 60% Pass

75 1.711 14 3.55E‐03 8 2.03E‐03 57% Pass

76 1.733 14 3.55E‐03 8 2.03E‐03 57% Pass

77 1.754 14 3.55E‐03 8 2.03E‐03 57% Pass

78 1.775 14 3.55E‐03 7 1.77E‐03 50% Pass

79 1.796 14 3.55E‐03 7 1.77E‐03 50% Pass

80 1.818 14 3.55E‐03 7 1.77E‐03 50% Pass

81 1.839 12 3.04E‐03 7 1.77E‐03 58% Pass



Pass or 

Q (cfs) Hours > Q % time Hours>Q % time Post/Pre Fail?

Detention Optimized

Interval

Existing Condition

82 1.860 11 2.79E‐03 7 1.77E‐03 64% Pass

83 1.881 9 2.28E‐03 7 1.77E‐03 78% Pass

84 1.903 9 2.28E‐03 7 1.77E‐03 78% Pass

85 1.924 9 2.28E‐03 7 1.77E‐03 78% Pass

86 1.945 8 2.03E‐03 7 1.77E‐03 88% Pass

87 1.966 8 2.03E‐03 7 1.77E‐03 88% Pass

88 1.988 8 2.03E‐03 7 1.77E‐03 88% Pass

89 2.009 8 2.03E‐03 6 1.52E‐03 75% Pass

90 2.030 8 2.03E‐03 6 1.52E‐03 75% Pass

91 2.051 7 1.77E‐03 6 1.52E‐03 86% Pass

92 2.073 7 1.77E‐03 4 1.01E‐03 57% Pass

93 2.094 7 1.77E‐03 4 1.01E‐03 57% Pass

94 2.115 7 1.77E‐03 4 1.01E‐03 57% Pass

95 2.136 7 1.77E‐03 4 1.01E‐03 57% Pass

96 2.158 6 1.52E‐03 4 1.01E‐03 67% Pass

97 2.179 5 1.27E‐03 4 1.01E‐03 80% Pass

98 2.200 5 1.27E‐03 4 1.01E‐03 80% Pass

99 2.222 5 1.27E‐03 4 1.01E‐03 80% Pass

100 2.243 4 1.01E‐03 4 1.01E‐03 100% Pass

Peak Flows calculated with Cunnane Plotting Position

Return Period 

(years)
Pre‐dev. Q (cfs)

Post‐Dev. Q 

(cfs)

Reduction 

(cfs)

10 2.243 2.006 0.237

9 2.193 1.878 0.314

8 2.131 1.752 0.379

7 2.045 1.704 0.341

6 1.950 1.631 0.319

5 1.878 1.483 0.395

4 1.823 1.306 0.517

3 1.645 1.176 0.469

2 1.387 1.056 0.331



 

ATTACHMENT 3 

List of the “n” Largest Peaks:  Pre & Post‐Developed Conditions 

 

  Basic Probabilistic Equation: 

  R = 1/P     R: Return period (years). 

  P: Probability of a flow to be equaled or exceeded any given year (dimensionless). 

 

  Cunnane Equation:       Weibull Equation:  

  P
.

.
        P  

 

i: Position of the peak whose probability is desired (sorted from large to small). 

n: Number of years analyzed.  

   

  Explanation of Variables for the Tables in this Attachment 

Peak: Refers to the peak  flow at the date given, taken  from the continuous simulation hourly 

results of the n year analyzed.  

Posit: If all peaks are sorted from large to small, the position of the peak in a sorting analysis is 

  included under the variable Posit. 

Date: Date of the occurrence of the peak at the outlet from the continuous simulation 

Note:  All  peaks  are  not  annual maxima;  instead  they  are  defined  as  event maxima, with  a 

threshold to separate peaks of at least 12 hours. In other words, any peak P in a time series is 

defined as a value where dP/dt = 0, and  the peak  is  the  largest value  in 25 hours  (12 hours 

before,  the hour of occurrence and 12 hours after  the occurrence,  so  it  is  in essence a daily 

peak).   



List of Peak events and Determination of P2 and P10 (Pre‐Development)
Calvary Santee POC 1 ‐ Santee, CA

T         

(Year)

Cunnane  

(cfs)

Weibull 

(cfs)

10 2.24 2.25 Date Posit Weibull Cunnane

9 2.19 2.23 1 9/10/1976 45 1.02 1.01

8 2.13 2.16 1.007 11/30/1982 44 1.05 1.04

7 2.05 2.07 1.027 2/18/1980 43 1.07 1.06

6 1.95 1.97 1.031 10/29/1974 42 1.10 1.09

5 1.88 1.88 1.035 1/29/1983 41 1.12 1.11

4 1.82 1.83 1.037 12/18/1967 40 1.15 1.14

3 1.64 1.65 1.051 1/31/1996 39 1.18 1.17

2 1.39 1.39 1.054 12/23/1995 38 1.21 1.20

1.097 3/14/1982 37 1.24 1.23

1.107 2/19/1980 36 1.28 1.27

Note: 1.192 3/4/1978 35 1.31 1.31

Cunnane is the preferred 1.229 2/14/1998 34 1.35 1.35

method by the HMP permit. 1.254 2/8/1993 33 1.39 1.39

1.257 3/18/1983 32 1.44 1.43

1.28 11/29/1970 31 1.48 1.48

1.3 1/30/1980 30 1.53 1.53

1.307 2/13/1973 29 1.59 1.58

1.331 4/1/1982 28 1.64 1.64

1.331 1/4/1995 27 1.70 1.70

1.359 1/13/1993 26 1.77 1.77

1.362 11/11/1985 25 1.84 1.84

1.372 2/16/1980 24 1.92 1.92

1.387 3/1/1991 23 2.00 2.00

1.388 2/10/1978 22 2.09 2.09

1.388 2/28/1978 21 2.19 2.19

1.444 1/3/1977 20 2.30 2.31

1.487 1/7/1993 19 2.42 2.43

1.585 3/13/1996 18 2.56 2.57

1.59 3/24/1983 17 2.71 2.72

1.628 11/20/1983 16 2.88 2.90

1.66 2/3/1998 15 3.07 3.10

1.688 2/22/2004 14 3.29 3.32

1.705 1/14/1969 13 3.54 3.59

1.819 3/1/1983 12 3.83 3.90

1.833 1/9/2005 11 4.18 4.26

1.875 2/6/1969 10 4.60 4.71

1.881 2/8/1998 9 5.11 5.26

1.945 3/3/1980 8 5.75 5.95

2.032 1/31/1979 7 6.57 6.85

2.137 11/30/2007 6 7.67 8.07

2.242 2/14/1995 5 9.20 9.83

2.254 11/23/1965 4 11.50 12.56

2.364 10/20/2004 3 15.33 17.38

2.681 1/25/1995 2 23.00 28.25

4.261 2/20/1980 1 46.00 75.33

Peaks 

(cfs)

Period of Return 

(Years)



List of Peak events and Determination of P2 and P10 (Post‐Development)

Calvary Santee POC 1 ‐ Santee, CA
T         

(Year)

Cunnane  

(cfs)

Weibull 

(cfs)

10 2.01 2.09 Date Posit Weibull Cunnane

9 1.88 1.96 0.865 3/2/1983 45 1.02 1.01

8 1.75 1.81 0.869 2/13/1973 44 1.05 1.04

7 1.70 1.72 0.87 3/4/1978 43 1.07 1.06

6 1.63 1.65 0.87 2/16/1980 42 1.10 1.09

5 1.48 1.53 0.876 11/11/1985 41 1.12 1.11

4 1.31 1.31 0.879 1/13/1993 40 1.15 1.14

3 1.18 1.18 0.882 2/20/1980 39 1.18 1.17

2 1.06 1.06 0.884 2/10/1978 38 1.21 1.20

0.89 3/5/1978 37 1.24 1.23

0.894 3/1/1978 36 1.28 1.27

Note: 0.899 4/1/1982 35 1.31 1.31

Cunnane is the preferred 0.918 3/18/1983 34 1.35 1.35

method by the HMP permit. 0.933 1/29/1980 33 1.39 1.39

0.935 10/29/1974 32 1.44 1.43

0.938 2/15/1986 31 1.48 1.48

0.957 1/30/1980 30 1.53 1.53

0.96 12/23/1995 29 1.59 1.58

0.964 1/3/1977 28 1.64 1.64

0.987 2/8/1993 27 1.70 1.70

1.007 2/28/1978 26 1.77 1.77

1.035 3/24/1983 25 1.84 1.84

1.046 11/29/1970 24 1.92 1.92

1.056 11/20/1983 23 2.00 2.00

1.063 2/3/1998 22 2.09 2.09

1.081 11/30/1982 21 2.19 2.19

1.084 3/13/1996 20 2.30 2.31

1.116 2/21/1980 19 2.42 2.43
1.118 3/1/1983 18 2.56 2.57

1.145 1/9/2005 17 2.71 2.72

1.174 2/8/1998 16 2.88 2.90

1.177 3/5/1995 15 3.07 3.10

1.19 2/23/2004 14 3.29 3.32

1.274 1/14/1969 13 3.54 3.59

1.303 2/6/1969 12 3.83 3.90

1.315 3/3/1980 11 4.18 4.26

1.39 11/30/2007 10 4.60 4.71

1.564 1/4/1995 9 5.11 5.26

1.627 1/25/1995 8 5.75 5.95

1.697 3/1/1991 7 6.57 6.85

1.755 1/7/1993 6 7.67 8.07

1.988 2/14/1995 5 9.20 9.83

2.269 1/31/1979 4 11.50 12.56

2.491 11/23/1965 3 15.33 17.38

2.749 10/20/2004 2 23.00 28.25

4.498 2/20/1980 1 46.00 75.33

Peaks (cfs)

Period of Return 

(Years)



 

ATTACHMENT 4 

AREA VS ELEVATION 

The storage provided by  the LID BMP  is entered  into  the LID Module within SWMM – please 

refer to Attachment 7 for further information. 

Volume  provided  above  the  first  surface  outlet  is  accounted  for  in  the  basin module within 

SWMM.  A stage‐storage relationship is provided within this Module, a copy of which is located 

on the following pages. 

DISCHARGE VS ELEVATION 

The orifice has been selected to maximize  its size while still restricting  flows to conform with 

the  required  10%  of  the  Q2  event  flow  as  mandated  in  the  Final  Hydromodification 

Management Plan by Brown & Caldwell, dated March 2011.  While REC acknowledges that the 

orifice  is  small,  to  increase  the  size of  the outlet would  impact  the basin’s  ability  to  restrict 

flows  beneath  the HMP  thresholds,  thus  preventing  the  BMP  from  conformance with HMP 

requirements. 

In order to further reduce the risk of blockage of the orifices, regular maintenance of the riser 

and orifice must be performed  to ensure potential blockages are minimized.   A detail of  the 

orifice and riser structure is provided in Attachment 5 of this memorandum.   

A  stage‐discharge  relationship  is  provided  on  the  following  pages  for  the  surface  outlet 

structure.   The LID  low  flow orifice discharge relationship  is addressed within the LID Module 

within SWMM – please refer to Attachment 7 for further information. 

A drawdown calculation  is provided on  the  following pages  to demonstrate  that  the  facilities 

are dry in less than 24 hours to comply with the standards set for in Appendix F of the County of 

San Diego BMP Design Manual. 

   



Stage‐Area for BMP 1

Elevation (ft) Area (ft2) Volume (ft3)

0.00 1158 0 BIOFILTRATION (1)

0.08 1187 98

0.17 1216 198

0.25 1246 300

0.33 1275 405

0.42 1305 513

0.50 1335 623 SURFACE DISCHARGE (2)

0.58 1365 735

0.67 1395 850

0.75 1426 968

0.83 1456 1088

0.92 1487 1211

1.00 1518 1336

1.08 1549 1464

1.17 1581 1594

1.25 1612 1727

1.33 1644 1863

1.42 1676 2001

1.50 1708 2142

1.58 1740 2286

1.67 1773 2432

1.75 1805 2581

1.83 1838 2733

1.92 1871 2888

2.00 1904 3045

2.08 1937 3205

2.17 1971 3368

2.25 2004 3533 EMERGENCY WEIR (3)

2.33 2038 3702

2.42 2072 3873

2.50 2107 4047

SUB SURFACE STORAGE BMP 1

Elevation (ft) Area (ft2) Volume (ft3)

‐1.50 1158 521 Amended Soil Base (0.3 voids)

n/a n/a n/a Gravel Base (0.4 voids)

Gravel & Amended Soil TOTAL  = 521 (ft3)

Surface Total TOTAL  = 623 (ft3)

IMP TOTAL  = 1144 (ft3)

(1):  The area at any surface elevation corresponds to the area of gravel and amended soil (Bio‐retention layer)

(2):  Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)

(3): This elevation corresponds to the top of the riser elevation.

Effective Depth: 6.46 in



Stage‐Area for BMP 2

Elevation (ft) Area (ft2) Volume (ft3)

0.00 2191 0 BIOFILTRATION (1)

0.08 2239 185

0.17 2288 373

0.25 2337 566

0.33 2386 763

0.42 2435 964

0.50 2485 1169 SURFACE DISCHARGE (2)

0.58 2535 1378

0.67 2585 1591

0.75 2635 1809

0.83 2685 2030

0.92 2736 2256

1.00 2787 2486

1.08 2838 2721

1.17 2889 2959

1.25 2941 3202

1.33 2993 3450

1.42 3045 3701

1.50 3097 3957

1.58 3149 4217

1.67 3202 4482

1.75 3255 4751 EMERGENCY WEIR (3)

1.83 3308 5024

1.92 3361 5302

2.00 3415 5585

SUB SURFACE STORAGE BMP 2

Elevation (ft) Area (ft
2) Volume (ft3)

‐1.50 2191 986 Amended Soil Base (0.3 voids)

‐2.50 2191 876 Gravel Base (0.4 voids)

Gravel & Amended Soil TOTAL  = 1862 (ft
3
)

Surface Total TOTAL  = 1169 (ft
3)

IMP TOTAL  = 3031 (ft3)

(1):  The area at any surface elevation corresponds to the area of gravel and amended soil (Bio‐retention layer)

(2):  Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)

(3): This elevation corresponds to the top of the riser elevation.

Effective Depth: 6.40 in



Stage‐Area for BMP 3

Elevation (ft) Area (ft2) Volume (ft3)

0.00 13 0.0 BIOFILTRATION (1)

0.08 13 1.1

0.17 13 2.2 EMERGENCY WEIR (2)

SUB SURFACE STORAGE BMP 2

Elevation (ft) Area (ft
2) Volume (ft3)

‐1.50 13 5.9 Amended Soil Base (0.3 voids)

‐2.25 13 3.9 Gravel Base (0.4 voids)

Gravel & Amended Soil TOTAL  = 9.8 (ft
3
)

Surface Total TOTAL  = 2.2 (ft
3
)

IMP TOTAL  = 11.9 (ft
3
)

(1):  The area at any surface elevation corresponds to the area of gravel and amended soil (Bio‐retention layer)

(2): This elevation corresponds to the top of the riser elevation.

Effective Depth: 2.0 in



 

DISCHARGE EQUATIONS 

1) Weir: 

	 /                   (1) 

 

2) Slot: 

As an orifice:  2           (2.a) 

As a weir:  /               (2.b) 

For  H  >  hs  slot works  as weir  until  orifice  equation  provides  a  smaller  discharge.    The  elevation  such  that 

equation (2.a) = equation (2.b) is the elevation at which the behavior changes from weir to orifice. 

3) Vertical Orifices 

 

As an orifice:   0.25 2           (3.a) 

As a weir:  Critical depth and geometric family of circular sector must be solved to determined Q as a function of 

H: 

; 			 	
2

; 	 2 	; 			 	
8

	;		 

	 1 0.5                (3.b.1, 3.b.2, 3.b.3, 3.b.4 and 3.b.5) 

There is a value of H (approximately H = 110% D) from which orifices no longer work as weirs as critical depth is 

not  possible  at  the  entrance  of  the  orifice.  This  value  of H  is  obtained  equaling  the  discharge  using  critical 

equations and equations (3.b). 

A mathematical model is prepared with the previous equations depending on the type of discharge. 

The following are the variables used above: 

QW, Qs, QO = Discharge of weir, slot or orifice (cfs) 

CW, cg : Coefficients of discharge of weir (typically 3.1) and orifice (0.61 to 0.62) 

L, Bs, D, hs : Length of weir, width of slot, diameter of orifice and height of slot, respectively;  (ft) 

H: Level of water in the pond over the invert of slot, weir or orifice (ft) 

Acr, Tcr, ycr, αcr: Critical variables for circular sector: area (sq‐ft), top width (ft), critical depth (ft), and angle to the 

center, respectively.  

   



Outlet structure for Discharge of BMP 1
Discharge vs Elevation Table

Low orifice 0.625 " Lower slot Lower Weir

Number of orif: 1 Number of slots: 1 Number of weirs: 0

Cg‐low: 0.61 Invert: 1.25 ft Invert: 0.000 ft

B 4.00 ft B: 0.000 ft

Middle orifice 2.500 " hslot 0.250 ft

Number of orif: 0.000

Cg‐middle: 0.61 Upper slot Upper Weir Emergency weir

invert elev: 0 ft Number of slots: 0 Number of weirs: 0 Invert: 1.750 ft

Invert: 0.00 ft Invert: 0.000 ft W: 12.00 ft

B: 0.00 ft B: 0.00 ft

hslot 0.000 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qmid‐orif Qmid‐weir Qtot‐med Qslot‐low Qslot‐upp Qlweir Quweir Qemerg Qtot

(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.042 0.800 0.200 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001

0.083 1.600 0.400 0.002 0.003 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002

0.125 2.400 0.600 0.003 0.004 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003

0.167 3.200 0.800 0.004 0.004 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004

0.208 4.000 1.000 0.004 0.007 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004

0.250 4.800 1.200 0.005 0.022 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005

0.292 5.600 1.400 0.005 0.054 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005

0.333 6.400 1.600 0.006 0.058 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006

0.375 7.200 1.800 0.006 0.062 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006

0.417 8.000 2.000 0.007 0.065 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.458 8.800 2.200 0.007 0.069 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.500 9.600 2.400 0.007 0.072 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.542 10.400 2.600 0.007 0.075 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.583 11.200 2.800 0.008 0.078 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008

0.625 12.000 3.000 0.008 0.081 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008

0.667 12.800 3.200 0.008 0.083 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008

0.708 13.600 3.400 0.009 0.086 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.750 14.400 3.600 0.009 0.089 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.792 15.200 3.800 0.009 0.091 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.833 16.000 4.000 0.009 0.094 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.875 16.800 4.200 0.010 0.096 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

0.917 17.600 4.400 0.010 0.098 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

0.958 18.400 4.600 0.010 0.101 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

1.000 19.200 4.800 0.010 0.103 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

1.042 20.000 5.000 0.011 0.105 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.083 20.800 5.200 0.011 0.107 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

*Note: h = head above the invert of the 

lowest surface discharge opening.



1.125 21.600 5.400 0.011 0.109 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.167 22.400 5.600 0.011 0.111 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.208 23.200 5.800 0.011 0.113 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.250 24.000 6.000 0.012 0.115 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012

1.292 24.800 6.200 0.012 0.117 0.012 0.000 0.000 0.000 0.105 0.000 0.000 0.000 0.000 0.117

1.333 25.600 6.400 0.012 0.119 0.012 0.000 0.000 0.000 0.298 0.000 0.000 0.000 0.000 0.310

1.375 26.400 6.600 0.012 0.121 0.012 0.000 0.000 0.000 0.548 0.000 0.000 0.000 0.000 0.560

1.417 27.200 6.800 0.012 0.123 0.012 0.000 0.000 0.000 0.844 0.000 0.000 0.000 0.000 0.856

1.458 28.000 7.000 0.012 0.125 0.012 0.000 0.000 0.000 1.179 0.000 0.000 0.000 0.000 1.192

1.500 28.800 7.200 0.013 0.127 0.013 0.000 0.000 0.000 1.550 0.000 0.000 0.000 0.000 1.563

1.542 29.600 7.400 0.013 0.128 0.013 0.000 0.000 0.000 1.953 0.000 0.000 0.000 0.000 1.966

1.583 30.400 7.600 0.013 0.130 0.013 0.000 0.000 0.000 2.234 0.000 0.000 0.000 0.000 2.247

1.625 31.200 7.800 0.013 0.132 0.013 0.000 0.000 0.000 2.448 0.000 0.000 0.000 0.000 2.461

1.667 32.000 8.000 0.013 0.134 0.013 0.000 0.000 0.000 2.644 0.000 0.000 0.000 0.000 2.657

1.708 32.800 8.200 0.014 0.135 0.014 0.000 0.000 0.000 2.826 0.000 0.000 0.000 0.000 2.840

1.750 33.600 8.400 0.014 0.137 0.014 0.000 0.000 0.000 2.998 0.000 0.000 0.000 0.000 3.011

1.792 34.400 8.600 0.014 0.139 0.014 0.000 0.000 0.000 3.160 0.000 0.000 0.000 0.316 3.490

1.833 35.200 8.800 0.014 0.140 0.014 0.000 0.000 0.000 3.314 0.000 0.000 0.000 0.895 4.223

1.875 36.000 9.000 0.014 0.142 0.014 0.000 0.000 0.000 3.461 0.000 0.000 0.000 1.644 5.120

1.917 36.800 9.200 0.014 0.143 0.014 0.000 0.000 0.000 3.603 0.000 0.000 0.000 2.531 6.148

1.958 37.600 9.400 0.014 0.145 0.014 0.000 0.000 0.000 3.739 0.000 0.000 0.000 3.537 7.291

2.000 38.400 9.600 0.015 0.147 0.015 0.000 0.000 0.000 3.870 0.000 0.000 0.000 4.650 8.535



Outlet structure for Discharge of BMP 2
Discharge vs Elevation Table

Low orifice 0.500 " Lower slot Lower Weir

Number of orif: 2 Number of slots: 1 Number of weirs: 0

Cg‐low: 0.61 Invert: 0.83 ft Invert: 0.000

B 6.00 ft B: 0.00

Middle orifice 3 " hslot 0.250 ft

Number of orif: 0

Cg‐middle: 0.61 Upper slot Emergency weir

invert elev: 0.000 ft Number of slots: 0 Invert: 1.250 ft

Invert: 0.00 ft W: 12.00 ft

B: 0.00 ft

hslot 0.000 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qmid‐orif Qmid‐weir Qtot‐med Qslot‐low Qslot‐upp Qweir Qemerg Qtot

(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0000

0.042 1.000 0.200 0.002 0.002 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0018

0.083 2.000 0.400 0.003 0.004 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0033

0.125 3.000 0.600 0.004 0.005 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0043

0.167 4.000 0.800 0.005 0.008 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0051

0.208 5.000 1.000 0.006 0.034 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0058

0.250 6.000 1.200 0.006 0.064 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0064

0.292 7.000 1.400 0.007 0.069 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0069

0.333 8.000 1.600 0.007 0.075 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0075

0.375 9.000 1.800 0.008 0.079 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0079

0.417 10.000 2.000 0.008 0.084 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0084

0.458 11.000 2.200 0.009 0.088 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0088

0.500 12.000 2.400 0.009 0.092 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0092

0.542 13.000 2.600 0.010 0.096 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0096

0.583 14.000 2.800 0.010 0.100 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0100

0.625 15.000 3.000 0.010 0.104 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0104

0.667 16.000 3.200 0.011 0.107 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0107

0.708 17.000 3.400 0.011 0.111 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0111

0.750 18.000 3.600 0.011 0.114 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0114

0.792 19.000 3.800 0.012 0.117 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0117

0.833 20.000 4.000 0.012 0.120 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0120

0.875 21.000 4.200 0.012 0.123 0.012 0.000 0.000 0.000 0.158 0.000 0.000 0.000 0.1705

0.917 22.000 4.400 0.013 0.126 0.013 0.000 0.000 0.000 0.447 0.000 0.000 0.000 0.4601

*Note: h = head above the invert of the 

lowest surface discharge opening.



0.958 23.000 4.600 0.013 0.129 0.013 0.000 0.000 0.000 0.822 0.000 0.000 0.000 0.8349

1.000 24.000 4.800 0.013 0.132 0.013 0.000 0.000 0.000 1.266 0.000 0.000 0.000 1.2788

1.042 25.000 5.000 0.013 0.135 0.013 0.000 0.000 0.000 1.769 0.000 0.000 0.000 1.7822

1.083 26.000 5.200 0.014 0.138 0.014 0.000 0.000 0.000 2.325 0.000 0.000 0.000 2.3388

1.125 27.000 5.400 0.014 0.140 0.014 0.000 0.000 0.000 2.930 0.000 0.000 0.000 2.9439

1.167 28.000 5.600 0.014 0.143 0.014 0.000 0.000 0.000 3.352 0.000 0.000 0.000 3.3658

1.208 29.000 5.800 0.015 0.145 0.015 0.000 0.000 0.000 3.671 0.000 0.000 0.000 3.6860

1.250 30.000 6.000 0.015 0.148 0.015 0.000 0.000 0.000 3.966 0.000 0.000 0.000 3.9804

1.292 31.000 6.200 0.015 0.150 0.015 0.000 0.000 0.000 4.239 0.000 0.000 0.316 4.5708

1.333 32.000 6.400 0.015 0.153 0.015 0.000 0.000 0.000 4.497 0.000 0.000 0.895 5.4067

1.375 33.000 6.600 0.016 0.155 0.016 0.000 0.000 0.000 4.740 0.000 0.000 1.644 6.3993

1.417 34.000 6.800 0.016 0.158 0.016 0.000 0.000 0.000 4.971 0.000 0.000 2.531 7.5180

1.458 35.000 7.000 0.016 0.160 0.016 0.000 0.000 0.000 5.192 0.000 0.000 3.537 8.7456

1.500 36.000 7.200 0.016 0.162 0.016 0.000 0.000 0.000 5.404 0.000 0.000 4.650 10.0704



DRAW DOWN & STAGE STORAGE CALCULATIONS

BMP 1

Elev (ft) Area (ft2) Volume (ft3)

0 1158 0.0 LID AREA

0.5 1335 623.3 LOWER SURFACE OUTLET (Vol)

1 1518 1336.5

2.5 2107 4055.3

Surface Drawdown time, D (hrs) 12.7 hrs ( D = Vol/[3600 x Qo] )

Note:  It is assumed the basin is at the first riser opening elevation

Amended soil drawdown time to 12‐inch depth:

Area, A: 1158 sq‐ft

Drawdown Depth Soil, hs: 1 ft  (Per Appendix F Drawdown requirement)

Field Capacity Volume (FCV): 231.6 cu‐ft (FCV = A ∙ hs ∙ 0.2 )

Vol (V) draining by gravity: 231.6 cu‐ft (Total Volume Voids less FCV)

Infiltration k: 0.51 in/hr

Low flow discharge Qo: 0.0000 cfs

Drying time t, 12" amended soil, Ds: 4.7 hrs ( Ds = V/[3600 x Qo] )

TOTAL DRAWDOWN TO 12" OF SOIL: 17.4 hrs (D + Ds)

Per Appendix F ‐ must be less than 24 hours



DRAW DOWN & STAGE STORAGE CALCULATIONS

BMP 2

Elev (ft) Area (ft2) Volume (ft3)

0 2191 0.0 LID AREA

0.5 2485 1169.0 LOWER SURFACE OUTLET (Vol)

1 2787 2487.0

2 3415 5588.0

Surface Drawdown time, D (hrs) 16.1 hrs ( D = Vol/[3600 x Qo] )

Note:  It is assumed the basin is at the first riser opening elevation

Amended soil drawdown time to 12‐inch depth:

Area, A: 2191 sq‐ft

Drawdown Depth Soil, hs: 1 ft  (Per Appendix F Drawdown requirement)

Field Capacity Volume (FCV): 438.2 cu‐ft (FCV = A ∙ hs ∙ 0.2 )

Vol (V) draining by gravity: 438.2 cu‐ft (Total Volume Voids less FCV)

Infiltration k: 0.01875 in/hr

Low flow discharge Qo: 0.0192 cfs

Drying time t, 12" amended soil, Ds: 6.0 hrs ( Ds = V/[3600 x Qo] )

TOTAL DRAWDOWN TO 12" OF SOIL: 22.1 hrs (D + Ds)

Per Appendix F ‐ must be less than 24 hours



DRAW DOWN & STAGE STORAGE CALCULATIONS

BMP 3

Elev (ft) Area (ft2) Volume (ft3)

0 13 0.0 LID AREA

0.17 13 2.2 LOWER SURFACE OUTLET (Vol)

Surface Drawdown time, D (hrs) 0.11 hrs ( D = Vol/[3600 x Qo] )

Note:  It is assumed the basin is at the first riser opening elevation

Amended soil drawdown time to 12‐inch depth:

Area, A: 13 sq‐ft

Drawdown Depth Soil, hs: 1 ft  (Per Appendix F Drawdown requirement)

Field Capacity Volume (FCV): 2.6 cu‐ft (FCV = A ∙ hs ∙ 0.2 )

Vol (V) draining by gravity: 2.6 cu‐ft (Total Volume Voids less FCV)

Infiltration k: 0.075 in/hr

Low flow discharge Qo: 0.0056 cfs

Drying time t, 12" amended soil, Ds: 0.1 hrs ( Ds = V/[3600 x Qo] )

TOTAL DRAWDOWN TO 12" OF SOIL: 0.2 hrs (D + Ds)

Per Appendix F ‐ must be less than 24 hours



 

ATTACHMENT 5 

Pre & Post‐Developed Maps, Project Plan and Detention  

Section Sketches 
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ATTACHMENT 6 

SWMM Input Data in Input Format (Existing & Proposed Models) 

 

 

 

 

   



PRE_DEV 

[TITLE] 
 
[OPTIONS] 
FLOW_UNITS           CFS 
INFILTRATION         GREEN_AMPT 
FLOW_ROUTING         KINWAVE 
START_DATE           08/09/1963 
START_TIME           00:00:00 
REPORT_START_DATE    08/09/1963 
REPORT_START_TIME    00:00:00 
END_DATE             08/08/2008 
END_TIME             23:00:00 
SWEEP_START          01/01 
SWEEP_END            12/31 
DRY_DAYS             0 
REPORT_STEP          01:00:00 
WET_STEP             00:15:00 
DRY_STEP             04:00:00 
ROUTING_STEP         0:01:00  
ALLOW_PONDING        NO 
INERTIAL_DAMPING     PARTIAL 
VARIABLE_STEP        0.75 
LENGTHENING_STEP     0 
MIN_SURFAREA         0 
NORMAL_FLOW_LIMITED  BOTH 
SKIP_STEADY_STATE    NO 
FORCE_MAIN_EQUATION  H-W 
LINK_OFFSETS         DEPTH 
MIN_SLOPE            0 
 
[EVAPORATION] 
;;Type       Parameters 
;;---------- ---------- 
MONTHLY      0.06   0.08   0.11   0.16   0.18   0.21   0.21   0.20   0.16   0.12   0.08   0.06   
DRY_ONLY     NO 
 
[RAINGAGES] 
;;               Rain      Time   Snow   Data       
;;Name           Type      Intrvl Catch  Source     
;;-------------- --------- ------ ------ ---------- 
Flinn            INTENSITY 1:00   1.0    TIMESERIES Flinn            
 
[SUBCATCHMENTS] 
;;                                                 Total    Pcnt.             Pcnt.    Curb     
Snow     
;;Name           Raingage         Outlet           Area     Imperv   Width    Slope    Length   
Pack     
;;-------------- ---------------- ---------------- -------- -------- -------- -------- -------- -
------- 
DMA-1A           Flinn            POC-1            0.724    0        166      5        0                        
DMA-1C           Flinn            POC-1            0.287    0        63       3        0                        
DMA-1D           Flinn            POC-1            0.135    0        84       5        0                        
DMA-2A           Flinn            POC-1            0.099    0        54       15       0                        
DMA-2D           Flinn            POC-1            3.09     0        198      15       0                        
 
[SUBAREAS] 
;;Subcatchment   N-Imperv   N-Perv     S-Imperv   S-Perv     PctZero    RouteTo    PctRouted  
;;-------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
DMA-1A           0.012      0.10       0.05       0.10       25         OUTLET     
DMA-1C           0.012      0.10       0.05       0.10       25         OUTLET     
DMA-1D           0.012      0.10       0.05       0.10       25         OUTLET     
DMA-2A           0.012      0.10       0.05       0.10       25         OUTLET     
DMA-2D           0.012      0.10       0.05       0.10       25         OUTLET     
 
[INFILTRATION] 
;;Subcatchment   Suction    HydCon     IMDmax     
;;-------------- ---------- ---------- ---------- 
DMA-1A           1.5        0.225      0.30       
DMA-1C           6.0        0.075      0.32       
DMA-1D           9          0.01875    0.33       
DMA-2A           1.5        0.30       0.30       



PRE_DEV 

DMA-2D           9          0.025      0.33       
 
[OUTFALLS] 
;;               Invert     Outfall    Stage/Table      Tide 
;;Name           Elev.      Type       Time Series      Gate 
;;-------------- ---------- ---------- ---------------- ---- 
POC-1            0          FREE                        NO 
 
[TIMESERIES] 
;;Name           Date       Time       Value      
;;-------------- ---------- ---------- ---------- 
Flinn            FILE "Flinn.txt" 
 
[REPORT] 
INPUT      NO 
CONTROLS   NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 
 
[TAGS] 
 
[MAP] 
DIMENSIONS -1700.000 5800.000 2700.000 10200.000 
Units      None 
 
[COORDINATES] 
;;Node           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
POC-1            750.000            6000.000           
 
[VERTICES] 
;;Link           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
 
[Polygons] 
;;Subcatchment   X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
DMA-1A           500.000            9000.000           
DMA-1C           2500.000           9000.000           
DMA-1D           1500.000           9000.000           
DMA-2A           -500.000           9000.000           
DMA-2D           -1500.000          9000.000           
 
[SYMBOLS] 
;;Gage           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
Flinn            500.000            10000.000          

 



POST_DEV 

[TITLE] 
 
[OPTIONS] 
FLOW_UNITS           CFS 
INFILTRATION         GREEN_AMPT 
FLOW_ROUTING         KINWAVE 
START_DATE           08/09/1963 
START_TIME           00:00:00 
REPORT_START_DATE    08/09/1963 
REPORT_START_TIME    00:00:00 
END_DATE             08/08/2008 
END_TIME             23:00:00 
SWEEP_START          01/01 
SWEEP_END            12/31 
DRY_DAYS             0 
REPORT_STEP          01:00:00 
WET_STEP             00:15:00 
DRY_STEP             04:00:00 
ROUTING_STEP         0:01:00  
ALLOW_PONDING        NO 
INERTIAL_DAMPING     PARTIAL 
VARIABLE_STEP        0.75 
LENGTHENING_STEP     0 
MIN_SURFAREA         0 
NORMAL_FLOW_LIMITED  BOTH 
SKIP_STEADY_STATE    NO 
FORCE_MAIN_EQUATION  H-W 
LINK_OFFSETS         DEPTH 
MIN_SLOPE            0 
 
[EVAPORATION] 
;;Type       Parameters 
;;---------- ---------- 
MONTHLY      0.06   0.08   0.11   0.16   0.18   0.21   0.21   0.20   0.16   0.12   0.08   0.06   
DRY_ONLY     NO 
 
[RAINGAGES] 
;;               Rain      Time   Snow   Data       
;;Name           Type      Intrvl Catch  Source     
;;-------------- --------- ------ ------ ---------- 
Flinn            INTENSITY 1:00   1.0    TIMESERIES Flinn            
 
[SUBCATCHMENTS] 
;;                                                 Total    Pcnt.             Pcnt.    Curb     
Snow     
;;Name           Raingage         Outlet           Area     Imperv   Width    Slope    Length   
Pack     
;;-------------- ---------------- ---------------- -------- -------- -------- -------- -------- -
------- 
DMA_1A           Flinn            LID_1            0.452    95.23    112      1.5      0                        
DMA_1C           Flinn            LID_1            0.221    75.80    108      1.5      0                        
DMA_1D           Flinn            DMA_1C           0.072    96.50    52       1.5      0                        
DMA_4A           Flinn            LID_1            0.190    56.64    112      2        0                        
DMA_2D           Flinn            LID_2            0.999    97.19    270      1.5      0                        
DMA_2A           Flinn            LID_2            0.019    100      18       1.50     0                        
BYPASS_1D        Flinn            POC-1            1.357    1.23     185      15       0                        
BYPASS_2D        Flinn            POC-1            0.483    0        191      5        0                        
BYPASS_3D        Flinn            BYPASS_1A        0.026    0        13       5        0                        
BYPASS_4D        Flinn            POC-1            0.176    0        219      15       0                        
BYPASS_5D        Flinn            POC-1            0.088    0        32       15       0                        
BYPASS_1C        Flinn            POC-1            0.026    0        8        15       0                        
LID_1            Flinn            BMP_1            0.026584 0        10       0        0                        
LID_2            Flinn            DIV-2            0.050298 0        10       0        0                        
BYPASS_1A        Flinn            BYPASS_4D        0.194    0        180      15       0                        
DMA_3C           Flinn            LID_3            0.02     51.58    34       10       0                        
BYPASS_2A        Flinn            POC-1            0.007    0        22       5        0                        
LID_3            Flinn            POC-1            0.000298439 0        10       0        0                      
 
[SUBAREAS] 
;;Subcatchment   N-Imperv   N-Perv     S-Imperv   S-Perv     PctZero    RouteTo    PctRouted  
;;-------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 



POST_DEV 

DMA_1A           0.012      0.10       0.05       0.10       25         OUTLET     
DMA_1C           0.012      0.10       0.05       0.10       25         OUTLET     
DMA_1D           0.012      0.10       0.05       0.10       25         OUTLET     
DMA_4A           0.012      0.10       0.05       0.10       25         OUTLET     
DMA_2D           0.012      0.10       0.05       0.10       25         OUTLET     
DMA_2A           0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_1D        0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_2D        0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_3D        0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_4D        0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_5D        0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_1C        0.012      0.10       0.05       0.10       25         OUTLET     
LID_1            0.012      0.10       0.05       0.10       25         OUTLET     
LID_2            0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_1A        0.012      0.10       0.05       0.10       25         OUTLET     
DMA_3C           0.012      0.10       0.05       0.10       25         OUTLET     
BYPASS_2A        0.012      0.10       0.05       0.10       25         OUTLET     
LID_3            0.012      0.10       0.05       0.10       25         OUTLET     
 
[INFILTRATION] 
;;Subcatchment   Suction    HydCon     IMDmax     
;;-------------- ---------- ---------- ---------- 
DMA_1A           1.5        0.225      0.30       
DMA_1C           6          0.075      0.32       
DMA_1D           9          0.01875    0.33       
DMA_4A           1.5        0.225      0.30       
DMA_2D           9          0.01875    0.30       
DMA_2A           1.5        0.225      0.30       
BYPASS_1D        9          0.025      0.33       
BYPASS_2D        9          0.01875    0.33       
BYPASS_3D        9          0.01875    0.33       
BYPASS_4D        9          0.01875    0.33       
BYPASS_5D        9          0.01875    0.33       
BYPASS_1C        6          0.075      0.32       
LID_1            6          0.075      0.32       
LID_2            9          0.01875    0.33       
BYPASS_1A        1.5        0.225      0.30       
DMA_3C           6          0.075      0.32       
BYPASS_2A        1.5        0.225      0.30       
LID_3            6          0.075      0.32       
 
[LID_CONTROLS] 
;;               Type/Layer Parameters 
;;-------------- ---------- ---------- 
LID-1            BC 
LID-1            SURFACE    6.46       0.05       0          0          5          
LID-1            SOIL       18         0.4        0.2        0.1        5          5          1.5        
LID-1            STORAGE    0          0.67       0.51       0          
LID-1            DRAIN      0          0.5        0          6          
 
LID-2            BC 
LID-2            SURFACE    6.36       0.05       0          0          5          
LID-2            SOIL       18         0.4        0.2        0.1        5          5          1.5        
LID-2            STORAGE    12         0.67       0.01875    0          
LID-2            DRAIN      0.1336     0.5        3          6          
 
LID-3            BC 
LID-3            SURFACE    2          0.05       0          0          5          
LID-3            SOIL       18         0.4        0.2        0.1        5          5          1.5        
LID-3            STORAGE    9          0.67       0.51       0          
LID-3            DRAIN      1.601      0.5        0          6          
 
[LID_USAGE] 
;;Subcatchment   LID Process      Number  Area       Width      InitSatur  FromImprv  ToPerv     
Report File 
;;-------------- ---------------- ------- ---------- ---------- ---------- ---------- ---------- 
----------- 
LID_1            LID-1            1       1158       0          0          100        0          
LID_2            LID-2            1       2191       0          0          100        0          
LID_3            LID-3            1       13         0          0          100        0          
 



POST_DEV 

[OUTFALLS] 
;;               Invert     Outfall    Stage/Table      Tide 
;;Name           Elev.      Type       Time Series      Gate 
;;-------------- ---------- ---------- ---------------- ---- 
POC-1            0          FREE                        NO 
 
[DIVIDERS] 
;;               Invert     Diverted         Divider    
;;Name           Elev.      Link             Type       Parameters 
;;-------------- ---------- ---------------- ---------- ---------- 
DIV-2            0          BYPASS-2         CUTOFF     0.01943    0          0          0          
0          
 
[STORAGE] 
;;               Invert   Max.     Init.    Storage    Curve                      Ponded   Evap.    
;;Name           Elev.    Depth    Depth    Curve      Params                     Area     Frac.    
Infiltration Parameters 
;;-------------- -------- -------- -------- ---------- -------- -------- -------- -------- ------
-- ----------------------- 
BMP_1            0        2        0        TABULAR    BMP-1                      2107     1        
BMP_2            0        1.5      0        TABULAR    BMP-2                      3415     1        
 
[CONDUITS] 
;;               Inlet            Outlet                      Manning    Inlet      Outlet     
Init.      Max.       
;;Name           Node             Node             Length     N          Offset     Offset     
Flow       Flow       
;;-------------- ---------------- ---------------- ---------- ---------- ---------- ---------- --
-------- ---------- 
UDRAIN-2         DIV-2            POC-1            10         0.01       0          0          0          
0          
BYPASS-2         DIV-2            BMP_2            10         0.01       0          0          0          
0          
 
[OUTLETS] 
;;               Inlet            Outlet           Outflow    Outlet          Qcoeff/                     
Flap 
;;Name           Node             Node             Height     Type            QTable           
Qexpon     Gate 
;;-------------- ---------------- ---------------- ---------- --------------- ---------------- --
-------- ---- 
OUTLET-1         BMP_1            POC-1            0          TABULAR/HEAD    OUT-1                       
NO   
OUTLET-2         BMP_2            POC-1            0          TABULAR/HEAD    OUT-2                       
NO   
 
[XSECTIONS] 
;;Link           Shape        Geom1            Geom2      Geom3      Geom4      Barrels    
;;-------------- ------------ ---------------- ---------- ---------- ---------- ---------- 
UDRAIN-2         DUMMY        0                0          0          0          1                     
BYPASS-2         DUMMY        0                0          0          0          1                     
 
[LOSSES] 
;;Link           Inlet      Outlet     Average    Flap Gate  
;;-------------- ---------- ---------- ---------- ---------- 
 
[CURVES] 
;;Name           Type       X-Value    Y-Value    
;;-------------- ---------- ---------- ---------- 
OUT-1            Rating     0.000      0.000      
OUT-1                       0.042      0.001      
OUT-1                       0.083      0.002      
OUT-1                       0.125      0.003      
OUT-1                       0.167      0.004      
OUT-1                       0.208      0.004      
OUT-1                       0.250      0.005      
OUT-1                       0.292      0.005      
OUT-1                       0.333      0.006      
OUT-1                       0.375      0.006      
OUT-1                       0.417      0.007      
OUT-1                       0.458      0.007      



POST_DEV 

OUT-1                       0.500      0.007      
OUT-1                       0.542      0.007      
OUT-1                       0.583      0.008      
OUT-1                       0.625      0.008      
OUT-1                       0.667      0.008      
OUT-1                       0.708      0.009      
OUT-1                       0.750      0.009      
OUT-1                       0.792      0.009      
OUT-1                       0.833      0.009      
OUT-1                       0.875      0.010      
OUT-1                       0.917      0.010      
OUT-1                       0.958      0.010      
OUT-1                       1.000      0.010      
OUT-1                       1.042      0.011      
OUT-1                       1.083      0.011      
OUT-1                       1.125      0.011      
OUT-1                       1.167      0.011      
OUT-1                       1.208      0.011      
OUT-1                       1.250      0.012      
OUT-1                       1.292      0.117      
OUT-1                       1.333      0.310      
OUT-1                       1.375      0.560      
OUT-1                       1.417      0.856      
OUT-1                       1.458      1.192      
OUT-1                       1.500      1.563      
OUT-1                       1.542      1.966      
OUT-1                       1.583      2.247      
OUT-1                       1.625      2.461      
OUT-1                       1.667      2.657      
OUT-1                       1.708      2.840      
OUT-1                       1.750      3.011      
OUT-1                       1.792      3.490      
OUT-1                       1.833      4.223      
OUT-1                       1.875      5.120      
OUT-1                       1.917      6.148      
OUT-1                       1.958      7.291      
OUT-1                       2.000      8.535      
 
OUT-2            Rating     0.000      0.0000     
OUT-2                       0.042      0.0018     
OUT-2                       0.083      0.0033     
OUT-2                       0.125      0.0043     
OUT-2                       0.167      0.0051     
OUT-2                       0.208      0.0058     
OUT-2                       0.250      0.0064     
OUT-2                       0.292      0.0069     
OUT-2                       0.333      0.0075     
OUT-2                       0.375      0.0079     
OUT-2                       0.417      0.0084     
OUT-2                       0.458      0.0088     
OUT-2                       0.500      0.0092     
OUT-2                       0.542      0.0096     
OUT-2                       0.583      0.0100     
OUT-2                       0.625      0.0104     
OUT-2                       0.667      0.0107     
OUT-2                       0.708      0.0111     
OUT-2                       0.750      0.0114     
OUT-2                       0.792      0.0117     
OUT-2                       0.833      0.0120     
OUT-2                       0.875      0.1705     
OUT-2                       0.917      0.4601     
OUT-2                       0.958      0.8349     
OUT-2                       1.000      1.2788     
OUT-2                       1.042      1.7822     
OUT-2                       1.083      2.3388     
OUT-2                       1.125      2.9439     
OUT-2                       1.167      3.3658     
OUT-2                       1.208      3.6860     
OUT-2                       1.250      3.9804     
OUT-2                       1.292      4.5708     
OUT-2                       1.333      5.4067     



POST_DEV 

OUT-2                       1.375      6.3993     
OUT-2                       1.417      7.5180     
OUT-2                       1.458      8.7456     
OUT-2                       1.500      10.0704    
 
BMP-1            Storage    0.00       1335       
BMP-1                       0.08       1365       
BMP-1                       0.17       1395       
BMP-1                       0.25       1426       
BMP-1                       0.33       1456       
BMP-1                       0.42       1487       
BMP-1                       0.50       1518       
BMP-1                       0.58       1549       
BMP-1                       0.67       1581       
BMP-1                       0.75       1612       
BMP-1                       0.83       1644       
BMP-1                       0.92       1676       
BMP-1                       1.00       1708       
BMP-1                       1.08       1740       
BMP-1                       1.17       1773       
BMP-1                       1.25       1805       
BMP-1                       1.33       1838       
BMP-1                       1.42       1871       
BMP-1                       1.50       1904       
BMP-1                       1.58       1937       
BMP-1                       1.67       1971       
BMP-1                       1.75       2004       
BMP-1                       1.83       2038       
BMP-1                       1.92       2072       
BMP-1                       2.00       2107       
 
BMP-2            Storage    0.00       2485       
BMP-2                       0.08       2535       
BMP-2                       0.17       2585       
BMP-2                       0.25       2635       
BMP-2                       0.33       2685       
BMP-2                       0.42       2736       
BMP-2                       0.50       2787       
BMP-2                       0.58       2838       
BMP-2                       0.67       2889       
BMP-2                       0.75       2941       
BMP-2                       0.83       2993       
BMP-2                       0.92       3045       
BMP-2                       1.00       3097       
BMP-2                       1.08       3149       
BMP-2                       1.17       3202       
BMP-2                       1.25       3255       
BMP-2                       1.33       3308       
BMP-2                       1.42       3361       
BMP-2                       1.50       3415       
 
[TIMESERIES] 
;;Name           Date       Time       Value      
;;-------------- ---------- ---------- ---------- 
Flinn            FILE "Flinn.txt" 
 
[REPORT] 
INPUT      NO 
CONTROLS   NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 
 
[TAGS] 
 
[MAP] 
DIMENSIONS -2987.805 5763.415 4398.056 9271.970 
Units      None 
 
[COORDINATES] 
;;Node           X-Coord            Y-Coord            



POST_DEV 

;;-------------- ------------------ ------------------ 
POC-1            1765.038           5922.895           
DIV-2            -335.067           7988.491           
BMP_1            3066.511           7180.000           
BMP_2            -1552.733          7465.929           
 
[VERTICES] 
;;Link           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
 
[Polygons] 
;;Subcatchment   X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
DMA_1A           3170.037           8782.192           
DMA_1C           4062.335           7387.052           
DMA_1D           3470.757           6780.684           
DMA_4A           4008.107           9068.122           
DMA_2D           -315.348           8821.631           
DMA_2A           315.670            8811.771           
BYPASS_1D        -2652.084          6677.158           
BYPASS_2D        -1675.979          6726.456           
BYPASS_3D        1069.933           8718.104           
BYPASS_4D        1769.968           7268.736           
BYPASS_5D        -719.593           6189.105           
BYPASS_1C        3539.774           5972.193           
LID_1            4022.897           8254.701           
LID_2            -330.137           8333.578           
BYPASS_1A        1804.476           8718.104           
DMA_3C           3618.651           6272.912           
BYPASS_2A        -1064.681          6736.315           
LID_3            2943.265           6144.737           
 
[SYMBOLS] 
;;Gage           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
Flinn            1908.003           9112.490           

 



 

ATTACHMENT 7 

EPA SWMM FIGURES AND EXPLANATIONS 

Per the attached, the reader can see the screens associated with the EPA‐SWMM Model in both 

pre‐development  and  post‐development  conditions.  Each  portion,  i.e.,  sub‐catchments, 

outfalls, storage units, weir as a discharge, and outfalls (point of compliance), are also shown. 

Variables  for modeling  are  associated with  typical  recommended  values  by  the  EPA‐SWMM 

model,  typical  values  found  in  technical  literature  (such  as  Maidment’s  Handbook  of 

Hydrology).   Recommended values for the SWMM model have been attained from the interim 

Orange County criteria established  for  their SWMM calibration.   Currently, no  recommended 

values have been established by the San Diego County HMP Permit for the SWMM Model. 

Soil  characteristics  of  the  existing  soils were  determined  from  the  site  specific  geotechnical 

report and NRCS Web Soil Survey (both located in Attachment 8 of this report). 

Some  values  incorporated  within  the  SWMM  model  have  been  determined  from  the 

professional  experience  of  REC  using  conservative  assumptions  that  have  a  tendency  to 

increase the size of the needed BMP and also generate a  long‐term runoff as a percentage of 

rainfall similar to those measured in gage stations in Southern California by the USGS. 

A  technical  document  prepared  by  Tory  R Walker  Engineering  for  the  Cities  of  San Marcos, 

Oceanside and Vista (Reference [1]) can also be consulted for additional information regarding 

typical values for SWMM parameters. 

 

 

   



PRE‐DEVELOPED CONDITION  

       

 



 
 

 
 
 
 
 

 
 



 
   

 

 
 
 
 



 
 

 
 

 

 



POST‐DEVELOPED CONDITION 

  

   



  
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 

 



EXPLANATION OF SELECTED VARIABLES 

Sub‐Catchment Areas: 

Please refer to the attached diagrams  that  indicate  the DMA and Bio‐Retention BMP  (BMP) sub areas 

modeled within the project site at both the pre and post developed conditions draining to the POC. 

Parameters for the pre‐ and post‐developed models  include soil types A, C and D as determined from 

the site specific Natural Resources Conservation Service (NRCS) geologic review (attached at the end of 

this appendix).  Suction head, conductivity and initial deficit corresponds to average values expected for 

these  soils  types,  according  to  sources  consulted,  professional  experience,  and  approximate  values 

obtained by the interim Orange County modeling approach.  

REC selected  infiltration values, such that the percentage of total precipitation that becomes runoff,  is 

realistic for the soil types and slightly smaller than measured values for Southern California watersheds. 

Selection of a Kinematic Approach:  As the continuous model is based on hourly rainfall, and the time of 

concentration for the pre‐development and post‐development conditions is significantly smaller than 60 

minutes, precise routing of the flows through the impervious surfaces, the underdrain pipe system, and 

the discharge pipe was  considered unnecessary. The  truncation error of  the precipitation  into hourly 

steps  is much more significant than the precise routing  in a system where the time of concentration  is 

much smaller than 1 hour. 

Sub‐Catchment BMP: 

The area of bio‐filtration must be equal  to  the area of  the development  tributary  to  the bioretention 

facility  (area  that  drains  into  the  biofiltration,  equal  external  area  plus  bio‐filtration  itself).    Five  (5) 

decimal places were given regarding the areas of the bio‐filtration to  insure that the area used by the 

program for the LID subroutine corresponds exactly with this tributary.  



 
 
 
 
 
 
 
 
 
 

 

 



   

 

 

   



 
 

 
 

 
 

 



 
 

 
 



LID Control Editor: Explanation of Significant Variables 

Storage Depth:  

The storage depth variable within  the SWMM model  is  representative of  the storage volume 

provided beneath the first surface riser outlet and the engineered soil and mulch components 

of the bioretention facility.   

In those cases where the surface storage has a variable area that is also different to the area of 

the gravel and amended soil, the SWMM model needs to be calibrated as the LID module will 

use  the  storage  depth multiplied  by  the  BMP  area  as  the  amount  of  volume  stored  at  the 

surface. 

Let ABMP be the area of the BMP (area of amended soil and area of gravel). The proper value of 

the  storage depth SD  to be  included  in  the LID module can be calculated by using geometric 

properties of the surface volume. Let A0 be the surface area at the bottom of the surface pond, 

and let Ai be the surface area at the elevation of the invert of the first row of orifices (or at the 

invert  of  the  riser  if  not  surface  orifices  are  included).  Finally,  let  hi  be  the  difference  in 

elevation between A0 and Ai. By volumetric definition: 

                  (1) 

Equation (1) allows the determination of SD to be included as Storage Depth in the LID module. 

Porosity:   A porosity value of 0.4 has been selected for the model.   The amended soil  is to be 

highly sandy  in content  in order to have a saturated hydraulic conductivity of approximately 5 

in/hr.   

REC  considers  such  a  value  to  be  slightly  high;  however,  in  order  to  comply with  the HMP 

Permit,  the value recommended by the Copermittees  for  the porosity of amended soil  is 0.4, 

per Appendix A of the Final Hydromodification Management Plan by Brown & Caldwell, dated 

March 2011. Such porosity is equal to the porosity of the gravel per the same document. 

Void  Ratio:    The  ratio  of  the  void  volume  divided  by  the  soil  volume  is  directly  related  to 

porosity as n/(1‐n). As the underdrain  layer  is composed of gravel, a porosity value of 0.4 has 

been selected (also per Appendix A of the Final HMP document), which results in a void ratio of 

0.4/(1‐0.4) = 0.67 for the gravel detention layer.  

Conductivity: BMPs 1 and 3 will have a conductivity of 0.51  in/hr per percolation test, BMP 2 

will  have  a  conductivity  of  0.01875  in/hr  per  the  BMP manual  as  no  visible  infiltration was 

observed on  the percolation  test,  as  the  tester would have had  to be observing  the  testing 

point for 51 hours in order to observe one (1) inch of infiltration.  

Clogging factor:  A clogging factor was not used (0 indicates that there is no clogging assumed within 

the model). The reason for this is related to the fairness of a comparison with the SDHM model and the 

HMP sizing tables: a clogging factor was not considered, and instead, a conservative value of 

infiltration was recommended.  



Drain (Flow) coefficient:  The flow coefficient C in the SWMM Model is the coefficient needed to 

transform the orifice equation into a general power law equation of the form: 

                    (2) 

where q is the peak flow in in/hr, n is the exponent (typically 0.5 for orifice equation), HD is the 

elevation of the centroid of the orifice in inches (assumed equal to the invert of the orifice for 

small orifices and in our design equal to 0) and H is the depth of the water in inches. 

The general orifice equation can be expressed as: 

2                   (3) 

where Q is the peak flow in cfs, D is the diameter in inches, cg is the typical discharge coefficient 

for orifices (0.61‐0.63 for thin walls and around 0.75‐0.8 for thick walls), g is the acceleration of 

gravity in ft/s2, and H and HD are defined above and are also used in inches in Equation (3). 

It is clear that:   

  	 	
	 	

	                 (4) 
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April 19, 2016 (Revised April 20, 2016) CTE Job No. 10-12676G 
 
Calvary Chapel Santee  
Attention:  Mr. Gary Lawton 
10920 Summit Avenue 
Santee, California 92071 
 
C/O: Hamann Companies, Linda Richardson, Via Email:  linda@hamannco.com  

Hamann Companies, Paul Giese, Via Email:  Paul@hamannco.com 
 REC, Attn.:  Hannah Gbeh, Via Email:  Hannah@rec-consultants.com 
 
Subject: Percolation Test Results for Proposed Basin 

 Proposed Calvary Chapel Improvements 
     10920 Summit Avenue, Santee, California 
  
Mr. Lawton: 
 
As requested, Construction Testing and Engineering (CTE) performed two percolation tests 
within the limits of the proposed basin in the southeastern portion of the site.  It is CTE’s current 
understanding that another basin is proposed in the western portion of the site in the planter of 
the proposed parking lot.  Numerous excavation attempts were performed in this western 
location with typical manually operated equipment.  These excavations were unsuccessful due to 
the presence of stockpiles and dense granitic rock.  Therefore, this area is considered unlikely to 
percolate.   
 
The tests in the eastern portion of the site were performed in general accordance with the County 
of San Diego Department of Environmental Health (SD DEH) procedures.  The percolation test 
holes were manually excavated on April 13, 2016 to an approximate elevation of 515.5 feet.  The 
percolation tests were performed in accordance with SD DEH Case I method, which corresponds 
to a slow soil and Case III intermediate soil.  The approximate percolation test locations are 
presented on Figure 2.  The percolation test results are presented in the table below. 
 

PERCOLATION TEST RESULTS 

 
TEST DESIGNATION HOLE DEPTH 

(feet) GEOLOGIC UNIT 

APPROXIMATE 
PERCOLATION 

RATE 
(minutes/inch) 

P-1 5.5 Kgr (weathered) 15 

P-2 4.5 Residual Soil Did Not Perc 
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CTE’s conclusions and recommendations are based on an analysis of the observed conditions.  If 
conditions different from those described in this report are encountered during construction, this 
office should be notified and additional recommendations, if required, will be provided.   
 
The opportunity to be of service on this project is appreciated.  If you have any questions 
regarding this report, please do not hesitate to contact the undersigned. 
 
Respectfully submitted, 
 
CONSTRUCTION TESTING & ENGINEERING, INC. 

 
Aaron J. Beeby, CEG #2603 
Certified Engineering Geologist 
 
Attachments: 
 
Figure 1 Site Index Map 
Figure 2 Exploration Location Map 
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MAP LEGEND MAP INFORMATION
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Transportation
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Interstate Highways
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Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  San Diego County Area, California
Survey Area Data:  Version 8, Sep 17, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 3, 2010—Jan 4,
2015

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

GrC Greenfield sandy loam, 5
to 9 percent slopes

A 1.2 22.4%

RaB Ramona sandy loam, 2
to 5 percent slopes

C 0.6 11.4%

ReE Redding cobbly loam, 9
to 30 percent slopes

D 3.6 66.2%

Totals for Area of Interest 5.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method:  Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for
the components in a map unit. For each group, percent composition is set to the
sum of the percent composition of all components participating in that group. These
groups now represent "conditions" rather than components. The attribute value
associated with the group with the highest cumulative percent composition is
returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should be
returned. The "tie-break" rule indicates whether the lower or higher group value
should be returned in the case of a percent composition tie. The result returned by
this aggregation method represents the dominant condition throughout the map unit
only when no tie has occurred.

Component Percent Cutoff:   None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
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ATTACHMENT 9 

Summary Files from the SWMM Model 

 

 



PRE_DEV 

 
  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 
  -------------------------------------------------------------- 
 
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ YES 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... NO 
    Water Quality .......... NO 
  Infiltration Method ...... GREEN_AMPT 
  Starting Date ............ AUG-09-1963 00:00:00 
  Ending Date .............. AUG-08-2008 23:00:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 01:00:00 
  Wet Time Step ............ 00:15:00 
  Dry Time Step ............ 04:00:00 
   
   
  **************************        Volume         Depth 
  Runoff Quantity Continuity     acre-feet        inches 
  **************************     ---------       ------- 
  Total Precipitation ......       215.175       595.640 
  Evaporation Loss .........         6.362        17.611 
  Infiltration Loss ........       181.368       502.058 
  Surface Runoff ...........        29.890        82.740 
  Final Surface Storage ....         0.000         0.000 
  Continuity Error (%) .....        -1.136 
   
   
  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......        29.890         9.740 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........         0.000         0.000 
  External Outflow .........        29.890         9.740 
  Internal Outflow .........         0.000         0.000 
  Storage Losses ...........         0.000         0.000 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         0.000         0.000 
  Continuity Error (%) .....         0.000 
   
   
  *************************** 
  Subcatchment Runoff Summary 
  *************************** 
   
  -----------------------------------------------------------------------------------------------
--------- 
                            Total      Total      Total      Total      Total       Total     
Peak  Runoff 
                           Precip      Runon       Evap      Infil     Runoff      Runoff   
Runoff   Coeff 
  Subcatchment                 in         in         in         in         in    10^6 gal      
CFS 
  -----------------------------------------------------------------------------------------------
--------- 



PRE_DEV 

  DMA-1A                   595.64       0.00       0.93     587.51       7.71        0.15     
0.60   0.013 
  DMA-1C                   595.64       0.00       7.00     547.69      43.14        0.34     
0.28   0.072 
  DMA-1D                   595.64       0.00      26.73     444.56     137.12        0.50     
0.14   0.230 
  DMA-2A                   595.64       0.00       0.40     591.50       4.28        0.01     
0.07   0.007 
  DMA-2D                   595.64       0.00      22.66     477.45     104.13        8.74     
3.17   0.175 
   
 
  Analysis begun on:  Fri May 06 09:08:32 2016 
  Analysis ended on:  Fri May 06 09:08:44 2016 
  Total elapsed time: 00:00:12 



POST_DEV 

 
  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 
  -------------------------------------------------------------- 
 
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ YES 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... YES 
    Ponding Allowed ........ NO 
    Water Quality .......... NO 
  Infiltration Method ...... GREEN_AMPT 
  Flow Routing Method ...... KINWAVE 
  Starting Date ............ AUG-09-1963 00:00:00 
  Ending Date .............. AUG-08-2008 23:00:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 01:00:00 
  Wet Time Step ............ 00:15:00 
  Dry Time Step ............ 04:00:00 
  Routing Time Step ........ 60.00 sec 
   
 
  WARNING 04: minimum elevation drop used for Conduit UDRAIN-2 
 
  WARNING 04: minimum elevation drop used for Conduit BYPASS-2 
   
  **************************        Volume         Depth 
  Runoff Quantity Continuity     acre-feet        inches 
  **************************     ---------       ------- 
  Total Precipitation ......       218.758       595.640 
  Evaporation Loss .........        23.918        65.125 
  Infiltration Loss ........       127.186       346.306 
  Surface Runoff ...........        69.485       189.196 
  Final Surface Storage ....         0.000         0.000 
  Continuity Error (%) .....        -0.837 
   
   
  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......        69.485        22.643 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........         0.000         0.000 
  External Outflow .........        68.825        22.428 
  Internal Outflow .........         0.000         0.000 
  Storage Losses ...........         0.657         0.214 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         0.000         0.000 
  Continuity Error (%) .....         0.004 
   
   
  ******************************** 
  Highest Flow Instability Indexes 
  ******************************** 
  All links are stable. 
   
   
  ************************* 



POST_DEV 

  Routing Time Step Summary 
  ************************* 
  Minimum Time Step           :    60.00 sec 
  Average Time Step           :    60.00 sec 
  Maximum Time Step           :    60.00 sec 
  Percent in Steady State     :     0.00 
  Average Iterations per Step :     1.00 
   
   
  *************************** 
  Subcatchment Runoff Summary 
  *************************** 
   
  -----------------------------------------------------------------------------------------------
--------- 
                            Total      Total      Total      Total      Total       Total     
Peak  Runoff 
                           Precip      Runon       Evap      Infil     Runoff      Runoff   
Runoff   Coeff 
  Subcatchment                 in         in         in         in         in    10^6 gal      
CFS 
  -----------------------------------------------------------------------------------------------
--------- 
  DMA_1A                   595.64       0.00      99.15      27.95     475.24        5.83     
0.47   0.798 
  DMA_1C                   595.64     159.97      80.36     156.57     526.33        3.16     
0.31   0.697 
  DMA_1D                   595.64       0.00      98.45      15.34     491.03        0.96     
0.08   0.824 
  DMA_4A                   595.64       0.00      57.24     254.35     290.06        1.50     
0.18   0.487 
  DMA_2D                   595.64       0.00     101.55      12.16     489.12       13.27     
1.05   0.821 
  DMA_2A                   595.64       0.00     100.80       0.00     504.35        0.26     
0.02   0.847 
  BYPASS_1D                595.64       0.00      18.82     465.44     114.17        4.21     
1.40   0.192 
  BYPASS_2D                595.64       0.00      21.56     443.52     134.21        1.76     
0.50   0.225 
  BYPASS_3D                595.64       0.00      21.46     442.71     135.52        0.10     
0.03   0.228 
  BYPASS_4D                595.64      15.09      21.03     439.65     157.00        0.75     
0.37   0.257 
  BYPASS_5D                595.64       0.00      21.36     442.02     136.72        0.33     
0.09   0.230 
  BYPASS_1C                595.64       0.00       6.10     544.63      47.16        0.03     
0.03   0.079 
  LID_1                    595.64   14529.02     785.35    9265.95    5055.79        3.65     
0.97   0.334 
  LID_2                    595.64    9905.27     764.51    1119.76    8629.75       11.79     
1.13   0.822 
  BYPASS_1A                595.64      18.16       1.09     600.52      13.69        0.07     
0.19   0.022 
  DMA_3C                   595.64       0.00      53.20     262.44     288.78        0.16     
0.02   0.485 
  BYPASS_2A                595.64       0.00       0.90     585.97      10.17        0.00     
0.01   0.017 
  LID_3                    595.64   19352.55     829.90    3847.93   15574.47        0.13     
0.02   0.781 
   
 
  *********************** 
  LID Performance Summary 
  *********************** 
 
  -----------------------------------------------------------------------------------------------
------------------- 
                                         Total      Evap     Infil   Surface    Drain      Init.     
Final     Pcnt. 
                                        Inflow      Loss      Loss   Outflow   Outflow   Storage   
Storage     Error 



POST_DEV 

  Subcatchment      LID Control             in        in        in        in        in        in        
in 
  -----------------------------------------------------------------------------------------------
------------------- 
  LID_1             LID-1             15124.66    785.37   9266.28   5055.98      0.00      0.00      
0.00      0.11 
  LID_2             LID-2             10500.91    764.53   1119.80   1863.97   6766.02      0.00      
0.00     -0.13 
  LID_3             LID-3             19948.19    829.93   3848.07   4030.08  11544.96      0.00      
0.00     -1.53 
   
  ****************** 
  Node Depth Summary 
  ****************** 
   
  --------------------------------------------------------------------- 
                                 Average  Maximum  Maximum  Time of Max 
                                   Depth    Depth      HGL   Occurrence 
  Node                 Type         Feet     Feet     Feet  days hr:min 
  --------------------------------------------------------------------- 
  POC-1                OUTFALL      0.00     0.00     0.00     0  00:00 
  DIV-2                DIVIDER      0.00     0.00     0.00     0  00:00 
  BMP_1                STORAGE      0.02     1.43     1.43  6039  20:04 
  BMP_2                STORAGE      0.01     0.98     0.98  6039  20:01 
   
   
  ******************* 
  Node Inflow Summary 
  ******************* 
   
  ------------------------------------------------------------------------------------- 
                                  Maximum  Maximum                  Lateral       Total 
                                  Lateral    Total  Time of Max      Inflow      Inflow 
                                   Inflow   Inflow   Occurrence      Volume      Volume 
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal 
  ------------------------------------------------------------------------------------- 
  POC-1                OUTFALL       2.40     4.50  6039  20:00       7.205      22.426 
  DIV-2                DIVIDER       1.13     1.13  6039  20:00      11.786      11.786 
  BMP_1                STORAGE       0.97     0.97  6039  20:00       3.650       3.650 
  BMP_2                STORAGE       0.00     1.11  6039  20:00       0.000       2.722 
   
   
  ********************** 
  Node Surcharge Summary 
  ********************** 
   
  Surcharging occurs when water rises above the top of the highest conduit. 
  --------------------------------------------------------------------- 
                                               Max. Height   Min. Depth 
                                   Hours       Above Crown    Below Rim 
  Node                 Type      Surcharged           Feet         Feet 
  --------------------------------------------------------------------- 
  DIV-2                DIVIDER    394487.02          0.000        0.000 
  BMP_1                STORAGE    394487.02          1.431        0.569 
  BMP_2                STORAGE    394487.02          0.984        0.516 
   
   
  ********************* 
  Node Flooding Summary 
  ********************* 
   
  No nodes were flooded. 
   
   
  ********************** 
  Storage Volume Summary 
  ********************** 
   
  -------------------------------------------------------------------------------------------- 
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum 
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow 



POST_DEV 

  Storage Unit          1000 ft3    Full  Loss      1000 ft3    Full    days hr:min        CFS 
  -------------------------------------------------------------------------------------------- 
  BMP_1                    0.027       1     2         2.292      67    6039  20:03       0.97 
  BMP_2                    0.021       0     5         2.738      62    6039  20:01       1.11 
   
   
  *********************** 
  Outfall Loading Summary 
  *********************** 
   
  ----------------------------------------------------------- 
                        Flow       Avg.      Max.       Total 
                        Freq.      Flow      Flow      Volume 
  Outfall Node          Pcnt.       CFS       CFS    10^6 gal 
  ----------------------------------------------------------- 
  POC-1                  7.05      0.03      4.50      22.426 
  ----------------------------------------------------------- 
  System                 7.05      0.03      4.50      22.426 
   
   
  ******************** 
  Link Flow Summary 
  ******************** 
   
  ----------------------------------------------------------------------------- 
                                 Maximum  Time of Max   Maximum    Max/    Max/ 
                                  |Flow|   Occurrence   |Veloc|    Full    Full 
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth 
  ----------------------------------------------------------------------------- 
  UDRAIN-2             DUMMY        0.02  6039  19:39 
  BYPASS-2             DUMMY        1.11  6039  20:00 
  OUTLET-1             DUMMY        0.97  6039  20:04 
  OUTLET-2             DUMMY        1.11  6039  20:01 
   
   
  ************************* 
  Conduit Surcharge Summary 
  ************************* 
   
  ---------------------------------------------------------------------------- 
                                                           Hours        Hours  
                         --------- Hours Full --------   Above Full   Capacity 
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited 
  ---------------------------------------------------------------------------- 
  UDRAIN-2                    0.01      0.01      0.01  394487.02         0.01 
  BYPASS-2                    0.01      0.01      0.01  394487.02         0.01 
   
 
  Analysis begun on:  Wed Aug 03 15:35:47 2016 
  Analysis ended on:  Wed Aug 03 15:36:17 2016 
  Total elapsed time: 00:00:30 
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ATTACHMENT 3 
Structural BMP Maintenance Information 

 
This is the cover sheet for Attachment 3. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence 

Contents  Checklist 

Attachment 3a  Structural BMP Maintenance Thresholds 
and Actions (Required) 
 

☒ Included 
 
See Structural BMP Maintenance 
Information Checklist on the back of this 
Attachment cover sheet. 
 
 

Attachment 3b  Draft Maintenance Agreement (when 
applicable) 

 Included 
☒ Not Applicable 
 

 
   



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 

Use this checklist to ensure the required information has been included in the Structural BMP 
Maintenance Information Attachment: 

 

 Preliminary Design / Planning / CEQA level submittal: 
 

Attachment 3a must identify: 
 

 Typical maintenance indicators and actions for proposed structural BMP(s) based on 
Section 7.7 of the BMP Design Manual 

 
Attachment 3b is not required for preliminary design / planning / CEQA level submittal. 

 

 Final Design level submittal: 
 

Attachment 3a must identify: 

 Specific maintenance indicators and actions for proposed structural BMP(s). This shall be 

based on Section 7.7 of the BMP Design Manual and enhanced to reflect actual proposed 

components of the structural BMP(s) 

 How to access the structural BMP(s) to inspect and perform maintenance 

 Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the 

structural BMP and compare to maintenance thresholds) 

 Manufacturer and part number for proprietary parts of structural BMP(s) when 

applicable 

 Maintenance thresholds specific to the structural BMP(s), with a location‐specific frame 

of reference (e.g., level of accumulated materials that triggers removal of the materials, 

to be identified based on viewing marks on silt posts or measured with a survey rod with 

respect to a fixed benchmark within the BMP) 

 Recommended equipment to perform maintenance 

 When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 

management 

Attachment 3b: For private entity operation and maintenance, Attachment 3b  shall  include a 
draft  maintenance  agreement  in  the  local  jurisdiction's  standard  format  (PDP  applicant  to 
contact  the  [City  Engineer]  to  obtain  the  current  maintenance  agreement  forms).



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 

 

 

   

BMP 1: Infiltration Basin
MAINTENANCE ACTIVITIES  

ROUTINE ACTION MAINTENANCE INDICATOR FIELD MEASUREMENT MEASUREMENT 
FREQUENCY MAINTENANCE ACTIVITY 

Frequency 
(# of times 
per year) 

Vegetation 
Management for 
Aesthetics (optional) 

Average vegetation height greater 
than 12‐inches, emergence of trees 
or woody vegetation, 

Visual observation and random 
measurements throughout the 
side slope area 

Annually, prior to start of wet  
season 

Cut vegetation to an average height of 6‐
inches and remove trimmings. Remove any 
trees, or woody vegetation.  

1.0 

Soil Repair  Evidence of erosion  Visual observation 
Annually, prior to start of wet 
season 

Reseed/revegetate barren spots prior to wet 
season.   

1.0 

Standing Water 
Standing water for more than 96 
hrs 

Visual observation 
Annually,  96 hours after a 
target storm (0.60 in) event   

Drain facility.   Corrective action prior to wet 
season.  Consult engineers if immediate 
solution is not evident. 

1.0 

Trash and Debris  Trash and Debris present  Visual observation 
Annually, prior to start of wet 
season 

Remove and dispose of trash and debris   1.0 

Sediment 
Management 

Sediment depth exceeds 10% of 
the facility design  

Measure depth at apparent 
maximum and minimum 
accumulation of sediment.  
Calculate average depth 

Annually, prior to start of wet 
season 

Remove and properly dispose of sediment. 
Regrade if necessary. (expected every 2 
years) 

0.5 

Underdrains  Evidence of Clogging  Visual Observation 
Annually, prior to start of wet 
season 

 Corrective action prior to wet season.  
Consult engineers if immediate solution is 
not evident. 

n/a 

General Maintenance 
Inspection  

Inlet structures, outlet structures, 
side slopes or other features 
damaged, significant erosion, 
burrows, emergence of trees or 
woody vegetation, graffiti or 
vandalism, fence damage, etc. 

Visual observation 
Annually, prior to start of wet 
season 

 Corrective action prior to wet season.  
Consult engineers if immediate solution is 
not evident. 

1.0 

Reporting     1.0 



PDP SWQMP Template Date: February 2016 
PDP SWQMP Preparation Date: May 11, 2016 

 

   

BMP 2: Biofiltration Basin with Partial Retention
MAINTENANCE ACTIVITIES  

ROUTINE ACTION MAINTENANCE INDICATOR FIELD MEASUREMENT MEASUREMENT 
FREQUENCY MAINTENANCE ACTIVITY 

Frequency 
(# of times 
per year) 

Vegetation 
Management for 
Aesthetics (optional) 

Average vegetation height greater 
than 12‐inches, emergence of trees 
or woody vegetation, 

Visual observation and random 
measurements throughout the 
side slope area 

Annually, prior to start of wet  
season 

Cut vegetation to an average height of 6‐
inches and remove trimmings. Remove any 
trees, or woody vegetation.  

1.0 

Soil Repair  Evidence of erosion  Visual observation 
Annually, prior to start of wet 
season 

Reseed/revegetate barren spots prior to wet 
season.   

1.0 

Standing Water 
Standing water for more than 96 
hrs 

Visual observation 
Annually,  96 hours after a 
target storm (0.60 in) event   

Drain facility.   Corrective action prior to wet 
season.  Consult engineers if immediate 
solution is not evident. 

1.0 

Trash and Debris  Trash and Debris present  Visual observation 
Annually, prior to start of wet 
season 

Remove and dispose of trash and debris   1.0 

Sediment 
Management 

Sediment depth exceeds 10% of 
the facility design  

Measure depth at apparent 
maximum and minimum 
accumulation of sediment.  
Calculate average depth 

Annually, prior to start of wet 
season 

Remove and properly dispose of sediment. 
Regrade if necessary. (expected every 2 
years) 

0.5 

Underdrains  Evidence of Clogging  Visual Observation 
Annually, prior to start of wet 
season 

 Corrective action prior to wet season.  
Consult engineers if immediate solution is 
not evident. 

1.0 

General Maintenance 
Inspection  

Inlet structures, outlet structures, 
side slopes or other features 
damaged, significant erosion, 
burrows, emergence of trees or 
woody vegetation, graffiti or 
vandalism, fence damage, etc. 

Visual observation 
Annually, prior to start of wet 
season 

 Corrective action prior to wet season.  
Consult engineers if immediate solution is 
not evident. 

1.0 

Reporting     1.0 
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BMP 3: Biofiltration Basin  
MAINTENANCE ACTIVITIES  

ROUTINE ACTION MAINTENANCE INDICATOR FIELD MEASUREMENT MEASUREMENT 
FREQUENCY MAINTENANCE ACTIVITY 

Frequency 
(# of times 
per year) 

Vegetation 
Management for 
Aesthetics (optional) 

Average vegetation height greater 
than 12‐inches, emergence of trees 
or woody vegetation, 

Visual observation and random 
measurements throughout the 
side slope area 

Annually, prior to start of wet  
season 

Cut vegetation to an average height of 6‐
inches and remove trimmings. Remove any 
trees, or woody vegetation.  

1.0 

Soil Repair  Evidence of erosion  Visual observation 
Annually, prior to start of wet 
season 

Reseed/revegetate barren spots prior to wet 
season.   

1.0 

Standing Water 
Standing water for more than 96 
hrs 

Visual observation 
Annually,  96 hours after a 
target storm (0.60 in) event   

Drain facility.   Corrective action prior to wet 
season.  Consult engineers if immediate 
solution is not evident. 

1.0 

Trash and Debris  Trash and Debris present  Visual observation 
Annually, prior to start of wet 
season 

Remove and dispose of trash and debris   1.0 

Sediment 
Management 

Sediment depth exceeds 10% of 
the facility design  

Measure depth at apparent 
maximum and minimum 
accumulation of sediment.  
Calculate average depth 

Annually, prior to start of wet 
season 

Remove and properly dispose of sediment. 
Regrade if necessary. (expected every 2 
years) 

0.5 

Underdrains  Evidence of Clogging  Visual Observation 
Annually, prior to start of wet 
season 

 Corrective action prior to wet season.  
Consult engineers if immediate solution is 
not evident. 

1.0 

General Maintenance 
Inspection  

Inlet structures, outlet structures, 
side slopes or other features 
damaged, significant erosion, 
burrows, emergence of trees or 
woody vegetation, graffiti or 
vandalism, fence damage, etc. 

Visual observation 
Annually, prior to start of wet 
season 

 Corrective action prior to wet season.  
Consult engineers if immediate solution is 
not evident. 

1.0 

Reporting     1.0 
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ATTACHMENT 4 
Copy of Plan Sheets Showing Permanent Storm Water BMPs 

 
This is the cover sheet for Attachment 4. 

 
Use this checklist to ensure the required information has been included on the plans: 

 
The plans must identify: 
 

 Structural BMP(s) with ID numbers matching Form I‐6 Summary of PDP Structural BMPs 

 The grading and drainage design shown on the plans must be consistent with the delineation of DMAs 

shown on the DMA exhibit 

 Details and specifications for construction of structural BMP(s) 

 Signage indicating the location and boundary of structural BMP(s) as required by the [City Engineer] 

 How to access the structural BMP(s) to inspect and perform maintenance 

 Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, or 

other features that allow the inspector to view necessary components of the structural BMP and 

compare to maintenance thresholds) 

 Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

 Maintenance thresholds specific to the structural BMP(s), with a location‐specific frame of reference 

(e.g., level of accumulated materials that triggers removal of the materials, to be identified based on 

viewing marks on silt posts or measured with a survey rod with respect to a fixed benchmark within 

the BMP) 

 Recommended equipment to perform maintenance 

 When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 

 Include landscaping plan sheets showing vegetation requirements for vegetated structural BMP(s) 

 All BMPs must be fully dimensioned on the plans 

 When proprietary BMPs are used, site‐specific cross section with outflow, inflow, and model number 

shall be provided. Photocopies of general brochures are not acceptable. 
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ATTACHMENT 5 
Response to Comments 

 

 



Response to SWQMP/HMP comments from: May 16, 2016 

Comment 1: Cover page, insert permit application number and sign/stamp. 

Response: Please see updated report. 

Comment 2: SWQMP Preparer’s Certification Page, change  to City of Santee. Application number and 

sign/stamp. 

Response: Please see updated report. 

Comment  3:  SWQMP  Project  Owner’s  Certification  Page,  change  to  City  of  Santee.  Sign  and  insert 

application number.  

Response: Please see updated report 

Comment 4: Project Vicinity Map, insert application number. 

Response: Please see updated report 

Comment 5: Form  I‐1 page 1,  should use  the Feb. 2016 edition date  for all  subsequent pages.  Insert 

application number and N/A for discussion/justification section.  

Response: Please see updated report. In regards to the comment requesting we use the  latest edition, 

we  used  the  latest  template  from  the  City. We  believe  the  City  needs  to  update  the  dates  on  the 

Template. We have done that for this report. 

Comment  6:  Form  I‐1  page  2,  Insert  N/A  for  step  2  and  3  discussion/justification  sections.  Provide 

discussion for step 5.  

Response: As there are no areas to be protected, as can be seen on the map, no discussion needs to be 

provided. Please see updated report for other issues. 

Comment 7: Form  I‐2 page 1, change manual date  to Feb. 2016 edition  for all subsequent pages and 

insert application number. Comment regarding SWPPP. 

Response: SWPP to be completed at a later time. 

Comment 8:  Form I‐2 page 2, comment regarding impervious surface percentage (218%).  

Response: No action taken, as the (B/A)*100 = 218% 

 

Comment 9: Form I‐3B page 1, “verify numbers.” Correct acreage, square feet numbers and change date 

to Feb. 2016 for all subsequent pages.  

Response: Please see updated report. 



Comment 10: Form I‐3B page 2, Existing land cover description, “What about existing ditch at west end 

of property?” Reviewer  is questioning about  the  site being previously graded but not built out  for  its 

current status on the check box. 

Response: The “previously graded but not built out” check box does not apply to this project. Although 

the current condition of the project  is graded, there  is an existing building and associated parking  lot. 

Therefore that box should not be checked. In regards to the comment regarding the existing brow ditch 

to the west of the site, please see updated report. 

Comment 11: Form  I‐3B page 3,  comment  regarding quantifying all offsite drainage, designing  flows, 

locations where offsite flows enter the project site, and underground system. Fix header for page 4 at 

the bottom of the page. 

Response: Please see updated report. 

Comment 12: Form I‐3B page 4, needs square footage of the church redevelopment and the number of 

proposed parking spaces. Reviewer questions  the  total area  for  the site being  increased  from existing 

conditions.  Reviewer  also  asks  more  clarification  on  “east  of  the  project”  description  and  the 

topography being flattened on the west side of the project.   

Response: The template does not request the square footage to be provided in this section. In fact the 

square footage is provided at the beginning of Form I‐3B. In regards to the other comments please see 

the updated report. 

Comment  13:  Form  1‐3B  page  5,  reviewer  comments  that  the  summaries  aren’t  answered  in  the 

description for the proposed site drainage patterns. Reviewer also comments, “How?  Is this shown on 

plans?” and “How  far  is this underground system? What  is  it? Open channel or pipe?” Fix header and 

date for page 6. 

Response: Please see updated report.  

Comment 14: Form I‐3B page 7, TMDLs/WQIP Highest Priority Pollutant missing? Fix date and header at 

the bottom of the page. 

Response: Please see updated report. 

Comment 15: Form I‐6 page 1, insert planning application number and correct date. Include Bruce R. for 

engineer of record. Reviewer’s comment on infiltration being infeasible. Fix header at the bottom. 

Response: Please see updated report. 

Comment 16: Form I‐6 page 2, “unlined” comment, and page 3 header at the bottom of the page.  

Response: Correct. All basins are unlined. Basin 3 is also a partial infiltration basin. 

 



Comment  17:    Form  I‐6  page  3,  construction  plan  sheet  number.  Change  City  of  Santee  to  Bruce 

Robertson, REC. Next page header at the bottom.  

Response: Please see updated report. 

Comment 18:  Form  I‐6 page 4,  construction plan  sheet number  and not on  grading plan  comments. 

Insert Bruce Robertson, REC.  

Response: Please see updated report. 

Comment 19:  Form  I‐6 page 5,  construction plan  sheet number  and not on  grading plan  comments. 

Insert Bruce Robertson, REC. 

Response: Please see updated report. 

Comment 20: SWMM Technical Memorandum page 1, addressed to Lakeside Christian Church.   

Response: Please see updated report. 

Comment 21: SWMM page 2, impervious areas.  

Response: Please see Note 1 of Table 1.  

Comment 22:  SWMM page 3, BMP 3 correction.  

Response: Please see updated report. 

Comment 23: SWMM page 4, infiltration not recommended for BMP 1. 

Response: Please see updated report. 

Comment 24: Existing Condition Site Map, Include DMA units and acreage. 

Response: Please see updated report. Print out 24” by 36”, this is the best way DMA areas can be clearly 

identified. Color was not added as it made it worse to read. 

Comment 25: Proposed Condition Site Map, limits of DMA are not clearly identified. Show acreage and 

limits.  

Response: Please see updated report. Print out 24” by 36”, this is the best way DMA areas can be clearly 

identified. Color was not added as it made it worse to read. 

Comment 26: SWMM Attachment 6, “include SWMM data in CD for plan check”.  

Response: Please see attached CD with SWMM data. 

Comment 27: SWQMP Attachment 3, (Draft maintenance agreement) “Ok. Include in final”. 

Response: This will be included in the final report. 



Comment 28: SWQMP Attachment 4,”not included, not filled out”.  

Response: Please see updated report. 
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CHAPTER 1 - EXECUTIVE SUMMARY 
 

1.1 - Introduction 
 
The Calvary Chapel Santee project site is located along Summit Ave just north of 
Princess Joann Road within the City of Santee, California. 
 
The project site drains to one (1) Point of Compliance (POC) which is located to the 
south of the project at the downstream end of a natural drainage channel.  Please 
see attached Proposed Conditions Exhibit in Chapter 7. 
 
This study analyzes existing and developed condition 100-year peak flowrates from 
the development to the individual POC from the project site. 
 
The project site lies outside any FEMA 100-year floodplain zones. Therefore, no 
Letters of Map Revision will be required.   
 
Treatment of storm water runoff from the site has been addressed in a separate 
report - the “Storm Water Quality Management Plan for Calvary Chapel” prepared by 
REC Consultants, Inc. and dated May 2016.  Hydromodification (HMP) analysis has 
been presented within the “Technical Memorandum: SWMM Modeling for Calvary 
Chapel”, prepared by REC Consultants, Inc. and dated May 2016.  
 
Per County of San Diego drainage criteria, the Modified Rational Method should be 
used to determine peak design flowrates when the contributing drainage area is less 
than 1.0 square mile.  Since the total watershed area discharging from the site is 
less than 1.0 square mile, the AES computer software was used to model the pre & 
post developed condition runoff response per the Modified Rational Method.   
 
Methodology used for the computation of design rainfall events, runoff coefficients, 
and rainfall intensity values are consistent with criteria set forth in the “County of San 
Diego Drainage Design Manual” dated 2003. A more detailed explanation of 
methodology used for this analysis is listed in Chapter 2 of this report. 
 
Developed condition peak flows were calculated using AES 2015. The 
corresponding hydrographs were generated using the RickRat Hydro program by 
Rick Engineering. Hydraulic Modified-Puls detention basin routing of the AES 2015 
rational method hydrology was performed using the Army Corps of Engineers HEC-
HMS 4.0 software. 
 
Finally, the reader must note that the methodology utilized in this report is based on 
a prior project design including an impervious area of 39,789 sf draining into BMP 2. 
Based on project refinements, the current project design contains an impervious 
area of 2,580 sf draining into BMP 2. Therefore, the results contained in this report 
provide a conservative estimate for the drainage conditions related to the project.  
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1.2 – Summary of Existing Conditions 
 
In existing conditions, the Calvary Santee project site is a vegetated hilltop-site with 
an existing church building and parking lots to the east. Type A, C and D hydrologic 
soil groups were located on the project site via the USGS web soil survey data for 
the project site (see Chapter 2).  
 
Runoff west of the site sheet flows, from West to East, through the project site where 
it enters a natural drainage channel at POC-1. The area furthest to the west will 
remain undisturbed in proposed conditions, as it is not part of the project boundary. 
However as this area currently drain to the POC-1 it has been included in the 
analysis. The remaining east part of the project drains South and then West to the 
natural channel at POC 1. The runoff then enters an existing underground system 
that ultimately discharges into San Diego River. 
 
Per County of San Diego criteria: 0.20, 0.30, 0.35 and 0.90 were the runoff 
coefficients used for soil type A, C, D and impervious areas respectively. For DMAs 
that contain multiple soil types and/or impervious area a weighted coefficient was 
calculated. The weighted C coefficient for the entire POC 1 was 0.46 (see Chapter 2 
Section 2.3 for C calculations). Per County of San Diego rainfall isopluvial maps, the 
design 100-year 6-hour rainfall depth for the project site is 3.00 inches. 
 
Table 1 below summarizes the existing condition design 100-year peak flow from the 
project site.  
 
 

TABLE 1 – Summary of Existing Condition Flows  
 

Discharge Location 
Drainage 

Area 
(Ac) 

C Coefficient 
100-Year  

Peak Flow 
(cfs) 

POC-1 4.34 0.46 8.81 
 
 
1.3 – Summary of Developed Conditions 
 
The Calvary Santee project proposes the construction of a two story church 
assembly building with the access driveways, parking lots, and landscape areas. 
 
Tributary areas draining to POC 1 will increase as a result of proposed development. 
Developed conditions runoff will be treated by three (3) multi-purpose onsite best 
management practice (BMP) detention facilities. BMP 1 is located adjacent to the 
road. BMP 2 consists of 2 basins located in the parking lot that are hydraulically 
connected to act as a single partial basin. BMP 3 is located adjacent to the south 
entrance of the project.  Note that all 3 basins serve to meet water quality, and 
hydromodification requirements for the project site. Additionally, BMPs 1 and 2 also 
serve to meet the project peak flow mitigation requirements. Due to its small size (13 
SF) it is assumed that BMP-3 does not mitigate peak flows. 
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Undeveloped areas that will remain natural in developed conditions do not need to 
be treated for water quality and therefore will bypass BMP treatment and will be 
conveyed by underground pipes directly to POC 1 where they will confluence with 
the runoff coming from the BMP basins. 
 
An assembly church building will be located within the developed portion of the 
tributary area to POC 1. Per County of San Diego criteria, runoff coefficients of 0.20, 
0.30, 0.35, 0.76, 0.78 and 0.79 were the runoff coefficients used for natural soil type 
A, C, D, and neighborhood commercial impervious areas respectively. For DMAs 
that contain multiple soil types a weighted coefficient was calculated. The weighted 
C coefficient for the entire POC 1 was 0.55 (see Chapter 2 Section 2.3 for C 
calculations). Per County of San Diego rainfall isopluvial maps, the design 100-year 
6-hour rainfall depth for the project site is 3.00 inches. 
 
Table 2 summarizes the developed condition design 100-year peak flow from the 
project site. 
 
 

TABLE 2 – Summary of Developed Condition Flows  
 

Discharge 
Location 

Drainage Area 
(Ac) 

C 
coefficient 

100-Year  
Peak Flow 

(cfs) 
POC-1 4.39 0.55 13.56 

 
 
Prior to discharging from the site, first flush runoff will be treated via the BMPs in 
accordance with standards set forth by the Regional Water Quality Control Board 
and the City of Santee BMP Design Manual (see “Storm Water Quality Management 
Plan for Calvary Chapel”). 
 
One LID infiltration basin, one LID partial retention basin and one biofiltration basin 
for a total of 3 BMPs are located within the project site and are responsible for 
handling hydromodification requirements for the project. In developed conditions, the 
basins will have a surface depth and a riser spillway structure (see dimensions in 
Tables 3 & 4). Flows will then discharge from the basins via the outlet structure or 
infiltrate through the base of the facilities to the receiving amended soil and low flow 
orifice. The riser structure will act as a spillway such that peak flows can be safely 
discharged to the receiving storm drain system.  
 
Beneath the basins’ invert lies the proposed LID biofiltration portion of the drainage 
facility.  This portion of the basin is comprised of a 3-inch layer of mulch, an 18-inch 
layer of amended soil (a highly sandy, organic rich composite with an infiltration 
capacity of at least 5 inches/hr) and a layer of gravel (BMP 1 does not have a layer 
of gravel as this is an infiltration basin).  All basins will be unlined to allow for 
infiltration into the underlying soil. 
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TABLE 3 – SUMMARY OF DEVELOPED DUAL PURPOSE BMP 
 

BMP 
Tributary 
Area (Ac) 

DIMENSIONS 

BMP 
Area(1), 
(ft2) 

Low Flow 
Orifice 
(in) 

Gravel 
Depth 
(in) 

Depth to Riser 
Invert (ft)(2) 

Weir Perimeter 
Length(3) (ft) 

Total Surface 
Depth(4) (ft) 

BMP 1  0.25  1,158  n/a  0  2.25  12  2.50 

BMP 2(5)  1.05  2,191  0.9375(6)  12  1.75  12  2.00 

BMP 3  0.02  13  0.50  9  0.17  8  0.17 

Notes:  (1): Area of amended soil = area of gravel = area of the BMP   
(2): Depth of ponding beneath riser structure’s surface spillway.
(3): Overflow length, the internal perimeter of the riser is 12 ft and 8 ft (3 ft x 3 ft and 2 ft x 2 ft respective internal dimensions)  

 

(4): Total surface depth of BMP from top crest elevation to surface invert.
(5): BMP 2 consists of the two (2) separate basins in the parking lot. These are hydraulically 

connected to act as a single BMP. Please see detail Chapter 7 – Proposed Conditions 
Hydrology Map.. 

(6): Orifice located 3 inches above the bottom of gravel for BMP 2, as this is a partial retention 
BMP.   

 
TABLE 4 – SUMMARY OF RISER DETAILS:   
 

BMP 
Low Orifices  Lower Slot  Top Riser

# 
Dia. 
 (ft) 

Elev.(1)  
(ft) 

Width (3)

(ft) 
Height 
(ft) 

Elev.(1) 
(ft) 

Length(2) 
(ft) 

Elev.(1) 
(ft) 

BMP‐1  1  0.625  0.5  4.0  0.25  1.75  12  2.25 

BMP‐2  2  0.500  0.5  6.0  0.25  1.33  12  1.75 

BMP‐3  n/a  n/a  n/a  n/a  n/a  n/a  8  0.17 
     Notes: 
 
 

  (1): Basin ground surface elevation assumed to be 0.00 ft elevation.
(2): Overflow length is the internal perimeter of the riser structure. 
(3): Slot width can be distributed among the 4 sides of the riser structure. 

 

The developed condition peak flows were calculated using the modified rational 
method. The corresponding hydrographs were generated using the RickRat Hydro 
program by Rick Engineering. These hydrographs were then routed through the 
proposed on-site detention facilities in HEC-HMS.  The HMS Modified-Puls results 
are summarized in Table 5. As stated in the beginning of Section 1.3, due to the 
small size of BMP-3 it was conservatively left out of the HEC-HMS routing as the 
peak flows will not be significantly impacted by it.  
 
 

Table 5 – SUMMARY OF DETENTION BASIN ROUTING 
Detention Basin 100-Year Peak 

Inflow (cfs) 
100-Year Peak 
Outflow (cfs) 

Peak Water Surface 
Elevation (ft)(1) 

BMP-1 5.05 3.01 3.75 

BMP-2 6.42 4.10 4.26 
(1) : Biofiltration  gravel and amended soil layer included as part of basin depth – volume reduced by voids accordingly 
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It should be noted that as a conservative design approach as these facilities are 
multiple purpose BMPs, it has been assumed that the BMPs are full up to the first 
discharge outlet on the surface. The volumes are a conservative hydraulic design 
methodology only – for water quality discussion and BMP sizing analysis, please 
refer to the site specific SWQMP. 
 
Additionally, as the detention facilities are multiple-purpose water quality BMPs, 
there is available storage provided in the biofiltration layers of the basins – namely 
the engineered fill soil layer and the underlying gravel base layer.  As HEC-HMS 
uses an elevation-storage-discharge function to model the basin volume (stage-
storage) and basin discharge (stage-discharge) relationships, the available storage 
volume provided by these aforementioned sub-layers is accounted for by reducing 
the total sub-basin volume by the corresponding void ratio for each layer (0.4 for 
gravel and 0.3 for soil respectively). 
 
Rational method hydrographs, stage-storage, stage-discharge relationships and 
HEC-HMS model output is provided in Chapter 5 of this report.  
 
1.4 – Culvert Sizing 
 
 
The central drainage channel that bifurcates the existing project site has a 277.9 
acre offsite tributary located to the north of the project site. The offsite area consists 
of general open space and low density residential areas.  
 
A natural drainage channel exists within the project site. The parking lots for the 
project will be located in the west side of the channel; therefore two crossings over 
the natural drainage channel will be required in developed conditions. Storm drain 
culverts will be located beneath these proposed crossings to transport runoff 
conveyed by the natural channel. In order to avoid flooding to the site the culvert 
must be sized appropriately such that a minimum of 1 feet of freeboard within the 
channel is maintained. 
 
The runoff of the tributary area north of the project boundary was calculated using 
AES as it is less than 1 square mile. It was assumed that the soil type was D as a 
conservative approach and a runoff coefficient was conservatively chosen as 0.35 
for pervious areas. As some houses exist within the tributary area a weighted 
average was used for these DMAs that contain houses or any other hardscape 
assuming a conservative 10% impervious area. This area was then confluence in 
AES with the pre developed peak flow as this is a conservative approach. 
 
Table 6 summarizes the developed condition design 100-year peak flow from the 
project site. 
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TABLE 6 – Summary of Tributary Area to Culvert Crossing  
 

Discharge 
Location 

Drainage Area 
(Ac) 

100-Year  
Peak Flow 

(cfs) 
POC-1 277.9 267 

 
 
The peak runoff was then input into a San Diego State University (SDSU) hydraulic 
online culvert calculator developed by Dr. Ponce and a culvert size was chosen to 
safely convey the runoff while allowing a 1 feet of freeboard to be maintained on the 
channel. The results showed that a 4 feet diameter concrete pipe will convey the 
flow safely while allowing the freeboard of 1 foot to be maintained.  
 
The results obtained by the SDSU hydraulic calculator were checked against the 
culvert sizing tool used by the Federal Highway Administration (FHWA HY-8). The 
results acquired by the HY-8 culvert sizing tool confirmed the results obtained by the 
SDSU calculator, that a 4 feet concreted diameter pipe will safely transport the runoff 
through the two crossings while maintaining 1 feet of freeboard. 
 
1.5 - Summary of Results 
 
Table 7 summarizes developed and existing condition drainage areas and resultant 
100-year peak flow rates at the POC discharge location from the Calvary Chapel 
Santee Site. Per County of San Diego rainfall isopluvial maps, the design 100-year  
6-hour rainfall depth for the site area is 3.00 inches. 

 
TABLE 7 – SUMMARY OF PEAK FLOWS 

Discharge 
Location 

Area (ac)  100 Year Peak Flow (cfs) 

Existing  Developed Difference Existing  Developed  Difference

POC‐1  4.34  4.40  0.06  8.81  8.66  ‐0.15 
 
As shown in Table 7 above, the proposed Calvary Chapel Santee project site will 
result in a net decrease of peak flow discharged from the project site by 
approximately 0.07 cfs.   
 
All developed runoff will receive water quality treatment in accordance with the site 
specific SWQMP. Additionally, the POC is HMP compliant as analyzed in the 
Hydromodification Technical Memo. 
 
Final design details will be provided at the final engineering phase of the 
development. 
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3.1 THE RATIONAL METHOD 
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The Rational Method (RM) is a mathematical formula used to determine the maximum 

runoff rate from a given rainfall. It has particular application in urban storm drainage, where 

it is used to estimate peak runoff rates from small urban and rural watersheds for the design 

of storm drains and small drainage structures. The RM is recommended for analyzing the 

runoff response from drainage areas up to approximately 1 square mile in size. It should not 

be used in instances where there is a junction of independent drainage systems or for 

drainage areas greater than approximately 1 square mile in size. In these instances, the 

Modified Rational Method (MRM) should be used for junctions of independent drainage 

systems in watersheds up to approximately 1 square mile in size (see Section 3.4); or the 

NRCS Hydrologic Method should be used for watersheds greater than approximately 1 

square mile in size (see Section 4). 

The RM can be applied using any design storm frequency (e.g., 100-year, 50-year, 10-year, 

etc.). The local agency determines the design storm frequency that must be used based on 

the type of project and specific local requirements. A discussion of design storm frequency 

is provided in Section 2.3 of this manual. A procedure has been developed that converts the 

6-hour and 24-hour precipitation isopluvial map data to an Intensity-Duration curve that can 

be used for the rainfall intensity in the RM formula as shown in Figure 3-1. The RM is 

applicable to a 6-hour storm duration because the procedure uses Intensity-Duration Design 

Charts that are based on a 6-hour storm duration. 

3.1.1 Rational Method Formula 

The RM formula estimates the peak rate of runoff at any location in a watershed as a function 

of the drainage area (A), runoff coefficient (C), and rainfall intensity (I) for a duration equal 

to the time of concentration (T 0), which is the time required for water to 

3-1 
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• The storm frequency of peak discharges is the same as that of I for the given T0 • 
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• The fraction of rainfall that becomes runoff (or the runoff coefficient, C) is independent 

of I or precipitation zone number (PZN) condition (PZN Condition is discussed in 

Section 4.1.2.4). 

• The peak rate of runoff is the only information produced by using the RM. 

3.1.2 Runoff Coefficient 

Table 3-llists the estimated runoff coefficients for urban areas. The concepts related to the 

runoff coefficient were evaluated in a report entitled Evaluation, Rational Method "C" 

Values (Hill, 2002) that was reviewed by the Hydrology Manual Committee. The Report is 

available at San Diego County Department of Public Works, Flood Control Section and on 

the San Diego County Department of Public Works web page. 

The runoff coefficients are based on land use and soil type. Soil type can be determined from 

the soil type map provided in Appendix A. An appropriate runoff coefficient (C) for each 

type of land use in the subarea should be selected from this table and multiplied by the 

percentage of the total area (A) included in that class. The sum of the products for all land 

uses is the weighted runoff coefficient (~[CA ]). Good engineering judgment should be used 

when applying the values presented in Table 3-1, as adjustments to these values may be 

appropriate based on site-specific characteristics. In any event, the impervious percentage 

(%Impervious) as given in the table, for any area, shall govern the selected value for C. The 

runoff coefficient can also be calculated for an area based on soil type and impervious 

percentage using the following formula: 

3-4 
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Where: Cp = Pervious Coefficient Runoff Value for the soil type (shown in 

Table 3-1 as Undisturbed Natural Terrain/Permanent Open Space, 

0% Impervious). Soil type can be determined from the soil type map 

provided in Appendix A. 

The values in Table 3-1 are typical for most urban areas. However, if the basin contains rural 

or agricultural land use, parks, golf courses, or other types of nonurban land use that are 

expected to be permanent, the appropriate value should be selected based upon the soil and 

cover and approved by the local agency. 

3-5 





PRE DEVELOPED AREAS  

Area Area (sf) Area (ac) C %Impervious Area (sf) Area (ac) % A Soil Cp Area (sf) Area (ac) % C Soil Cp Area (sf) Area (ac) % D Soil Cp Total Area (ac) Weighted C

Node 1‐2 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 1667 0.04 1.00 0.35 0.038 0.35

Node 2‐3 374 0.01 0.90 0.01 0 0.00 0.00 0.20 0 0.00 0.00 0.30 29647 0.68 0.99 0.35 0.689 0.36

Node 3‐100 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 36070 0.83 1.00 0.35 0.828 0.35

Node 4‐5 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 2345 0.05 1.00 0.35 0.054 0.35

Node 5‐100 511 0.01 0.90 0.02 0 0.00 0.00 0.20 0 0.00 0.00 0.30 22179 0.51 0.98 0.35 0.521 0.36

Node 6‐7 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 7843 0.18 1.00 0.35 0.180 0.35

Node 7‐100 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 17780 0.41 1.00 0.35 0.408 0.35

Node 10‐100 0 0.00 0.90 0.00 4301 0.10 0.21 0.20 0 0.00 0.00 0.30 16359 0.38 0.79 0.35 0.474 0.32

Node 8‐9 0 0.00 0.90 0.00 5299 0.12 1.00 0.76 0 0.00 0.00 0.78 0 0.00 0.00 0.79 0.122 0.76

Node 9‐100 0 0.00 0.90 0.00 5894 0.14 0.13 0.76 12522 0.29 0.28 0.78 26255 0.60 0.59 0.79 1.026 0.78

Total 0.020 0.005 0.356 0.287 3.676 4.340 0.463

POST DEVELOPED AREAS  

Area Area (sf) Area (ac) C %Impervious Area (sf) Area (ac) % A Soil Cp Area (sf) Area (ac) % C Soil Cp Area (sf) Area (ac) % D Soil Cp Total Area (ac) Weighted C

Node 1‐2 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 1667 0.04 1.00 0.35 0.038 0.35

Node 2‐3 715 0.02 0.90 0.02 658 0.02 0.02 0.20 0 0.00 0.00 0.30 34898 0.80 0.96 0.35 0.833 0.36

Node 3‐100 0 0.00 0.90 0.00 9040 0.21 0.56 0.20 0 0.00 0.00 0.30 7160 0.16 0.44 0.35 0.372 0.27

Node 4‐5 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 2345 0.05 1.00 0.35 0.054 0.35

Node 5‐6 715 0.02 0.90 0.02 0 0.00 0.00 0.20 0 0.00 0.00 0.30 42565 0.98 0.98 0.35 0.994 0.36

Node 6‐100 0 0.00 0.90 0.00 0 0.00 0.00 0.20 0 0.00 0.00 0.30 386 0.01 1.00 0.35 0.009 0.35

Node 19‐100 0 0.00 0.90 0.00 0 0.00 0.00 0.20 1128 0.03 0.72 0.30 442 0.01 0.28 0.35 0.036 0.31

Node 7‐8 0 0.00 0.90 0.00 0 0.00 0.00 0.76 0 0.00 0.00 0.78 2777 0.06 1.00 0.79 0.064 0.79

Node 8‐9 0 0.00 0.90 0.00 822 0.02 0.02 0.76 0 0.00 0.00 0.78 42909 0.99 0.98 0.79 1.004 0.79

Node 10‐11 0 0.00 0.90 0.00 825 0.02 1.00 0.76 0 0.00 0.00 0.78 0 0.00 0.00 0.79 0.019 0.76

Node 11‐12 0 0.00 0.90 0.00 7459 0.17 1.00 0.76 0 0.00 0.00 0.78 0 0.00 0.00 0.79 0.171 0.76

Node 14‐15 0 0.00 0.90 0.00 0 0.00 0.00 0.76 0 0.00 0.00 0.78 1099 0.03 1.00 0.79 0.025 0.79

Node 15‐13 0 0.00 0.90 0.00 19676 0.45 0.60 0.76 10807 0.25 0.33 0.78 2044 0.05 0.06 0.79 0.747 0.77

Node 17‐18 0 0.00 0.90 0.00 0 0.00 0.00 0.76 854 0.02 1.00 0.78 0 0.00 0.00 0.79 0.020 0.78

Total 0.03 0.007 0.88 0.29 3.17 4.385 0.547
Note: Formula used in Weighted C is per San Diego County Hydrology Manual (2003): C = 0.90*(%Impervious) + Cp*(1‐%Impervious)

Impervious  Pervious Type A HSG Pervious Type C HSG Pervious Type D HSG

Note: Formula used in Weighted C is per San Diego County Hydrology Manual (2003): C = 0.90*(%Impervious) + Cp*(1‐%Impervious)

Impervious  Pervious Type A HSG Pervious Type C HSG Pervious Type D HSG
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Duration Curve 
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Intensity-Duration Design Chart - Template 

Directions for Application: 

(1) From precipitation maps determine 6 hr and 24 hr amounts 
for the selected frequency. These maps are included in the 
County Hydrology Manual (1 0, 50, and 100 yr maps included 
in the Design and Procedure Manual). 

(2) Adjust 6 hr precipitation (if necessary) so that it is within 

the range of 45% to 65% of the 24 hr precipitation (not 
applicaple to Desert). 

(3) Plot 6 hr precipitation on the right side of the chart. 

(4) Draw a line through the point parallel to the plotted lines. 

(5) This line is the intensity-duration curve for the location 
being analyzed . 

Application Form: 

(a) Selected frequency ___ year 
p 

(b) P6 = __ in., p24 = -- ·p 6 = __ %(2) 
24 

(c) Adjusted P6<2> = __ in. 

(d) tx = __ min. 

(e) I= __ in./hr. 

Note: This chart replaces the Intensity-Duration-Frequency 
curves used since 1965. 

P6 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 
'Duration I I I I I I I I I I I 

5 2.63 3.95 5.27 6.59 7.90 9.22 10.54 11.86 13.17 14.49 15.81 
7 2.12 3.18 4.24 5.30 6.36 7.42 8.48 9.54 10.60 11.66 12.72 

10 1.68 2.53 3.37 4.21 5.05 5.90 6.74 7.58 8.42 9.27 10.11 
15 1.30 1.95 2.59 3.24 3.89 4.54 5.19 5.84 6.49 7.13 7.78 
20 1.0~- 1.62 2.15 2.69 3.23 3.77 4.31 4.85 5.39 5.93 6.46 - 25 0.93 1.40 1.87 2.33 2.80 3.27 3.73 4.20 4.67 5.13 5.60 
30 0.83 1.24 1.66 2.07 2.49 2.90 3.32 3.73 4.15 4.56 4.98 
40 0.69 1.03 1.38 1.72 207 2.41 2.7~- 3.10 3.45 3.79 4.13 
50 0.60 0.90 1.1 9 1.49 1.79 2.09 2.39 2.69 2.98 3.28 3.58 
60 0.53 0.80 ~ 1.33 11 59 1.86 2.12 2.39 2.65 ~ 3.18 
90 0.41 0.61 0.82 102 123 1.43 1.63 1.84 2.04 2.25 2.45 

120 0.34 0.51 0.68 0.85 11.02 1.19 f-1-.36 1.53 1.70 1.87 2.04 
~ 'o:29 0.44 0.59 0.73 0.88 1.03 1.18 1.32 1.47 1.62 1.76 

180 0.26 0.39 0.52 0.65 0.78 0.91 1.04 1.18 1.31 1.44 1.57 
240 0.22 0.33 0.43 0.54 0.65 0.76 0.87 0.98 1.08 1.19 1.30 
300 0.19 0.28 0.38 0.47 0.56 0.66 0.75 0.85 0.94 1.03 1.13 
360 0.17 0.25 0.33 0.42 0.50 0.58 0.67 0.75 0.84 I 0.92 1.00 

FIGURE 

~ 
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This section describes the development of the necessary data to perform RM calculations. 

Section 3.3 describes the RM calculation process. Input data for calculating peak flows and 

T0 's with the RM should be developed as follows: 

1. On a topographic base map, outline the overall drainage area boundary, showing 

adjacent drains, existing and proposed drains, and overland flow paths. 

2. Verify the accuracy of the drainage map in the field. 

3. Divide the drainage area into subareas by locating significant points of interest. These 

divisions should be based on topography, soil type, and land use. Ensure that an 

appropriate first subarea is delineated. For natural areas, the first subarea flow path 

length should be less than or equal to 4,000 feet plus the overland flow length (Table 

3-2). For developed areas, the initial subarea flow path length should be consistent 

with Table 3-2. The topography and slope within the initial subarea should be 

generally uniform. 

4. Working from upstream to downstream, assign a number representing each subarea in 

the drainage system to each point of interest. Figure 3-8 provides gnidelines for node 

numbers for geographic information system (GIS)-based studies. 

5. Measure each subarea in the drainage area to determine its size in acres (A). 

6. Determine the length and effective slope of the flow path in each subarea. 

7. Identify the soil type for each subarea. 
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8. Determine the runoff coefficient (C) for each subarea based on Table 3-1. If the 

subarea contains more than one type of development classification, use a proportionate 

average for C. In determining C for the subarea, use future land use taken from the 

applicable community plan, Multiple Species Conservation Plan, National Forest land 

use plan, etc. 

9. Calculate theCA value for the subarea. 

10. Calculate the ~(CA) value(s) for the subareas upstream of the point(s) of interest. 

11. Determine P6 and P24 for the study using the isopluvial maps provided in Appendix B. 

If necessary, adjust the value for P6 to be within 45% to 65% of the value for P24. 

See Section 3.3 for a description of the RM calculation process. 

3.3 PERFORMING RATIONAL METHOD CALCULATIONS 

This section describes the RM calculation process. Using the input data, calculation of peak 

flows and To's should be performed as follows: 

1. Determine Ti for the first subarea. Use Table 3-2 or Figure 3-3 as discussed in Section 

3.1.4. If the watershed is natural, the travel time to the downstream end of the first 

subarea can be added to Tito obtain the Tc. Refer to paragraph 3.1.4.2 (a). 

2. Determine I for the subarea using Figure 3-1. If Ti was less than 5 minutes, use the 5 

minute time to determine intensity for calculating the flow. 

3. Calculate the peak discharge flow rate for the subarea, where Qp = ~(CA) I. 

In case that the downstream flow rate is less than the upstream flow rate, due to the 

long travel time that is not offset by the additional subarea runoff, use the upstream 

peak flow for design purposes until downstream flows increase again. 
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Note: The MRM should be used to calculate the peak discharge when there is a junction 

from independent subareas into the drainage system. 

3.4 MODIFIED RATIONAL METHOD (FOR JUNCTION ANALYSIS) 

The purpose of this section is to describe the steps necessary to develop a hydrology report 

for a small watershed using the MRM. It is necessary to use the MRM if the watershed 

contains junctions of independent drainage systems. The process is based on the design 

manuals of the City/County of San Diego. The general process description for using this 

method, including an example of the application of this method, is described below. 

The engineer should ouly use the MRM for drainage areas up to approximately 1 square mile 

in size. If the watershed will significantly exceed 1 square mile then the NRCS method 

described in Section 4 should be used. The engineer may choose to use either the RM or the 

MRM for calculations for up to an approximately 1-square-mile area and then transition the 

study to the NRCS method for additional downstream areas that exceed approximately 1 

square mile. The transition process is described in Section 4. 

3.4.1 Modified Rational Method General Process Description 

The general process for the MRM differs from the RM only when a junction of independent 

drainage systems is reached. The peak Q, Tc, and I for each of the independent drainage 

systems at the point of the junction are calculated by the RM. The independent drainage 

systems are then combined using the MRM procedure described below. The peak Q, Tc, and 

I for each of the independent drainage systems at the point of the junction must be calculated 

prior to using the MRM procedure to combine the independent drainage systems, as these 
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values will be used for the MRM calculations. After the independent drainage systems have 

been combined, RM calculations are continued to the next point of interest. 

3.4.2 Procedure for Combining Independent Drainage Systems at a Junction 

Calculate the peak Q, T0 , and I for each of the independent drainage systems at the point of 

the junction. These values will be used for the MRM calculations. 

At the junction of two or more independent drainage systems, the respective peak flows are 

combined to obtain the maximum flow out of the junction at T0 • Based on the approximation 

that total runoff increases directly in proportion to time, a general equation may be written to 

determine the maximum Q and its corresponding Tc using the peak Q, Tc, and I for each of 

the independent drainage systems at the point immediately before the junction. The general 

equation requires that contributing Q' s be numbered in order of increasing T c· 

Let Q~, T1, and I1 correspond to the tributary area with the shortest T0 • Likewise, let Q2, T2, 

and h correspond to the tributary area with the next longer T0 ; Q3, T 3, and I3 correspond to 

the tributary area with the next longer T0 ; and so on. When only two independent drainage 

systems are combined, leave Q3, T3, and I3 out of the equation. Combine the independent 

drainage systems using the junction equation below: 
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Calculate Qn, QTI, and Qn. Select the largest Q and use the Tc associated with that Q for 

further calculations (see the three Notes for options). If the largest calculated Q's are equal 

(e.g., Qn = QTI > Qn), use the shorter of the Tc's associated with that Q. 

This equation may be expanded for a junction of more than three independent drainage 

systems using the same concept. The concept is that when Q from a selected subarea (e.g., 

Qz) is combined with Q from another subarea with a shorter Tc (e.g., Q1), the Q from the 

subarea with the shorter Tc is reduced by the ratio of the l's {Iz/11); and when Q from a 

selected subarea (e.g., Qz) is combined with Q from another subarea with a longer Tc (e.g., 

Q3), the Q from the subarea with the longer Tc is reduced by the ratio of the Tc's {T:z/T3). 

Note #1: At a junction of two independent drainage systems that have the same Tc, the 

tributary flows may be added to obtain the Qp. 

This can be verified by using the junction equation above. Let Q3, T 3, and l3 = 0. When T 1 

and Tz are the same, l1 and lz are also the same, and T1ff2 and lz/11 = 1. TdTz and lz/11 are 

cancelled from the equations. At this point, Qn = QTI = Q1 + Qz. 

Note #2: In the upstream part of a watershed, a conservative computation is acceptable. 

When the times of concentration {Tc's) are relatively close in magnitude (within 10%), use 

the shorter Tc for the intensity and the equation Q = ~(CA)I. 

Note #3: . An optional method of determining the Tc is to use the equation 

Tc = [{L (CA)7.44 P6)/Q]J.ss 

This equation is from Q = L(CA)I = L(CA)(7.44 P~c·645 
) and solving for T0 • The 

advantage in this option is that the T c is consistent with the peak flow Q, and avoids 

inappropriate fluctuation in downstream flows in some cases. 

3-25 



Calvary Chapel Santee 
May 6, 2016 

 
 
 

CHAPTER 3 
 

100-Year Hydrologic Analysis 
for 

Existing Condition



 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2015 Advanced Engineering Software (aes) 
              Ver. 22.0 Release Date: 07/01/2015  License ID 1643 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * Calvary Chapel                                                           * 
 * Q100 - Existing Conditions                                               * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: CALVARY.DAT                                        
   TIME/DATE OF STUDY: 11:05 05/02/2016 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   18.0     13.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    601.00 
   DOWNSTREAM ELEVATION(FEET) =    579.00 
   ELEVATION DIFFERENCE(FEET) =     22.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.833 
   SUBAREA RUNOFF(CFS) =      0.24 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.24 
 
 +--------------------------------------------------------------------------+ 
 | C coefficient calculated using a weighted average.                       | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 



 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    579.00  DOWNSTREAM(FEET) =    526.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   430.00   CHANNEL SLOPE =  0.1233 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.214 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.74 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.03 
   AVERAGE FLOW DEPTH(FEET) =   0.02   TRAVEL TIME(MIN.) =   6.99 
   Tc(MIN.) =   13.26 
   SUBAREA AREA(ACRES) =     0.63       SUBAREA RUNOFF(CFS) =    0.95 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.359 
   TOTAL AREA(ACRES) =        0.7         PEAK FLOW RATE(CFS) =       1.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.02   FLOW VELOCITY(FEET/SEC.) =   1.37 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     530.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE     10.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    526.00  DOWNSTREAM(FEET) =    512.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   221.00   CHANNEL SLOPE =  0.0633 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.667 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.63 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.15 
   AVERAGE FLOW DEPTH(FEET) =   0.04   TRAVEL TIME(MIN.) =   3.19 
   Tc(MIN.) =   16.45 
   SUBAREA AREA(ACRES) =     0.83       SUBAREA RUNOFF(CFS) =    1.06 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.354 
   TOTAL AREA(ACRES) =        1.6         PEAK FLOW RATE(CFS) =       2.02 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   1.23 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =     751.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.45 
   RAINFALL INTENSITY(INCH/HR) =   3.67 
   TOTAL STREAM AREA(ACRES) =     1.56 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.02 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    571.00 
   DOWNSTREAM ELEVATION(FEET) =    552.00 
   ELEVATION DIFFERENCE(FEET) =     19.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.833 
   SUBAREA RUNOFF(CFS) =      0.24 
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.24 
 
 +--------------------------------------------------------------------------+ 
 | C coefficient calculated using a weighted average.                       | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE     10.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    552.00  DOWNSTREAM(FEET) =    512.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   446.00   CHANNEL SLOPE =  0.0897 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.842 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.60 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.82 
   AVERAGE FLOW DEPTH(FEET) =   0.02   TRAVEL TIME(MIN.) =   9.03 
   Tc(MIN.) =   15.30 
   SUBAREA AREA(ACRES) =     0.48       SUBAREA RUNOFF(CFS) =    0.66 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.358 
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       0.80 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.02   FLOW VELOCITY(FEET/SEC.) =   1.00 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE     10.00 =     546.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.30 
   RAINFALL INTENSITY(INCH/HR) =   3.84 
   TOTAL STREAM AREA(ACRES) =     0.58 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.80 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    539.00 
   DOWNSTREAM ELEVATION(FEET) =    526.00 
   ELEVATION DIFFERENCE(FEET) =     13.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.833 
   SUBAREA RUNOFF(CFS) =      0.43 
   TOTAL AREA(ACRES) =      0.18   TOTAL RUNOFF(CFS) =      0.43 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     10.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    526.00  DOWNSTREAM(FEET) =    512.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   231.00   CHANNEL SLOPE =  0.0606 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.656 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.78 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.76 
   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   5.09 
   Tc(MIN.) =   11.36 
   SUBAREA AREA(ACRES) =     0.41       SUBAREA RUNOFF(CFS) =    0.67 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       0.96 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.03   FLOW VELOCITY(FEET/SEC.) =   0.93 
   LONGEST FLOWPATH FROM NODE      6.00 TO NODE     10.00 =     331.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 
   TIME OF CONCENTRATION(MIN.) =   11.36 
   RAINFALL INTENSITY(INCH/HR) =   4.66 
   TOTAL STREAM AREA(ACRES) =     0.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.96 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        2.02    16.45        3.667          1.56 
       2        0.80    15.30        3.842          0.58 
       3        0.96    11.36        4.656          0.59 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  3 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        2.95    11.36       4.656 
       2        3.47    15.30       3.842 
       3        3.54    16.45       3.667 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       3.54   Tc(MIN.) =   16.45 
   TOTAL AREA(ACRES) =        2.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =     751.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | C coefficient calculated using a weighted average.                       | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE    100.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 



 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    512.00  DOWNSTREAM(FEET) =    507.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   102.00   CHANNEL SLOPE =  0.0490 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.511 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3200 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.80 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.48 
   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   1.15 
   Tc(MIN.) =   17.60 
   SUBAREA AREA(ACRES) =     0.47       SUBAREA RUNOFF(CFS) =    0.53 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.349 
   TOTAL AREA(ACRES) =        3.2         PEAK FLOW RATE(CFS) =       3.92 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =   1.52 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE    100.00 =     853.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.60 
   RAINFALL INTENSITY(INCH/HR) =   3.51 
   TOTAL STREAM AREA(ACRES) =     3.19 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.92 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7600 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    529.00 
   DOWNSTREAM ELEVATION(FEET) =    523.00 
   ELEVATION DIFFERENCE(FEET) =      6.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.300 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =    96.00 
            (Reference: Table 3-1B of Hydrology Manual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.72 
   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.72 
 
 +--------------------------------------------------------------------------+ 
 | C coefficient calculated using a weighted average.                       | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE    100.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    523.00  DOWNSTREAM(FEET) =    507.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   270.00   CHANNEL SLOPE =  0.0593 
   CHANNEL BASE(FEET) =   15.00   "Z" FACTOR =  10.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =  10.00 



    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7800 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.90 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.78 
   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =   1.19 
   Tc(MIN.) =    4.49 
   SUBAREA AREA(ACRES) =     1.03       SUBAREA RUNOFF(CFS) =    6.35 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.778 
   TOTAL AREA(ACRES) =        1.1         PEAK FLOW RATE(CFS) =       7.07 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   4.70 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE    100.00 =     370.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    4.49 
   RAINFALL INTENSITY(INCH/HR) =   7.90 
   TOTAL STREAM AREA(ACRES) =     1.15 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.07 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        3.92    17.60        3.511          3.19 
       2        7.07     4.49        7.904          1.15 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        8.81     4.49       7.904 
       2        7.06    17.60       3.511 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       8.81   Tc(MIN.) =    4.49 
   TOTAL AREA(ACRES) =        4.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE    100.00 =     853.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        4.3  TC(MIN.) =      4.49 
   PEAK FLOW RATE(CFS)   =       8.81 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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  ************************** DESCRIPTION OF STUDY ************************** 
 * Proposed Conditions Hydrology - Detained                                 * 
 * 100 Year Storm                                                           * 
 * Calvary Santee                                                           * 
  ************************************************************************** 
 
   FILE NAME: 1015.DAT                                           
   TIME/DATE OF STUDY: 15:53 08/03/2016 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    599.00 
   DOWNSTREAM ELEVATION(FEET) =    579.00 
   ELEVATION DIFFERENCE(FEET) =     20.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.833 
   SUBAREA RUNOFF(CFS) =      0.11 
   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.11 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 



 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    579.00  DOWNSTREAM(FEET) =    515.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   600.00   CHANNEL SLOPE =  0.1067 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.546 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.81 
   AVERAGE FLOW DEPTH(FEET) =   0.04   TRAVEL TIME(MIN.) =   5.52 
   Tc(MIN.) =   11.79 
   SUBAREA AREA(ACRES) =     0.83       SUBAREA RUNOFF(CFS) =    1.36 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.359 
   TOTAL AREA(ACRES) =        0.9         PEAK FLOW RATE(CFS) =       1.43 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =   2.17 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     700.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE    100.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    515.00  DOWNSTREAM(FEET) =    507.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   200.00   CHANNEL SLOPE =  0.0400 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.105 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .2700 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.63 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.65 
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   2.02 
   Tc(MIN.) =   13.81 
   SUBAREA AREA(ACRES) =     0.37       SUBAREA RUNOFF(CFS) =    0.41 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.333 
   TOTAL AREA(ACRES) =        1.2         PEAK FLOW RATE(CFS) =       1.70 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   1.72 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE    100.00 =     900.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.81 
   RAINFALL INTENSITY(INCH/HR) =   4.11 
   TOTAL STREAM AREA(ACRES) =     1.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.70 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    571.00 
   DOWNSTREAM ELEVATION(FEET) =    552.00 
   ELEVATION DIFFERENCE(FEET) =     19.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267 



   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.833 
   SUBAREA RUNOFF(CFS) =      0.12 
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    552.00  DOWNSTREAM(FEET) =    513.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   500.00   CHANNEL SLOPE =  0.0780 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.726 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.00 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.72 
   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   4.83 
   Tc(MIN.) =   11.10 
   SUBAREA AREA(ACRES) =     1.00       SUBAREA RUNOFF(CFS) =    1.70 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.360 
   TOTAL AREA(ACRES) =        1.0         PEAK FLOW RATE(CFS) =       1.78 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.08   FLOW VELOCITY(FEET/SEC.) =   2.17 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =     600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE    100.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    513.00  DOWNSTREAM(FEET) =    507.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    30.00   CHANNEL SLOPE =  0.2000 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.680 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.99 
   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   0.17 
   Tc(MIN.) =   11.27 
   SUBAREA AREA(ACRES) =     0.01       SUBAREA RUNOFF(CFS) =    0.02 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.359 
   TOTAL AREA(ACRES) =        1.1         PEAK FLOW RATE(CFS) =       1.78 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =   2.98 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE    100.00 =     630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   11.27 
   RAINFALL INTENSITY(INCH/HR) =   4.68 
   TOTAL STREAM AREA(ACRES) =     1.06 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 



   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 
   S.C.S. CURVE NUMBER (AMC II) =  94 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00 
   UPSTREAM ELEVATION(FEET) =    522.00 
   DOWNSTREAM ELEVATION(FEET) =    521.60 
   ELEVATION DIFFERENCE(FEET) =      0.40 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.250 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.37 
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.37 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    521.60  DOWNSTREAM(FEET) =    519.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   109.00   CHANNEL SLOPE =  0.0239 
   CHANNEL BASE(FEET) =   15.00   "Z" FACTOR =  10.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 
   S.C.S. CURVE NUMBER (AMC II) =  94 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.47 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.77 
   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   0.66 
   Tc(MIN.) =    4.91 
   SUBAREA AREA(ACRES) =     0.99       SUBAREA RUNOFF(CFS) =    6.18 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.790 
   TOTAL AREA(ACRES) =        1.0         PEAK FLOW RATE(CFS) =       6.56 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   3.46 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =     159.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | Results from HEC-HMS Routing input.                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =   7.00   RAIN INTENSITY(INCH/HOUR) =  6.36 
   TOTAL AREA(ACRES) =     1.10   TOTAL RUNOFF(CFS) =      4.10 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE    100.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   519.00  DOWNSTREAM(FEET) =   508.00 
   FLOW LENGTH(FEET) =   145.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.36 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.10 
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    7.21 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE    100.00 =     304.00 FEET. 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 
   TIME OF CONCENTRATION(MIN.) =    7.21 
   RAINFALL INTENSITY(INCH/HR) =   6.24 
   TOTAL STREAM AREA(ACRES) =     1.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.10 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        1.70    13.81        4.105          1.24 
       2        1.78    11.27        4.680          1.06 
       3        4.10     7.21        6.241          1.10 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  3 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        6.13     7.21       6.241 
       2        6.24    11.27       4.680 
       3        5.96    13.81       4.105 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       6.24   Tc(MIN.) =   11.27 
   TOTAL AREA(ACRES) =        3.4 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE    100.00 =     900.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7600 
   S.C.S. CURVE NUMBER (AMC II) =  86 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00 
   UPSTREAM ELEVATION(FEET) =    524.00 
   DOWNSTREAM ELEVATION(FEET) =    523.00 
   ELEVATION DIFFERENCE(FEET) =      1.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.998 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.12 
   TOTAL AREA(ACRES) =      0.02   TOTAL RUNOFF(CFS) =      0.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    523.00  DOWNSTREAM(FEET) =    521.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   161.00   CHANNEL SLOPE =  0.0124 
   CHANNEL BASE(FEET) =   15.00   "Z" FACTOR =  10.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.706 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7600 
   S.C.S. CURVE NUMBER (AMC II) =  86 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.56 



   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.09 
   AVERAGE FLOW DEPTH(FEET) =   0.03   TRAVEL TIME(MIN.) =   2.45 
   Tc(MIN.) =    6.45 
   SUBAREA AREA(ACRES) =     0.17       SUBAREA RUNOFF(CFS) =    0.87 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.760 
   TOTAL AREA(ACRES) =        0.2         PEAK FLOW RATE(CFS) =       0.97 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.04   FLOW VELOCITY(FEET/SEC.) =   1.46 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =     221.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   521.00  DOWNSTREAM(FEET) =   518.50 
   FLOW LENGTH(FEET) =   121.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.71 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.97 
   PIPE TRAVEL TIME(MIN.) =   0.43    Tc(MIN.) =    6.88 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     13.00 =     342.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     13.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.88 
   RAINFALL INTENSITY(INCH/HR) =   6.43 
   TOTAL STREAM AREA(ACRES) =     0.19 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.97 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7900 
   S.C.S. CURVE NUMBER (AMC II) =  94 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    60.00 
   UPSTREAM ELEVATION(FEET) =    522.00 
   DOWNSTREAM ELEVATION(FEET) =    521.00 
   ELEVATION DIFFERENCE(FEET) =      1.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.646 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.19 
   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.19 
 
 +--------------------------------------------------------------------------+ 
 | C-Coefficient calculated using weighted average.                         | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     13.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    521.00  DOWNSTREAM(FEET) =    518.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   169.00   CHANNEL SLOPE =  0.0178 
   CHANNEL BASE(FEET) =   15.00   "Z" FACTOR =  10.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =  10.00 



    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7700 
   S.C.S. CURVE NUMBER (AMC II) =  94 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.47 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.20 
   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =   1.28 
   Tc(MIN.) =    4.93 
   SUBAREA AREA(ACRES) =     0.75       SUBAREA RUNOFF(CFS) =    4.56 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.771 
   TOTAL AREA(ACRES) =        0.8         PEAK FLOW RATE(CFS) =       4.75 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   2.85 
   LONGEST FLOWPATH FROM NODE     14.00 TO NODE     13.00 =     229.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     13.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    4.93 
   RAINFALL INTENSITY(INCH/HR) =   7.90 
   TOTAL STREAM AREA(ACRES) =     0.78 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.75 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        0.97     6.88        6.434          0.19 
       2        4.75     4.93        7.904          0.78 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        5.45     4.93       7.904 
       2        4.84     6.88       6.434 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       5.45   Tc(MIN.) =    4.93 
   TOTAL AREA(ACRES) =        1.0 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     13.00 =     342.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | Results from HEC-HMS Routing Input.                                      | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     13.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =   7.00   RAIN INTENSITY(INCH/HOUR) =  6.36 
   TOTAL AREA(ACRES) =     0.90   TOTAL RUNOFF(CFS) =      3.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     16.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 



   ELEVATION DATA: UPSTREAM(FEET) =   518.00  DOWNSTREAM(FEET) =   517.12 
   FLOW LENGTH(FEET) =    37.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.89 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.01 
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    7.09 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     16.00 =     379.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    7.09 
   RAINFALL INTENSITY(INCH/HR) =   6.31 
   TOTAL STREAM AREA(ACRES) =     0.90 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .7800 
   S.C.S. CURVE NUMBER (AMC II) =  93 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    25.00 
   UPSTREAM ELEVATION(FEET) =    520.00 
   DOWNSTREAM ELEVATION(FEET) =    518.00 
   ELEVATION DIFFERENCE(FEET) =      2.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.440 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.12 
   TOTAL AREA(ACRES) =      0.02   TOTAL RUNOFF(CFS) =      0.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     16.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   518.00  DOWNSTREAM(FEET) =   517.12 
   FLOW LENGTH(FEET) =    32.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   1.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.84 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.12 
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =    1.63 
   LONGEST FLOWPATH FROM NODE     17.00 TO NODE     16.00 =      57.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =    1.63 
   RAINFALL INTENSITY(INCH/HR) =   7.90 
   TOTAL STREAM AREA(ACRES) =     0.02 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.12 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1        3.01     7.09        6.310          0.90 
       2        0.12     1.63        7.904          0.02 



 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        0.81     1.63       7.904 
       2        3.11     7.09       6.310 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       3.11   Tc(MIN.) =    7.09 
   TOTAL AREA(ACRES) =        0.9 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     16.00 =     379.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     19.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   517.12  DOWNSTREAM(FEET) =   512.00 
   FLOW LENGTH(FEET) =   120.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.56 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.11 
   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    7.32 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     19.00 =     499.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE    100.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    512.00  DOWNSTREAM(FEET) =    507.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    50.00   CHANNEL SLOPE =  0.1000 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =   5.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.027 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3100 
   S.C.S. CURVE NUMBER (AMC II) =  93 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.15 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.88 
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   0.29 
   Tc(MIN.) =    7.61 
   SUBAREA AREA(ACRES) =     0.04       SUBAREA RUNOFF(CFS) =    0.07 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.522 
   TOTAL AREA(ACRES) =        1.0         PEAK FLOW RATE(CFS) =       3.11 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   2.84 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE    100.00 =     549.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    100.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 
       1        3.11     7.61       6.027        0.96 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE    100.00 =     549.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     AREA 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE) 



       1        6.24    11.27       4.680        3.40 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE    100.00 =     900.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1       7.33       7.61        6.027 
       2       8.66      11.27        4.680 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       8.66   Tc(MIN.) =   11.27 
   TOTAL AREA(ACRES) =        4.4 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        4.4  TC(MIN.) =     11.27 
   PEAK FLOW RATE(CFS)   =       8.66 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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Stage‐Area for BMP 1

Elevation (ft) Area (ft2) Volume (ft3)

0.00 1158 0 BIOFILTRATION (1)

0.08 1187 98

0.17 1216 198

0.25 1246 300

0.33 1275 405

0.42 1305 513

0.50 1335 623 SURFACE DISCHARGE (2)

0.58 1365 735

0.67 1395 850

0.75 1426 968

0.83 1456 1088

0.92 1487 1211

1.00 1518 1336

1.08 1549 1464

1.17 1581 1594

1.25 1612 1727

1.33 1644 1863

1.42 1676 2001

1.50 1708 2142

1.58 1740 2286

1.67 1773 2432

1.75 1805 2581

1.83 1838 2733

1.92 1871 2888

2.00 1904 3045

2.08 1937 3205

2.17 1971 3368

2.25 2004 3533 EMERGENCY WEIR (3)

2.33 2038 3702

2.42 2072 3873

2.50 2107 4047

SUB SURFACE STORAGE BMP 1

Elevation (ft) Area (ft2) Volume (ft3)

‐1.50 1158 521 Amended Soil Base (0.3 voids)

n/a n/a n/a Gravel Base (0.4 voids)

Gravel & Amended Soil TOTAL  = 521 (ft3)

Surface Total TOTAL  = 623 (ft3)

IMP TOTAL  = 1144 (ft3)

(1):  The area at any surface elevation corresponds to the area of gravel and amended soil (Bio‐retention layer)

(2):  Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)

(3): This elevation corresponds to the top of the riser elevation.

Effective Depth: 6.46 in



Stage‐Area for BMP 2

Elevation (ft) Area (ft2) Volume (ft3)

0.00 2191 0 BIOFILTRATION (1)

0.08 2239 185

0.17 2288 373

0.25 2337 566

0.33 2386 763

0.42 2435 964

0.50 2485 1169 SURFACE DISCHARGE (2)

0.58 2535 1378

0.67 2585 1591

0.75 2635 1809

0.83 2685 2030

0.92 2736 2256

1.00 2787 2486

1.08 2838 2721

1.17 2889 2959

1.25 2941 3202

1.33 2993 3450

1.42 3045 3701

1.50 3097 3957

1.58 3149 4217

1.67 3202 4482

1.75 3255 4751 EMERGENCY WEIR (3)

1.83 3308 5024

1.92 3361 5302

2.00 3415 5585

SUB SURFACE STORAGE BMP 2

Elevation (ft) Area (ft
2) Volume (ft3)

‐1.50 2191 986 Amended Soil Base (0.3 voids)

‐2.50 2191 876 Gravel Base (0.4 voids)

Gravel & Amended Soil TOTAL  = 1862 (ft
3
)

Surface Total TOTAL  = 1169 (ft
3)

IMP TOTAL  = 3031 (ft3)

(1):  The area at any surface elevation corresponds to the area of gravel and amended soil (Bio‐retention layer)

(2):  Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)

(3): This elevation corresponds to the top of the riser elevation.

Effective Depth: 6.40 in



Outlet structure for Discharge of BMP 1
Discharge vs Elevation Table

Low orifice 0.625 " Lower slot Lower Weir

Number of orif: 1 Number of slots: 1 Number of weirs: 0

Cg‐low: 0.61 Invert: 1.25 ft Invert: 0.000 ft

B 4.00 ft B: 0.000 ft

Middle orifice 2.500 " hslot 0.250 ft

Number of orif: 0.000

Cg‐middle: 0.61 Upper slot Upper Weir Emergency weir

invert elev: 0 ft Number of slots: 0 Number of weirs: 0 Invert: 1.750 ft

Invert: 0.00 ft Invert: 0.000 ft W: 12.00 ft

B: 0.00 ft B: 0.00 ft

hslot 0.000 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qmid‐orif Qmid‐weir Qtot‐med Qslot‐low Qslot‐upp Qlweir Quweir Qemerg Qtot

(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.042 0.800 0.200 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001

0.083 1.600 0.400 0.002 0.003 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002

0.125 2.400 0.600 0.003 0.004 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003

0.167 3.200 0.800 0.004 0.004 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004

0.208 4.000 1.000 0.004 0.007 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004

0.250 4.800 1.200 0.005 0.022 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005

0.292 5.600 1.400 0.005 0.054 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005

0.333 6.400 1.600 0.006 0.058 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006

0.375 7.200 1.800 0.006 0.062 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006

0.417 8.000 2.000 0.007 0.065 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.458 8.800 2.200 0.007 0.069 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.500 9.600 2.400 0.007 0.072 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.542 10.400 2.600 0.007 0.075 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007

0.583 11.200 2.800 0.008 0.078 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008

0.625 12.000 3.000 0.008 0.081 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008

0.667 12.800 3.200 0.008 0.083 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008

0.708 13.600 3.400 0.009 0.086 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.750 14.400 3.600 0.009 0.089 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.792 15.200 3.800 0.009 0.091 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.833 16.000 4.000 0.009 0.094 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

0.875 16.800 4.200 0.010 0.096 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

0.917 17.600 4.400 0.010 0.098 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

0.958 18.400 4.600 0.010 0.101 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

1.000 19.200 4.800 0.010 0.103 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010

1.042 20.000 5.000 0.011 0.105 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.083 20.800 5.200 0.011 0.107 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

*Note: h = head above the invert of the 

lowest surface discharge opening.



1.125 21.600 5.400 0.011 0.109 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.167 22.400 5.600 0.011 0.111 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.208 23.200 5.800 0.011 0.113 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011

1.250 24.000 6.000 0.012 0.115 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012

1.292 24.800 6.200 0.012 0.117 0.012 0.000 0.000 0.000 0.105 0.000 0.000 0.000 0.000 0.117

1.333 25.600 6.400 0.012 0.119 0.012 0.000 0.000 0.000 0.298 0.000 0.000 0.000 0.000 0.310

1.375 26.400 6.600 0.012 0.121 0.012 0.000 0.000 0.000 0.548 0.000 0.000 0.000 0.000 0.560

1.417 27.200 6.800 0.012 0.123 0.012 0.000 0.000 0.000 0.844 0.000 0.000 0.000 0.000 0.856

1.458 28.000 7.000 0.012 0.125 0.012 0.000 0.000 0.000 1.179 0.000 0.000 0.000 0.000 1.192

1.500 28.800 7.200 0.013 0.127 0.013 0.000 0.000 0.000 1.550 0.000 0.000 0.000 0.000 1.563

1.542 29.600 7.400 0.013 0.128 0.013 0.000 0.000 0.000 1.953 0.000 0.000 0.000 0.000 1.966

1.583 30.400 7.600 0.013 0.130 0.013 0.000 0.000 0.000 2.234 0.000 0.000 0.000 0.000 2.247

1.625 31.200 7.800 0.013 0.132 0.013 0.000 0.000 0.000 2.448 0.000 0.000 0.000 0.000 2.461

1.667 32.000 8.000 0.013 0.134 0.013 0.000 0.000 0.000 2.644 0.000 0.000 0.000 0.000 2.657

1.708 32.800 8.200 0.014 0.135 0.014 0.000 0.000 0.000 2.826 0.000 0.000 0.000 0.000 2.840

1.750 33.600 8.400 0.014 0.137 0.014 0.000 0.000 0.000 2.998 0.000 0.000 0.000 0.000 3.011

1.792 34.400 8.600 0.014 0.139 0.014 0.000 0.000 0.000 3.160 0.000 0.000 0.000 0.316 3.490

1.833 35.200 8.800 0.014 0.140 0.014 0.000 0.000 0.000 3.314 0.000 0.000 0.000 0.895 4.223

1.875 36.000 9.000 0.014 0.142 0.014 0.000 0.000 0.000 3.461 0.000 0.000 0.000 1.644 5.120

1.917 36.800 9.200 0.014 0.143 0.014 0.000 0.000 0.000 3.603 0.000 0.000 0.000 2.531 6.148

1.958 37.600 9.400 0.014 0.145 0.014 0.000 0.000 0.000 3.739 0.000 0.000 0.000 3.537 7.291

2.000 38.400 9.600 0.015 0.147 0.015 0.000 0.000 0.000 3.870 0.000 0.000 0.000 4.650 8.535



Outlet structure for Discharge of BMP 2
Discharge vs Elevation Table

Low orifice 0.500 " Lower slot Lower Weir

Number of orif: 2 Number of slots: 1 Number of weirs: 0

Cg‐low: 0.61 Invert: 0.83 ft Invert: 0.000

B 6.00 ft B: 0.00

Middle orifice 3 " hslot 0.250 ft

Number of orif: 0

Cg‐middle: 0.61 Upper slot Emergency weir

invert elev: 0.000 ft Number of slots: 0 Invert: 1.250 ft

Invert: 0.00 ft W: 12.00 ft

B: 0.00 ft

hslot 0.000 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qmid‐orif Qmid‐weir Qtot‐med Qslot‐low Qslot‐upp Qweir Qemerg Qtot

(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0000

0.042 1.000 0.200 0.002 0.002 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0018

0.083 2.000 0.400 0.003 0.004 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0033

0.125 3.000 0.600 0.004 0.005 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0043

0.167 4.000 0.800 0.005 0.008 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0051

0.208 5.000 1.000 0.006 0.034 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0058

0.250 6.000 1.200 0.006 0.064 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0064

0.292 7.000 1.400 0.007 0.069 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0069

0.333 8.000 1.600 0.007 0.075 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0075

0.375 9.000 1.800 0.008 0.079 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0079

0.417 10.000 2.000 0.008 0.084 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0084

0.458 11.000 2.200 0.009 0.088 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0088

0.500 12.000 2.400 0.009 0.092 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0092

0.542 13.000 2.600 0.010 0.096 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0096

0.583 14.000 2.800 0.010 0.100 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0100

0.625 15.000 3.000 0.010 0.104 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0104

0.667 16.000 3.200 0.011 0.107 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0107

0.708 17.000 3.400 0.011 0.111 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0111

0.750 18.000 3.600 0.011 0.114 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0114

0.792 19.000 3.800 0.012 0.117 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0117

0.833 20.000 4.000 0.012 0.120 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0120

0.875 21.000 4.200 0.012 0.123 0.012 0.000 0.000 0.000 0.158 0.000 0.000 0.000 0.1705

0.917 22.000 4.400 0.013 0.126 0.013 0.000 0.000 0.000 0.447 0.000 0.000 0.000 0.4601

*Note: h = head above the invert of the 

lowest surface discharge opening.



0.958 23.000 4.600 0.013 0.129 0.013 0.000 0.000 0.000 0.822 0.000 0.000 0.000 0.8349

1.000 24.000 4.800 0.013 0.132 0.013 0.000 0.000 0.000 1.266 0.000 0.000 0.000 1.2788

1.042 25.000 5.000 0.013 0.135 0.013 0.000 0.000 0.000 1.769 0.000 0.000 0.000 1.7822

1.083 26.000 5.200 0.014 0.138 0.014 0.000 0.000 0.000 2.325 0.000 0.000 0.000 2.3388

1.125 27.000 5.400 0.014 0.140 0.014 0.000 0.000 0.000 2.930 0.000 0.000 0.000 2.9439

1.167 28.000 5.600 0.014 0.143 0.014 0.000 0.000 0.000 3.352 0.000 0.000 0.000 3.3658

1.208 29.000 5.800 0.015 0.145 0.015 0.000 0.000 0.000 3.671 0.000 0.000 0.000 3.6860

1.250 30.000 6.000 0.015 0.148 0.015 0.000 0.000 0.000 3.966 0.000 0.000 0.000 3.9804

1.292 31.000 6.200 0.015 0.150 0.015 0.000 0.000 0.000 4.239 0.000 0.000 0.316 4.5708

1.333 32.000 6.400 0.015 0.153 0.015 0.000 0.000 0.000 4.497 0.000 0.000 0.895 5.4067

1.375 33.000 6.600 0.016 0.155 0.016 0.000 0.000 0.000 4.740 0.000 0.000 1.644 6.3993

1.417 34.000 6.800 0.016 0.158 0.016 0.000 0.000 0.000 4.971 0.000 0.000 2.531 7.5180

1.458 35.000 7.000 0.016 0.160 0.016 0.000 0.000 0.000 5.192 0.000 0.000 3.537 8.7456

1.500 36.000 7.200 0.016 0.162 0.016 0.000 0.000 0.000 5.404 0.000 0.000 4.650 10.0704



Calvary Chapel Santee 
May 6, 2016 

 
 
 
 

CHAPTER 5 
 

MODIFIED-PULS DETENTION ROUTING 
 

5.3 – HEC-HMS Modified-Puls Routing Results
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CHAPTER 6 
Culvert Crossing 

 
  



Tributary Area to Culvert Crossing

C Coefficients Calculations

Name Area (sq‐ft) Total A (ac) Perv A (ac) Length Up Ele Dn Ele Slope Imp A C Coeff

A1 6479 0.15 0.15 100 1165 1160 5% 0.00 0.35

A2 599264 13.76 13.76 1057 1160 1020 13% 0.00 0.35

A3 1740961 39.97 39.97 1457 1020 910 8% 0.00 0.35

A4 1606421 36.88 36.88 1043 910 810 10% 0.00 0.35

A5 2212288 50.79 49.77 1298 810 595 17% 1.02 0.36

A6 2074896 47.63 42.87 1485 595 518 5% 4.76 0.41

B1 59036 1.36 1.36 100 820 812 8% 0.00 0.35

B2 1516256 34.81 34.81 1303 812 590 17% 0.00 0.35

B3 2103683 48.29 43.46 1121 590 518 6% 4.83 0.41



 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2015 Advanced Engineering Software (aes) 
              Ver. 22.0 Release Date: 07/01/2015  License ID 1643 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 year Peak Flow at Culvert Crossing                                   * 
 *                                                                          * 
 *                                                                          * 
  ************************************************************************** 
 
   FILE NAME: CULVERTQ.DAT                                       
   TIME/DATE OF STUDY: 13:25 05/03/2016 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   18.0     13.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =   1165.00 
   DOWNSTREAM ELEVATION(FEET) =   1160.00 
   ELEVATION DIFFERENCE(FEET) =      5.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    7.895 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.887 
   SUBAREA RUNOFF(CFS) =      0.31 
   TOTAL AREA(ACRES) =      0.15   TOTAL RUNOFF(CFS) =      0.31 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 



   ELEVATION DATA: UPSTREAM(FEET) =   1160.00  DOWNSTREAM(FEET) =   1020.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1057.00   CHANNEL SLOPE =  0.1325 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.124 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.59 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.03 
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   5.81 
   Tc(MIN.) =   13.71 
   SUBAREA AREA(ACRES) =    13.76       SUBAREA RUNOFF(CFS) =   19.86 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 
   TOTAL AREA(ACRES) =       13.9         PEAK FLOW RATE(CFS) =      20.08 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   3.92 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1157.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1020.00  DOWNSTREAM(FEET) =    910.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1457.00   CHANNEL SLOPE =  0.0755 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.325 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      43.53 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.47 
   AVERAGE FLOW DEPTH(FEET) =   0.24   TRAVEL TIME(MIN.) =   5.44 
   Tc(MIN.) =   19.14 
   SUBAREA AREA(ACRES) =    39.97       SUBAREA RUNOFF(CFS) =   46.51 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 
   TOTAL AREA(ACRES) =       53.9         PEAK FLOW RATE(CFS) =      62.70 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.30   FLOW VELOCITY(FEET/SEC.) =   5.10 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2614.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    910.00  DOWNSTREAM(FEET) =    810.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1043.00   CHANNEL SLOPE =  0.0959 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.043 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      82.35 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.18 
   AVERAGE FLOW DEPTH(FEET) =   0.33   TRAVEL TIME(MIN.) =   2.81 
   Tc(MIN.) =   21.96 
   SUBAREA AREA(ACRES) =    36.88       SUBAREA RUNOFF(CFS) =   39.29 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 
   TOTAL AREA(ACRES) =       90.8         PEAK FLOW RATE(CFS) =      96.68 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.36   FLOW VELOCITY(FEET/SEC.) =   6.51 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    3657.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  51 



 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    810.00  DOWNSTREAM(FEET) =    595.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1298.00   CHANNEL SLOPE =  0.1656 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.834 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     122.61 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.44 
   AVERAGE FLOW DEPTH(FEET) =   0.35   TRAVEL TIME(MIN.) =   2.56 
   Tc(MIN.) =   24.52 
   SUBAREA AREA(ACRES) =    50.79       SUBAREA RUNOFF(CFS) =   51.82 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.354 
   TOTAL AREA(ACRES) =      141.6         PEAK FLOW RATE(CFS) =     141.86 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.38   FLOW VELOCITY(FEET/SEC.) =   8.97 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    4955.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | C Coefficient was calculated conservatively assuming 10% impervious      | 
 | area to account for some existing houses in the area.                    | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE     10.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    595.00  DOWNSTREAM(FEET) =    518.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1485.00   CHANNEL SLOPE =  0.0519 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.588 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .4100 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     167.11 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.66 
   AVERAGE FLOW DEPTH(FEET) =   0.60   TRAVEL TIME(MIN.) =   3.71 
   Tc(MIN.) =   28.23 
   SUBAREA AREA(ACRES) =    47.63       SUBAREA RUNOFF(CFS) =   50.54 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.368 
   TOTAL AREA(ACRES) =      189.2         PEAK FLOW RATE(CFS) =     180.06 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.63   FLOW VELOCITY(FEET/SEC.) =   6.84 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    6440.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   28.23 
   RAINFALL INTENSITY(INCH/HR) =   2.59 
   TOTAL STREAM AREA(ACRES) =   189.18 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    180.06 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 



   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =    820.00 
   DOWNSTREAM ELEVATION(FEET) =    812.00 
   ELEVATION DIFFERENCE(FEET) =      8.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.750 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.513 
   SUBAREA RUNOFF(CFS) =      3.10 
   TOTAL AREA(ACRES) =      1.36   TOTAL RUNOFF(CFS) =      3.10 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    812.00  DOWNSTREAM(FEET) =    590.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1303.00   CHANNEL SLOPE =  0.1704 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.762 
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      32.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.15 
   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME(MIN.) =   4.22 
   Tc(MIN.) =   10.97 
   SUBAREA AREA(ACRES) =    34.81       SUBAREA RUNOFF(CFS) =   58.02 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350 
   TOTAL AREA(ACRES) =       36.2         PEAK FLOW RATE(CFS) =      60.29 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.23   FLOW VELOCITY(FEET/SEC.) =   6.56 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1403.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | C Coefficient was calculated conservatively assuming 10% impervious      | 
 | area to accoutn for the existing houses in the area.                     | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    590.00  DOWNSTREAM(FEET) =    518.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1121.00   CHANNEL SLOPE =  0.0642 
   CHANNEL BASE(FEET) =   40.00   "Z" FACTOR =   3.000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =  10.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.040 
   *USER SPECIFIED(SUBAREA): 
   USER-SPECIFIED RUNOFF COEFFICIENT = .4100 
   S.C.S. CURVE NUMBER (AMC II) =  88 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     100.29 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.86 
   AVERAGE FLOW DEPTH(FEET) =   0.41   TRAVEL TIME(MIN.) =   3.19 
   Tc(MIN.) =   14.16 
   SUBAREA AREA(ACRES) =    48.29       SUBAREA RUNOFF(CFS) =   79.98 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.384 
   TOTAL AREA(ACRES) =       84.5         PEAK FLOW RATE(CFS) =     131.12 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.49   FLOW VELOCITY(FEET/SEC.) =   6.52 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE     10.00 =    2524.00 FEET. 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.16 
   RAINFALL INTENSITY(INCH/HR) =   4.04 
   TOTAL STREAM AREA(ACRES) =    84.46 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    131.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN) =   5.00   RAIN INTENSITY(INCH/HOUR) =  7.90 
   TOTAL AREA(ACRES) =     4.30   TOTAL RUNOFF(CFS) =      8.81 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  3 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE: 
   TIME OF CONCENTRATION(MIN.) =    5.00 
   RAINFALL INTENSITY(INCH/HR) =   7.90 
   TOTAL STREAM AREA(ACRES) =     4.30 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      8.81 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      AREA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE) 
       1      180.06    28.23        2.588        189.18 
       2      131.12    14.16        4.040         84.46 
       3        8.81     5.00        7.904          4.30 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  3 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1       87.01     5.00       7.904 
       2      225.90    14.16       4.040 
       3      266.94    28.23       2.588 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     266.94   Tc(MIN.) =   28.23 
   TOTAL AREA(ACRES) =      277.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    6440.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      277.9  TC(MIN.) =     28.23 
   PEAK FLOW RATE(CFS)   =     266.94 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
  



Culvert Sizing 

 



HY-8 Culvert Analysis Report 



Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 268 cfs 

Design Flow: 268 cfs 

Maximum Flow: 268 cfs 



Table 1 - Summary of Culvert Flows at Crossing: Crossing 1 

 

Headwater Elevation 
(ft) Total Discharge (cfs) Culvert 1 Discharge 

(cfs) 
Roadway Discharge 

(cfs) Iterations 

 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 519.18 268.00 268.00 0.00 1 
 522.00 314.48 314.48 0.00 Overtopping



Rating Curve Plot for Crossing: Crossing 1 

 



Table 2 - Culvert Summary Table: Culvert 1 

 ******************************************************************************** 

Straight Culvert 

Inlet Elevation (invert): 508.54 ft,    Outlet Elevation (invert): 507.90 ft 

Culvert Length: 22.01 ft,    Culvert Slope: 0.0291 

******************************************************************************** 

Total 
Discharge 

(cfs) 
Culvert 

Discharge 
(cfs) 

Headwater 
Elevation 

(ft) 
Inlet 

Control 
Depth (ft) 

Outlet 
Control 

Depth (ft)

Flow 
Type 

Normal 
Depth (ft)

Critical 
Depth (ft)

Outlet 
Depth (ft)

Tailwater 
Depth (ft) 

Outlet 
Velocity 

(ft/s) 
Tailwater 
Velocity 

(ft/s) 
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239
 268.00 268.00 519.18 10.639 8.694 5-S2n 2.798 4.527 3.826 0.853 16.656 7.239



Culvert Performance Curve Plot: Culvert 1 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 
Site Data Option:  Culvert Invert Data 

Inlet Station:  0.00 ft 

Inlet Elevation:  508.54 ft 

Outlet Station:  22.00 ft 

Outlet Elevation:  507.90 ft 

Number of Barrels:  1 

Culvert Data Summary - Culvert 1 
Barrel Shape:  Circular 

Barrel Diameter:  5.00 ft 

Barrel Material:  Concrete 

Embedment:  0.00 in 

Barrel Manning's n:  0.0130 

Culvert Type:  Straight 

Inlet Configuration:  Square Edge with Headwall 

Inlet Depression:  NONE 



Table 3 - Downstream Channel Rating Curve (Crossing: Crossing 1) 

 Tailwater Channel Data - Crossing 1 
Tailwater Channel Option:  Trapezoidal Channel 

Bottom Width:  40.00 ft 

Side Slope (H:V):  4.00 (_:1) 

Channel Slope:  0.0400 

Channel Manning's n:  0.0350 

Channel Invert Elevation:  507.90 ft 

Roadway Data for Crossing: Crossing 1 
Roadway Profile Shape:  Constant Roadway Elevation 

Crest Length:  65.00 ft 

Crest Elevation:  522.00 ft 

Roadway Surface:  Paved 

Roadway Top Width:  40.00 ft 
 

Flow (cfs) Water Surface 
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 
 268.00 508.75 0.85 7.24 2.13 1.43 



Calvary Chapel Santee 
August 3, 2016 
 
 

 
 
 

CHAPTER 7 
Hydrology Maps 
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Calvary Chapel Santee 
August 3, 2016 
 
 

 
 
 

CHAPTER 8 
Comment Responses 

 



Response to Drainage comments from: May 16, 2016 

Comment 1: Table of Contents, 2.3 repeated, rainfall intensity determination missing. 

Response: Table of contents corrected. See updated report. 

Comment 2: 1.1 Introduction, “which exhibit?” 

Response:  Text  updated.  Now  references  Proposed  Conditions  Exhibit  in  Chapter  7  of  the  updated 

report. 

Comment  3:  1.2  Summary  of  Existing  Conditions,  reviewer  wants  analysis  for  downstream  facility. 

Coefficient of POC‐1 from table 1 differs from coefficient stated in summary.  

Response: Coefficient discrepancy updated. They now match. Analysis of the downstream is outside the 

scope of  the project. However,  the  study demonstrates  that  the project will discharge  runoff  to  the 

downstream facility at a rate less than existing conditions. 

Comment 4: 1.3 Summary of Developed Conditions, “two” single story church assembly building. “BMP 

2 & 3 are not shown in the preliminary grading plan. Also, soils perc. test documented that the parking 

lot boring did not percolate”.  

Response: Text updated. 

Comment 5: 1.3 Summary of Developed Condition, Table 2; drainage area says 4.40 acres per chapter 

2.3 table.  

Response: Tributary area  to POC‐1  increased as a  result of grading activities. Drainage area matches 

Table provided in Chapter 2.3.  

Comment 6: 1.3 Table 3, Attachment 5, “Where is this?”  

Response:  Reference updated.  

Comment 7: 1.3 Table 5, small size of BMP‐3. 13sf? 

Response: Due to its small size, BMP‐3 will not provide any peak flow attenuation. However it was still 

necessary to size the Basin for water quality and HMP purposes. .  

Comment 8:  1.5 Summary of Results, Table 7, existing and developed, why different? 

Response: Grading activities  increased  tributary area  to POC‐1. The  increase  flow associated with  the 

additional area is mitigated in BMP‐2. 

Comment 9: Chapter 2 cover page, 2.2.1 not 2.2 for 100‐Year, 6‐Hour Rainfall Isopluvial Map.  

Response: Updated. 



 

Comment 10: 2.2.1 100‐Year, 6‐Hour Isopluvial Map, site location? 

Response: Location Shown. 

Comment 11: Chapter 2 cover page, 2.2.2 not 2.2 for 100‐year, 24‐hour rainfall isopluvial map.  

Response: Updated. 

Comment 12: 2.2.2 100‐year, 24‐Hour Rainfall Isopluvial Map, site location.  

Response: Location shown. 

Comment 13: 2.3 Runoff Coefficient Determination, post developed areas  table. “soil map  to develop 

hydrology table?”  

Response: Soils map provided. 

Comment 14: Chapter 4 100‐Year Hydrologic Analysis for Developed Conditions, flow process from node 

3.00 to node 100.00 is 31, verify which direction the ditch goes. 

Response: Node sequence updated. See AES printout or Developed Conditions Hydrology Map. 

Comment 15: Chapter 4 100‐Year Hydrologic Analysis for Developed Conditions, flow process from node 

6.00 to node 100.00 is code 31, how? 

Response: Exhibit  

Comment 16: Chapter 4 100‐Year Hydrologic Analysis for Developed Conditions, flow process from node 

21.00 to node 100.00, BMP‐3 not shown on the grading plan.  

Response: Node sequence updated. See AES printout or Developed Conditions Hydrology Map. 

Comment 17:  Chapter 7 Hydrology Maps, Existing Condition Map, include soil map and show Q existing 

for all basins. Does it drain southeast?  

Response: Soil map included. See updated existing conditions hydrology map. 

Comment 18: Chapter 7 Hydrology Maps, Proposed Condition Map, does not match  grading plan. Q 

proposed for all basins, direction of drainage? 3       4? 3        100? 

Response: See updated map in Chapter 7 and AES proposed conditions printouts in Chapter 4. 

 



 

 

 

 

 

 

Appendix F 

Trip Generation Analysis 



 

               LOS Engineering, Inc.                                                                                                          
                Traffic and Transportation  
 
11622 El Camino Real, Suite 100, San Diego, CA 92130 
Phone 619-890-1253, Fax 619-374-7247, Email: justin@losengineering.com 
 
August 2, 2016 
 
Mr. Minjie Mei, P.E. 
City of Santee, Department of Development Services 
10601 Magnolia Avenue 
San Diego, CA 92027 
 
Subject:  Trip Generation Analysis for the Calvary Chapel Expansion at 10920 Summit Ave 
 
 

Dear Mr. Mei: 
 
LOS Engineering, Inc. is pleased to present this trip generation analysis to determine if a 
Traffic Impact Study (TIS) is required for the proposed addition of a new building on the 
grounds of the Calvary Chapel located at 10920 Summit Avenue, Santee, California.  The 
purpose of the new building is to alleviate the existing overcrowding conditions that occur 
during Sunday services in the existing Church. 
 
 
PROJECT DESCRIPTION 
 
The proposed project consists of a new 9,263 square foot (sf) building (8,056 sf first floor and 
1,207 sf second floor) to be constructed on the same property as an existing 5,700 sf Church 
located at 10920 Summit Avenue.  The existing building is currently configured with a 
Sanctuary, three classrooms, offices, Fellowship Hall, kitchen, nursery and restrooms.  This 
existing building will be reconfigured into classrooms for use during Sunday church services 
and for use as an ancillary meeting area before, during and after church service.  The existing 
site is shown in Figure 1 with an aerial of the same shown in Figure 2. 
 
Figure 1: Existing Site  

 
 Source: Jennifer Robinson Architects 
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LOS Engineering, Inc.                                        Trip Generation Letter (Calvary Chapel at 10920 Summit Ave) 

Traffic and Transportation                                                             Mr. Minjie Mei, P.E. (8/2/16) 
 
 

  

Figure 2: Project Site 

 
Source: Google Maps 
 
The new building will include an assembly area, two classrooms and two offices.  The site plan 
for the proposed configuration is shown in Figure 3.  The site is on approximately 3.38 acres.  
Project access will be from existing driveways on Summit Avenue as shown in Figures 2 & 3.   
 
Figure 3: Proposed Reference Site Plan 

 
Source: Jennifer Robinson Architects 
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PROJECT TRIP GENERATION 
 
The project traffic generation was calculated using SANDAG trip rates from the Brief Guide of 
Vehicular Traffic Generation Rates for the San Diego Region, April 2002.  The existing church 
of 5,700 sf is calculated to generate 51 weekday daily trip, 3 weekday AM peak hour trips, and 
4 weekday PM peak hour trips.  The existing Sunday trip generation is calculated at 205 
Sunday daily trip, 10 Sunday AM peak hour trips, and 16 Sunday PM peak hour trips. 
 
The trip generation for the new building with 9,263 sf is calculated at 83 weekday daily trip, 5 
weekday AM peak hour trips, and 6 weekday PM peak hour trips.  The Sunday trip generation 
is calculated at 333 Sunday daily trip, 17 Sunday AM peak hour trips, and 26 Sunday PM peak 
hour trips. 
 
When combined, the existing plus proposed Church expansion is calculated to generate 135 
weekday daily trips, 7 weekday AM peak hour trips, and 10 weekday PM peak hour trips.  The 
Sunday trip generation is calculated at 539 Sunday daily trip, 27 Sunday AM peak hour trips, 
and 44 Sunday PM peak hour trips.  The existing, proposed, and combined trip generation is 
shown in Table 1. 
 
Table 1:  Project Trip Generation (Existing and Proposed) 
Existing and Proposed
Land Use ADT % IN OUT % IN OUT
Existing
Place of Worship Weekday 9 /KSF 5,700 SF 51 5% 0.6 0.4 2 1 8% 0.5 0.5 2 2

Place of Worship Sunday 36 /KSF 5,700 SF 205 5% 0.6 0.4 6 4 8% 0.5 0.5 8 8
Proposed
Place of Worship Weekday 9 /KSF 9,263 SF 83 5% 0.6 0.4 3 2 8% 0.5 0.5 3 3

Place of Worship Sunday 36 /KSF 9,263 SF 333 5% 0.6 0.4 10 7 8% 0.5 0.5 13 13
Existing + Proposed
Place of Worship Weekday 9 /KSF 14,963 SF 135 5% 0.6 0.4 4 3 8% 0.5 0.5 5 5

Place of Worship Sunday 36 /KSF 14,963 SF 539 5% 0.6 0.4 16 11 8% 0.5 0.5 22 22
Source:  SANDAG Brief Guide of Vehicular Traffic Generation Rates for the San Diego Region, April 2002.

SF - Square Feet; ADT-Average Daily Traffic; Split-percent inbound and outbound.

AM PM
Rate Size & Units Split Split

 
 
 
TRAFFIC IMPACT STUDY CRITERIA 
 
The criteria for the need to prepare a Traffic Impact Study are documented in the San Diego 
Traffic Engineers’ Council (SANTEC) and Institute of Transportation Engineers (ITE) 
document SANTEC/ITE Guidelines for Traffic Impact Studies in the San Diego Region, dated 
March 2, 2000.  The SANTEC/ITE guidelines state that “A TIS should be prepared for all 
projects which generate traffic greater than 1,000 total average daily trips (ADT) or 100 peak-
hour trips.  If a proposed project is not in conformance with the land use and/or transportation 
element of the general or community plan, use threshold rates of 500 ADT or 50 peak-hour 
trips”.  Excerpts from the SANTEC/ITE guidelines are included in Attachment A. 
 
As shown previously in Table 1, using the SANDAG trip generation rates, the new building is 
calculated to generate 333 Sunday trips, 17 AM peak hour trips and 26 PM peak hour trips.  

3
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Based on the SANTEC/ITE guidelines, a Traffic Impact Study is not required because the 
project’s trip generation based on SANDAG rates is calculated to generate less than 1,000 ADT 
and less than 100 peak hour trips.  Because a Traffic Impact Study is not required, detailed 
roadway capacity analyses and queuing would typically not be required.  The project should 
pay appropriate City fees such as Development Impact Fees (DIF) to offset potential 
cumulative traffic impacts.  Additionally, this trip generation analysis is consistent with our 
initial correspondence of what level of analysis would be applicable for this project 
(correspondence included in Attachment B). 
 
PARKING AND ACCESS 
 
The existing parking area with approximately 50 spaces will be removed to accommodate the 
new building.  However, a new parking area (as shown in Figure 3) will be construct to include 
a total of 117 parking spaces.  Project access will continue to use the existing two driveways on 
Summit Avenue as previously shown in Figure 2.   
 
 
CONCLUSION 
 
The purpose of this analysis was to determine if a Traffic Impact Study is required for the 
proposed expansion of the existing Calvary Chapel located at 10920 Summit Avenue, Santee, 
California.   
 
The highest trip generation for the new building is calculated to occur on Sundays with 333 
daily trips.  According to SANTEC/ITE guidelines, a Traffic Impact Study is not required 
because the project’s trip generation based on SANDAG rates is calculated to generate less 
than 1,000 ADT and less than 100 peak hour trips.  Because a Traffic Impact Study is not 
required, detailed roadway capacity analyses and queuing would typically not be required.  The 
project should pay appropriate City fees such as DIF to offset potential cumulative traffic 
impacts.  
 
As part of the project, the site will be reconfigured and a total of 117 parking spaces will be 
provided.  Project access will continue to use the existing two driveways on Summit Avenue.   
 
If other uses are to be proposed in the future, then the applicant should revise the trip 
generation analysis to determine if a traffic impact study would be required.  Please call me at 
619-890-1253 if you have any questions. 

Sincerely, 
LOS Engineering, Inc. 

 

Justin Rasas, P.E.(RCE 60690), PTOE 
Principal and Officer of LOS Engineering, Inc. 
 

Attachments 
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ATTACHMENT A 

 

SANTEC/ITE EXCERPTS 
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ATTACHMENT B 

 

Email Correspondence 
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Minjie Mei (MMei@CityofSanteeCa.gov) 
2/24/16 
To: Justin Rasas 
 
Hi Justin, 

  

Yes that would be sufficient. 

  

Minjie 

  

 

 

Justin Rasas (Justin@LOSengineering.com) 
2/24/16 
To: Minjie Mei Santee, Minjie Mei 
 
Hi Minjie, 

I have a potential client that would like to know what level of traffic analysis is required for their 

project.  It is the Calvary Chapel of Santee located at 10920 Summit Ave.  The Church is proposing to add 

a new building of 8,160 sf to accommodate their expanding worshipers.  The existing building would 

reaming and be used as a Fellowship Hall and for Sunday school classrooms.  The City application 

number is PA2015‐12. 

Here are the SANDAG weekday and Sunday trip generation. 
Place of Worship weekday 73 ADT (9/ksf x 8.160sf). 
Place of Worship Sunday 294 ADT (36/ksf x 8.160sf). 
  
Would a trip generation be sufficient for this applicant? 
 
Thanks,  
Justin Rasas, P.E. (RCE 60690), PTOE  
Principal  
 
LOS Engineering, Inc.  
11622 El Camino Real, Suite 100  
San Diego, CA 92130  
619.890.1253 Phone  
619.374.7247 Fax  
Justin@LOSengineering.com  
www.LOSengineering.com 
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Appendix G 

Results of Limited Soil Sampling and Laboratory 
Analysis and Addendum 



  

  

5480 Baltimore Drive •Suite 209 •La Mesa• California 91942 • Phone (858) 513-1469 •Fax (858) 513-1609 
 

Email info@thebodhigroup.com • Website www.thebodhigroup.com 

 

 

January 9, 2017 

Pastor Gary Lawton 

Calvary Chapel Church 

10920 Summit Avenue 

Santee, California 92071 

 

Subject: Addendum to Results of Limited Soil Sampling and Laboratory Analysis 

Dear Pastor Lawton: 

This letter confirms the conclusions presented in our December 23, 2016 letter ‘Results of Limited Soil 

Sampling and Laboratory Analysis’. In our December 23 letter, we recommended researching the history 

of the site, including reviewing historical aerial photographs and topographical maps to determine the 

time period and approximate location and extent of fill placement. The results of the research would 

either confirm or revise our initial conclusion of no chemical impacts in soil. 

Based on our recommendation, REC Consultants, Inc. (REC), performed a review of historical aerials and 

topographic maps for the property at 10920 Summit Avenue in Santee, California (Site). The results of the 

historical research were transmitted by Ms. Hannah Gbeh to the Bodhi Group by email on Monday, 

January 9, 2017. 

The research consisted of reviewing historical aerials and topographic maps from 1953 until present day. 

Prior to 1981, the Site was undeveloped. There was evidence of grading for Site development and church 

construction sometime between 1981 and 1989. No additional grading or dumping activities, other than 

the original church construction (circa 1989), appear to have occurred on Site. Subsequent land 

disturbances, from 1989 to present, are related to vegetation clearing for wildfire fuel suppression. This 

finding was confirmed through personal communication with Pastor Lawton. 

The results of the historic aerial and topographic review indicate that the piles of soil scattered on Site 

were likely derived from on-Site grading related to the original church construction and not from an 

external source, as previously thought. The historical research combined with results of the soil sampling 

and laboratory analysis confirm that there are no chemical impacts to the soil that would require special 

management or off-Site disposal. The soil can be used for grading and construction. No further 

investigation of this issue is needed at this time. If new information comes to light that may change this 

conclusion, please contact the undersigned. 

Sincerely, 

The Bodhi Group, Inc.  

Sree Gopinath, P.E. 

President 

 

  

mailto:sree@thebodhigroup.com


  

  

5480 Baltimore Drive •Suite 209 •La Mesa• California 91942 • Phone (858) 513-1469 •Fax (858) 513-1609 
 

Email info@thebodhigroup.com • Website www.thebodhigroup.com 

 

 

 

 

December23, 2016 

Pastor Gary Lawton 

Calvary Chapel Church 

10920 Summit Avenue 

Santee, California 92071 

 

Subject: Results of Limited Soil Sampling and Laboratory Analysis 

Dear Pastor Lawton: 

The Bodhi Group, Inc. (Bodhi Group) was retained by the Calvary Chapel Church of Santee to perform 

limited soil sampling and laboratory analysis of fill soil that may have been placed on the Church 

grounds. This letter presents the results of our limited soil sampling and analysis. 

On December 7, 2016, we visited the Calvary Chapel Church property at 10920 Summit Avenue in 

Santee, California (site) to observe the fill and collect samples. Piles of undifferentiated fill with some 

scattered pieces of construction debris appeared to have been placed across part of the site (not limited to 

one area of the site). The fill was overgrown with vegetation. It was not clear whether the fill had been 

placed or dumped, the extent or location of placement or dumping, or the quantity of fill that had been 

placed or dumped. 

We collected four composite soil samples (SP01 through SP04) from locations, based on preliminary 

observation, appeared to be in the fill. The soil samples were submitted under standard chain-of-custody 

protocol to TestAmerica Laboratories, Inc., a State-certified laboratory with facilities in Irvine, California. 

The soil samples were analyzed for total petroleum hydrocarbons (TPH) in the gasoline and diesel ranges 

by United States Environmental Protection Agency (EPA) method 8015B; seventeen metals in the 

California Assessment Manual (CAM 17) by EPA methods 6010B/7471A; organochlorine pesticides by 

EPA method 8081A; polychlorinated biphenyls (PCBs) by EPA method 8082; and volatile organic 

compounds (VOCs) by EPA method 8260B. The laboratory report is attached. 

The following summarizes the results of the sampling and laboratory analysis. 

 Minor concentrations of TPH were reported in the samples analyzed ranging from not detected to 

19 milligrams per kilogram (mg/kg) of hydrocarbons in the diesel range (TPH was not detected in 

the gasoline range). These concentrations are not considered to present a significant risk to human 

health or the environment. 

 Metal concentrations were not detected in the samples analyzed or detected at concentrations 

representative of background conditions (indicating the absence of metal impacts). None of the total 

concentrations exceeded 10 times the soluble threshold limit concentration (STLC) or 20 times the 

toxicity characteristic leaching procedure (TCLP). Therefore, the detected metal concentrations will 

not exceed toxicity criteria published in Title 22 of the California Code of Regulations Part 66261 et 
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al (State hazardous waste criteria) and Title 40 of the Code of Federal Regulations Part 261 (Federal 

hazardous waste criteria). 

 Pesticides were not detected in the samples. 

 PCBs were not detected in the samples. 

 VOCs were not detected in the samples. 

The results of laboratory analyses indicate that there are no chemical impacts that would preclude use of 

the fill for site development. This conclusion should be confirmed through additional investigation at the 

site, as explained below. 

It is recommended to research history of the site, including review of historical aerial photographs and 

topographical maps to determine the time period and approximate location and extent of fill placement (or 

dumping). The location and extent of fill placement (or dumping), once known, may necessitate 

collection of additional soil samples for laboratory analysis. The results of additional soil sampling and 

analysis may modify the conclusion of no chemical impacts in the fill. 

If you have questions or need more information, please contact the undersigned. 

 

Sincerely, 

The Bodhi Group, Inc.  

Sree Gopinath, P.E. 

President 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Irvine
17461 Derian Ave
Suite 100
Irvine, CA 92614-5817
Tel: (949)261-1022

TestAmerica Job ID: 440-169051-1
Client Project/Site: Calvary Chapel

For:
The Bodhi Group
5480 Baltimore Drive
Suite 209
La Mesa, California 92128

Attn: Sree Gopinath

Authorized for release by:
12/21/2016 9:48:42 AM
Patty Mata, Senior Project Manager
patty.mata@testamericainc.com

Designee for

Camille Murray, Project Manager I
(949)261-1022
camille.murray@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Sample Summary
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

440-169051-1 SP01 Solid 12/07/16 13:05 12/13/16 19:20

440-169051-2 SP02 Solid 12/07/16 13:15 12/13/16 19:20

440-169051-3 SP03 Solid 12/07/16 13:30 12/13/16 19:20

440-169051-4 SP04 Solid 12/07/16 13:40 12/13/16 19:20

TestAmerica Irvine
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Case Narrative
Client: The Bodhi Group TestAmerica Job ID: 440-169051-1
Project/Site: Calvary Chapel

Job ID: 440-169051-1

Laboratory: TestAmerica Irvine

Narrative

Job Narrative
440-169051-1

Comments

No additional comment. 

Receipt 

The samples were received on 12/13/2016 7:20 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 1.9º C.

GC/MS VOA 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

GC VOA 
Method(s) 8015B: Surrogate recoveries for the following batch QC samples were outside control limits: (440-168951-A-1 MS) and 
(440-168951-A-1 MSD).  Evidence of matrix interference is present and confirmed.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

GC Semi VOA 
Method(s) 8081A: Surrogate recovery for the following sample was outside control limits: SP02 (440-169051-2).  Evidence of matrix 
interference is present; therefore, re-extraction and/or re-analysis was not performed.

Method(s) 8081A: The matrix spike / matrix spike duplicate (MS/MSD) recoveries and/or precision for preparation batch 440-376020 were 
outside control limits for selected analytes.   Sample matrix interference and/or non-homogeneity are suspected because the associated 
laboratory control sample (LCS) recoveries were within acceptance limits.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals 
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

VOA Prep 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Irvine
Page 4 of 41 12/21/2016
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-1Client Sample ID: SP01
Matrix: SolidDate Collected: 12/07/16 13:05

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL MDL

1,1,1,2-Tetrachloroethane ND 5.0 0.99 ug/Kg 12/15/16 16:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.99 ug/Kg 12/15/16 16:56 11,1,1-Trichloroethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,1,2,2-Tetrachloroethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,1,2-Trichloroethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,1-Dichloroethane ND

5.0 0.99 ug/Kg 12/15/16 16:56 11,1-Dichloroethene ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,1-Dichloropropene ND

5.0 0.99 ug/Kg 12/15/16 16:56 11,2,3-Trichlorobenzene ND

9.9 0.99 ug/Kg 12/15/16 16:56 11,2,3-Trichloropropane ND

5.0 0.99 ug/Kg 12/15/16 16:56 11,2,4-Trichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,2,4-Trimethylbenzene ND

5.0 2.0 ug/Kg 12/15/16 16:56 11,2-Dibromo-3-Chloropropane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,2-Dichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,2-Dichloroethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,2-Dichloropropane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,3,5-Trimethylbenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,3-Dichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,3-Dichloropropane ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,4-Dichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 12,2-Dichloropropane ND

5.0 0.99 ug/Kg 12/15/16 16:56 12-Chlorotoluene ND

5.0 0.99 ug/Kg 12/15/16 16:56 14-Chlorotoluene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Benzene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Bromobenzene ND

5.0 2.0 ug/Kg 12/15/16 16:56 1Bromoform ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Bromomethane ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Carbon tetrachloride ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Chlorobenzene ND

5.0 2.0 ug/Kg 12/15/16 16:56 1Chloroethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Chloroform ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Chloromethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 1cis-1,2-Dichloroethene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1cis-1,3-Dichloropropene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Dibromomethane ND

5.0 2.0 ug/Kg 12/15/16 16:56 1Dichlorodifluoromethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Ethylbenzene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Hexachlorobutadiene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Isopropylbenzene ND

4.0 2.0 ug/Kg 12/15/16 16:56 1m,p-Xylene ND

20 5.0 ug/Kg 12/15/16 16:56 1Methylene Chloride ND

5.0 2.0 ug/Kg 12/15/16 16:56 1Naphthalene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1n-Butylbenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1N-Propylbenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1o-Xylene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1sec-Butylbenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Styrene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1tert-Butylbenzene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Tetrachloroethene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Toluene ND

TestAmerica Irvine
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-1Client Sample ID: SP01
Matrix: SolidDate Collected: 12/07/16 13:05

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

trans-1,2-Dichloroethene ND 2.0 0.99 ug/Kg 12/15/16 16:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.99 ug/Kg 12/15/16 16:56 1trans-1,3-Dichloropropene ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Trichloroethene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Trichlorofluoromethane ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Vinyl chloride ND

2.0 0.99 ug/Kg 12/15/16 16:56 11,2-Dibromoethane (EDB) ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Bromochloromethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Bromodichloromethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 1Dibromochloromethane ND

2.0 0.99 ug/Kg 12/15/16 16:56 1p-Isopropyltoluene ND

5.0 0.99 ug/Kg 12/15/16 16:56 1Methyl-t-Butyl Ether (MTBE) ND

Toluene-d8 (Surr) 115 79 - 123 12/15/16 16:56 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 109 12/15/16 16:56 179 - 120

Dibromofluoromethane (Surr) 117 12/15/16 16:56 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL MDL

GRO (C4-C12) ND 400 150 ug/Kg 12/16/16 14:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 102 65 - 140 12/16/16 14:21 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL MDL

C13-C22 ND 5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 20:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 20:32 1C23-C40 4.5 J

n-Octacosane 82 40 - 140 12/15/16 09:56 12/15/16 20:32 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8081A - Organochlorine Pesticides (GC)
RL MDL

4,4'-DDD ND F2 5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 14,4'-DDE ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 14,4'-DDT ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Aldrin ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1alpha-BHC ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1beta-BHC ND F2

50 10 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Chlordane (technical) ND

10 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1delta-BHC ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Dieldrin ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Endosulfan I ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Endosulfan II ND F2

10 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Endosulfan sulfate ND F1 F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Endrin ND F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Endrin aldehyde ND F1 F2

5.0 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Endrin ketone ND F1 F2

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1gamma-BHC (Lindane) ND F2

5.0 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Heptachlor ND F2

TestAmerica Irvine
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-1Client Sample ID: SP01
Matrix: SolidDate Collected: 12/07/16 13:05

Date Received: 12/13/16 19:20

Method: 8081A - Organochlorine Pesticides (GC) (Continued)
RL MDL

Heptachlor epoxide ND F2 5.0 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Methoxychlor ND F2

200 50 ug/Kg 12/15/16 11:02 12/18/16 19:25 1Toxaphene ND

Tetrachloro-m-xylene 44 35 - 115 12/15/16 11:02 12/18/16 19:25 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 47 12/15/16 11:02 12/18/16 19:25 145 - 120

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

Aroclor 1016 ND 50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1Aroclor 1221 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1Aroclor 1232 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1Aroclor 1242 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1Aroclor 1248 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1Aroclor 1254 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 14:58 1Aroclor 1260 ND

DCB Decachlorobiphenyl (Surr) 68 45 - 120 12/15/16 11:02 12/16/16 14:58 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Antimony ND 9.8 4.9 mg/Kg 12/20/16 12:22 12/20/16 19:08 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.9 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Arsenic 1.6 J

1.5 0.74 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Barium 52

0.49 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Beryllium ND

0.49 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Cadmium ND

0.98 0.49 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Chromium 36

0.98 0.49 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Cobalt 5.5

2.0 0.98 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Copper 30

2.0 0.98 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Lead 1.6 J

2.0 0.98 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Molybdenum ND

2.0 0.98 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Nickel 9.1

2.9 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Selenium ND

9.8 4.9 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Thallium ND

0.98 0.49 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Vanadium 52

4.9 2.5 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Zinc 17

1.5 0.74 mg/Kg 12/20/16 12:22 12/20/16 19:08 5Silver ND

Method: 7471A - Mercury (CVAA)
RL MDL

Mercury 0.017 J 0.020 0.012 mg/Kg 12/14/16 22:08 12/14/16 23:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-169051-2Client Sample ID: SP02
Matrix: SolidDate Collected: 12/07/16 13:15

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL MDL

1,1,1,2-Tetrachloroethane ND 5.0 1.0 ug/Kg 12/15/16 17:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-2Client Sample ID: SP02
Matrix: SolidDate Collected: 12/07/16 13:15

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

1,1,1-Trichloroethane ND 2.0 1.0 ug/Kg 12/15/16 17:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 1.0 ug/Kg 12/15/16 17:26 11,1,2,2-Tetrachloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,1,2-Trichloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,1-Dichloroethane ND

5.0 1.0 ug/Kg 12/15/16 17:26 11,1-Dichloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,1-Dichloropropene ND

5.0 1.0 ug/Kg 12/15/16 17:26 11,2,3-Trichlorobenzene ND

10 1.0 ug/Kg 12/15/16 17:26 11,2,3-Trichloropropane ND

5.0 1.0 ug/Kg 12/15/16 17:26 11,2,4-Trichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,2,4-Trimethylbenzene ND

5.0 2.0 ug/Kg 12/15/16 17:26 11,2-Dibromo-3-Chloropropane ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,2-Dichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,2-Dichloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,2-Dichloropropane ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,3,5-Trimethylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,3-Dichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,3-Dichloropropane ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,4-Dichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 12,2-Dichloropropane ND

5.0 1.0 ug/Kg 12/15/16 17:26 12-Chlorotoluene ND

5.0 1.0 ug/Kg 12/15/16 17:26 14-Chlorotoluene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Benzene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Bromobenzene ND

5.0 2.0 ug/Kg 12/15/16 17:26 1Bromoform ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Bromomethane ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Carbon tetrachloride ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Chlorobenzene ND

5.0 2.0 ug/Kg 12/15/16 17:26 1Chloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Chloroform ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Chloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 1cis-1,2-Dichloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1cis-1,3-Dichloropropene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Dibromomethane ND

5.0 2.0 ug/Kg 12/15/16 17:26 1Dichlorodifluoromethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Ethylbenzene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Hexachlorobutadiene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Isopropylbenzene ND

4.0 2.0 ug/Kg 12/15/16 17:26 1m,p-Xylene ND

20 5.0 ug/Kg 12/15/16 17:26 1Methylene Chloride ND

5.0 2.0 ug/Kg 12/15/16 17:26 1Naphthalene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1n-Butylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1N-Propylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1o-Xylene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1sec-Butylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Styrene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1tert-Butylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Tetrachloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Toluene ND

2.0 1.0 ug/Kg 12/15/16 17:26 1trans-1,2-Dichloroethene ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-2Client Sample ID: SP02
Matrix: SolidDate Collected: 12/07/16 13:15

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

trans-1,3-Dichloropropene ND 2.0 1.0 ug/Kg 12/15/16 17:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 1.0 ug/Kg 12/15/16 17:26 1Trichloroethene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Trichlorofluoromethane ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Vinyl chloride ND

2.0 1.0 ug/Kg 12/15/16 17:26 11,2-Dibromoethane (EDB) ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Bromochloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Bromodichloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 1Dibromochloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:26 1p-Isopropyltoluene ND

5.0 1.0 ug/Kg 12/15/16 17:26 1Methyl-t-Butyl Ether (MTBE) ND

Toluene-d8 (Surr) 113 79 - 123 12/15/16 17:26 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 108 12/15/16 17:26 179 - 120

Dibromofluoromethane (Surr) 114 12/15/16 17:26 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL MDL

GRO (C4-C12) ND 400 150 ug/Kg 12/16/16 14:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 89 65 - 140 12/16/16 14:48 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL MDL

C13-C22 ND 5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 20:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 20:53 1C23-C40 19

n-Octacosane 91 40 - 140 12/15/16 09:56 12/15/16 20:53 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8081A - Organochlorine Pesticides (GC)
RL MDL

4,4'-DDD ND 5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 14,4'-DDE ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 14,4'-DDT ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Aldrin ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1alpha-BHC ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1beta-BHC ND

50 10 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Chlordane (technical) ND

10 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1delta-BHC ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Dieldrin ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Endosulfan I ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Endosulfan II ND

10 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Endosulfan sulfate ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Endrin ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Endrin aldehyde ND

5.0 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Endrin ketone ND

5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1gamma-BHC (Lindane) ND

5.0 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Heptachlor ND

5.0 2.0 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Heptachlor epoxide ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-2Client Sample ID: SP02
Matrix: SolidDate Collected: 12/07/16 13:15

Date Received: 12/13/16 19:20

Method: 8081A - Organochlorine Pesticides (GC) (Continued)
RL MDL

Methoxychlor ND 5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 19:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 50 ug/Kg 12/15/16 11:02 12/18/16 19:39 1Toxaphene ND

Tetrachloro-m-xylene 44 35 - 115 12/15/16 11:02 12/18/16 19:39 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 43 X 12/15/16 11:02 12/18/16 19:39 145 - 120

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

Aroclor 1016 ND 50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1Aroclor 1221 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1Aroclor 1232 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1Aroclor 1242 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1Aroclor 1248 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1Aroclor 1254 ND

50 17 ug/Kg 12/15/16 11:02 12/16/16 15:14 1Aroclor 1260 ND

DCB Decachlorobiphenyl (Surr) 67 45 - 120 12/15/16 11:02 12/16/16 15:14 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Antimony ND 10 5.0 mg/Kg 12/20/16 12:22 12/20/16 19:18 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.0 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Arsenic 1.9 J

1.5 0.75 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Barium 55

0.50 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Beryllium ND

0.50 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Cadmium ND

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Chromium 29

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Cobalt 6.8

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Copper 29

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Lead 1.4 J

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Molybdenum ND

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Nickel 13

3.0 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Selenium ND

10 5.0 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Thallium ND

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Vanadium 43

5.0 2.5 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Zinc 16

1.5 0.75 mg/Kg 12/20/16 12:22 12/20/16 19:18 5Silver ND

Method: 7471A - Mercury (CVAA)
RL MDL

Mercury ND 0.020 0.012 mg/Kg 12/14/16 22:08 12/14/16 23:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-169051-3Client Sample ID: SP03
Matrix: SolidDate Collected: 12/07/16 13:30

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL MDL

1,1,1,2-Tetrachloroethane ND 5.0 1.0 ug/Kg 12/15/16 17:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 1.0 ug/Kg 12/15/16 17:55 11,1,1-Trichloroethane ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-3Client Sample ID: SP03
Matrix: SolidDate Collected: 12/07/16 13:30

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

1,1,2,2-Tetrachloroethane ND 2.0 1.0 ug/Kg 12/15/16 17:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 1.0 ug/Kg 12/15/16 17:55 11,1,2-Trichloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,1-Dichloroethane ND

5.0 1.0 ug/Kg 12/15/16 17:55 11,1-Dichloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,1-Dichloropropene ND

5.0 1.0 ug/Kg 12/15/16 17:55 11,2,3-Trichlorobenzene ND

10 1.0 ug/Kg 12/15/16 17:55 11,2,3-Trichloropropane ND

5.0 1.0 ug/Kg 12/15/16 17:55 11,2,4-Trichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,2,4-Trimethylbenzene ND

5.0 2.0 ug/Kg 12/15/16 17:55 11,2-Dibromo-3-Chloropropane ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,2-Dichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,2-Dichloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,2-Dichloropropane ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,3,5-Trimethylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,3-Dichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,3-Dichloropropane ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,4-Dichlorobenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 12,2-Dichloropropane ND

5.0 1.0 ug/Kg 12/15/16 17:55 12-Chlorotoluene ND

5.0 1.0 ug/Kg 12/15/16 17:55 14-Chlorotoluene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Benzene ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Bromobenzene ND

5.0 2.0 ug/Kg 12/15/16 17:55 1Bromoform ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Bromomethane ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Carbon tetrachloride ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Chlorobenzene ND

5.0 2.0 ug/Kg 12/15/16 17:55 1Chloroethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Chloroform ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Chloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 1cis-1,2-Dichloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1cis-1,3-Dichloropropene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Dibromomethane ND

5.0 2.0 ug/Kg 12/15/16 17:55 1Dichlorodifluoromethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Ethylbenzene ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Hexachlorobutadiene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Isopropylbenzene ND

4.0 2.0 ug/Kg 12/15/16 17:55 1m,p-Xylene ND

20 5.0 ug/Kg 12/15/16 17:55 1Methylene Chloride ND

5.0 2.0 ug/Kg 12/15/16 17:55 1Naphthalene ND

5.0 1.0 ug/Kg 12/15/16 17:55 1n-Butylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1N-Propylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1o-Xylene ND

5.0 1.0 ug/Kg 12/15/16 17:55 1sec-Butylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Styrene ND

5.0 1.0 ug/Kg 12/15/16 17:55 1tert-Butylbenzene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Tetrachloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Toluene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1trans-1,2-Dichloroethene ND

2.0 1.0 ug/Kg 12/15/16 17:55 1trans-1,3-Dichloropropene ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-3Client Sample ID: SP03
Matrix: SolidDate Collected: 12/07/16 13:30

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

Trichloroethene ND 2.0 1.0 ug/Kg 12/15/16 17:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.0 ug/Kg 12/15/16 17:55 1Trichlorofluoromethane ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Vinyl chloride ND

2.0 1.0 ug/Kg 12/15/16 17:55 11,2-Dibromoethane (EDB) ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Bromochloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Bromodichloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 1Dibromochloromethane ND

2.0 1.0 ug/Kg 12/15/16 17:55 1p-Isopropyltoluene ND

5.0 1.0 ug/Kg 12/15/16 17:55 1Methyl-t-Butyl Ether (MTBE) ND

Toluene-d8 (Surr) 114 79 - 123 12/15/16 17:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 111 12/15/16 17:55 179 - 120

Dibromofluoromethane (Surr) 117 12/15/16 17:55 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL MDL

GRO (C4-C12) ND 400 150 ug/Kg 12/16/16 15:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 83 65 - 140 12/16/16 15:16 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL MDL

C13-C22 ND 5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 21:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 21:14 1C23-C40 10

n-Octacosane 86 40 - 140 12/15/16 09:56 12/15/16 21:14 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8081A - Organochlorine Pesticides (GC)
RL MDL

4,4'-DDD ND 5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 14,4'-DDE ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 14,4'-DDT ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Aldrin ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1alpha-BHC ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1beta-BHC ND

50 10 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Chlordane (technical) ND

10 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1delta-BHC ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Dieldrin ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Endosulfan I ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Endosulfan II ND

10 2.0 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Endosulfan sulfate ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Endrin ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Endrin aldehyde ND

5.0 2.0 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Endrin ketone ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1gamma-BHC (Lindane) ND

5.0 2.0 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Heptachlor ND

5.0 2.0 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Heptachlor epoxide ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 19:53 1Methoxychlor ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-3Client Sample ID: SP03
Matrix: SolidDate Collected: 12/07/16 13:30

Date Received: 12/13/16 19:20

Method: 8081A - Organochlorine Pesticides (GC) (Continued)
RL MDL

Toxaphene ND 200 50 ug/Kg 12/15/16 11:03 12/18/16 19:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Tetrachloro-m-xylene 55 35 - 115 12/15/16 11:03 12/18/16 19:53 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 66 12/15/16 11:03 12/18/16 19:53 145 - 120

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

Aroclor 1016 ND 50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1Aroclor 1221 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1Aroclor 1232 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1Aroclor 1242 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1Aroclor 1248 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1Aroclor 1254 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:29 1Aroclor 1260 ND

DCB Decachlorobiphenyl (Surr) 72 45 - 120 12/15/16 11:03 12/16/16 15:29 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Antimony ND 10 5.0 mg/Kg 12/20/16 12:22 12/20/16 19:20 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.0 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Arsenic 3.0

1.5 0.75 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Barium 70

0.50 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Beryllium ND

0.50 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Cadmium ND

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Chromium 33

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Cobalt 8.5

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Copper 29

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Lead 1.4 J

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Molybdenum ND

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Nickel 11

3.0 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Selenium ND

10 5.0 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Thallium ND

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Vanadium 58

5.0 2.5 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Zinc 20

1.5 0.75 mg/Kg 12/20/16 12:22 12/20/16 19:20 5Silver ND

Method: 7471A - Mercury (CVAA)
RL MDL

Mercury ND 0.020 0.012 mg/Kg 12/14/16 22:08 12/14/16 23:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-169051-4Client Sample ID: SP04
Matrix: SolidDate Collected: 12/07/16 13:40

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL MDL

1,1,1,2-Tetrachloroethane ND 5.0 0.99 ug/Kg 12/15/16 18:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.99 ug/Kg 12/15/16 18:25 11,1,1-Trichloroethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,1,2,2-Tetrachloroethane ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-4Client Sample ID: SP04
Matrix: SolidDate Collected: 12/07/16 13:40

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

1,1,2-Trichloroethane ND 2.0 0.99 ug/Kg 12/15/16 18:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.99 ug/Kg 12/15/16 18:25 11,1-Dichloroethane ND

5.0 0.99 ug/Kg 12/15/16 18:25 11,1-Dichloroethene ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,1-Dichloropropene ND

5.0 0.99 ug/Kg 12/15/16 18:25 11,2,3-Trichlorobenzene ND

9.9 0.99 ug/Kg 12/15/16 18:25 11,2,3-Trichloropropane ND

5.0 0.99 ug/Kg 12/15/16 18:25 11,2,4-Trichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,2,4-Trimethylbenzene ND

5.0 2.0 ug/Kg 12/15/16 18:25 11,2-Dibromo-3-Chloropropane ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,2-Dichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,2-Dichloroethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,2-Dichloropropane ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,3,5-Trimethylbenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,3-Dichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,3-Dichloropropane ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,4-Dichlorobenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 12,2-Dichloropropane ND

5.0 0.99 ug/Kg 12/15/16 18:25 12-Chlorotoluene ND

5.0 0.99 ug/Kg 12/15/16 18:25 14-Chlorotoluene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Benzene ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Bromobenzene ND

5.0 2.0 ug/Kg 12/15/16 18:25 1Bromoform ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Bromomethane ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Carbon tetrachloride ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Chlorobenzene ND

5.0 2.0 ug/Kg 12/15/16 18:25 1Chloroethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Chloroform ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Chloromethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 1cis-1,2-Dichloroethene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1cis-1,3-Dichloropropene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Dibromomethane ND

5.0 2.0 ug/Kg 12/15/16 18:25 1Dichlorodifluoromethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Ethylbenzene ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Hexachlorobutadiene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Isopropylbenzene ND

4.0 2.0 ug/Kg 12/15/16 18:25 1m,p-Xylene ND

20 5.0 ug/Kg 12/15/16 18:25 1Methylene Chloride ND

5.0 2.0 ug/Kg 12/15/16 18:25 1Naphthalene ND

5.0 0.99 ug/Kg 12/15/16 18:25 1n-Butylbenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1N-Propylbenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1o-Xylene ND

5.0 0.99 ug/Kg 12/15/16 18:25 1sec-Butylbenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Styrene ND

5.0 0.99 ug/Kg 12/15/16 18:25 1tert-Butylbenzene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Tetrachloroethene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Toluene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1trans-1,2-Dichloroethene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1trans-1,3-Dichloropropene ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Trichloroethene ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-4Client Sample ID: SP04
Matrix: SolidDate Collected: 12/07/16 13:40

Date Received: 12/13/16 19:20

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

Trichlorofluoromethane ND 5.0 0.99 ug/Kg 12/15/16 18:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.99 ug/Kg 12/15/16 18:25 1Vinyl chloride ND

2.0 0.99 ug/Kg 12/15/16 18:25 11,2-Dibromoethane (EDB) ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Bromochloromethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Bromodichloromethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 1Dibromochloromethane ND

2.0 0.99 ug/Kg 12/15/16 18:25 1p-Isopropyltoluene ND

5.0 0.99 ug/Kg 12/15/16 18:25 1Methyl-t-Butyl Ether (MTBE) ND

Toluene-d8 (Surr) 112 79 - 123 12/15/16 18:25 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 109 12/15/16 18:25 179 - 120

Dibromofluoromethane (Surr) 120 12/15/16 18:25 160 - 120

Method: 8015B - Gasoline Range Organics - (GC)
RL MDL

GRO (C4-C12) ND 390 150 ug/Kg 12/18/16 12:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 68 65 - 140 12/18/16 12:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL MDL

C13-C22 ND 5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 21:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 21:35 1C23-C40 11

n-Octacosane 85 40 - 140 12/15/16 09:56 12/15/16 21:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8081A - Organochlorine Pesticides (GC)
RL MDL

4,4'-DDD ND 5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 14,4'-DDE ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 14,4'-DDT ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Aldrin ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1alpha-BHC ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1beta-BHC ND

50 10 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Chlordane (technical) ND

10 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1delta-BHC ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Dieldrin ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Endosulfan I ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Endosulfan II ND

10 2.0 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Endosulfan sulfate ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Endrin ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Endrin aldehyde ND

5.0 2.0 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Endrin ketone ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1gamma-BHC (Lindane) ND

5.0 2.0 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Heptachlor ND

5.0 2.0 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Heptachlor epoxide ND

5.0 1.5 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Methoxychlor ND

200 50 ug/Kg 12/15/16 11:03 12/18/16 20:07 1Toxaphene ND
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Client Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Lab Sample ID: 440-169051-4Client Sample ID: SP04
Matrix: SolidDate Collected: 12/07/16 13:40

Date Received: 12/13/16 19:20

Tetrachloro-m-xylene 48 35 - 115 12/15/16 11:03 12/18/16 20:07 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl (Surr) 61 12/15/16 11:03 12/18/16 20:07 145 - 120

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
RL MDL

Aroclor 1016 ND 50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1Aroclor 1221 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1Aroclor 1232 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1Aroclor 1242 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1Aroclor 1248 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1Aroclor 1254 ND

50 17 ug/Kg 12/15/16 11:03 12/16/16 15:44 1Aroclor 1260 ND

DCB Decachlorobiphenyl (Surr) 61 45 - 120 12/15/16 11:03 12/16/16 15:44 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Antimony ND 10 5.0 mg/Kg 12/20/16 12:22 12/20/16 19:22 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.0 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Arsenic 2.7 J

1.5 0.75 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Barium 58

0.50 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Beryllium ND

0.50 0.25 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Cadmium ND

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Chromium 55

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Cobalt 6.9

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Copper 41

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Lead 1.9 J

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Molybdenum ND

2.0 1.0 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Nickel 6.9

3.0 1.5 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Selenium ND

10 5.0 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Thallium ND

1.0 0.50 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Vanadium 71

5.0 2.5 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Zinc 18

1.5 0.75 mg/Kg 12/20/16 12:22 12/20/16 19:22 5Silver ND

Method: 7471A - Mercury (CVAA)
RL MDL

Mercury ND 0.020 0.012 mg/Kg 12/14/16 22:08 12/15/16 00:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Method Summary
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL IRV

SW8468015B Gasoline Range Organics - (GC) TAL IRV

SW8468015B Diesel Range Organics (DRO) (GC) TAL IRV

SW8468081A Organochlorine Pesticides (GC) TAL IRV

SW8468082 Polychlorinated Biphenyls (PCBs) by Gas Chromatography TAL IRV

SW8466010B Metals (ICP) TAL IRV

SW8467471A Mercury (CVAA) TAL IRV

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Lab Chronicle
Client: The Bodhi Group TestAmerica Job ID: 440-169051-1

Project/Site: Calvary Chapel

Client Sample ID: SP01 Lab Sample ID: 440-169051-1
Matrix: SolidDate Collected: 12/07/16 13:05

Date Received: 12/13/16 19:20

Analysis 8260B AYL12/15/16 16:561 TAL IRV375940

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.03 g 10 mL

Analysis 8015B 1 376268 12/16/16 14:21 EI TAL IRVTotal/NA 5.06 g 10 mL

Prep 3546 375984 12/15/16 09:56 L1A TAL IRVTotal/NA 15.08 g 1 mL

Analysis 8015B 1 375988 12/15/16 20:32 AMH TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:02 AP TAL IRVTotal/NA 15.03 g 2 mL

Analysis 8081A 1 376646 12/18/16 19:25 KS TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:02 AP TAL IRVTotal/NA 15.03 g 2 mL

Analysis 8082 1 376060 12/16/16 14:58 JM TAL IRVTotal/NA

Prep 3050B 377067 12/20/16 12:22 JL TAL IRVTotal/NA 2.04 g 50 mL

Analysis 6010B 5 377221 12/20/16 19:08 VS TAL IRVTotal/NA

Prep 7471A 375906 12/14/16 22:08 DB TAL IRVTotal/NA 0.50 g 50 mL

Analysis 7471A 1 375919 12/14/16 23:48 DB TAL IRVTotal/NA

Client Sample ID: SP02 Lab Sample ID: 440-169051-2
Matrix: SolidDate Collected: 12/07/16 13:15

Date Received: 12/13/16 19:20

Analysis 8260B AYL12/15/16 17:261 TAL IRV375940

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.01 g 10 mL

Analysis 8015B 1 376268 12/16/16 14:48 EI TAL IRVTotal/NA 5.03 g 10 mL

Prep 3546 375984 12/15/16 09:56 L1A TAL IRVTotal/NA 15.09 g 1 mL

Analysis 8015B 1 375988 12/15/16 20:53 AMH TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:02 AP TAL IRVTotal/NA 15.06 g 2 mL

Analysis 8081A 1 376646 12/18/16 19:39 KS TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:02 AP TAL IRVTotal/NA 15.06 g 2 mL

Analysis 8082 1 376060 12/16/16 15:14 JM TAL IRVTotal/NA

Prep 3050B 377067 12/20/16 12:22 JL TAL IRVTotal/NA 2.00 g 50 mL

Analysis 6010B 5 377221 12/20/16 19:18 VS TAL IRVTotal/NA

Prep 7471A 375906 12/14/16 22:08 DB TAL IRVTotal/NA 0.51 g 50 mL

Analysis 7471A 1 375919 12/14/16 23:56 DB TAL IRVTotal/NA

Client Sample ID: SP03 Lab Sample ID: 440-169051-3
Matrix: SolidDate Collected: 12/07/16 13:30

Date Received: 12/13/16 19:20

Analysis 8260B AYL12/15/16 17:551 TAL IRV375940

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 g 10 mL

Analysis 8015B 1 376268 12/16/16 15:16 EI TAL IRVTotal/NA 5.05 g 10 mL

Prep 3546 375984 12/15/16 09:56 L1A TAL IRVTotal/NA 15.06 g 1 mL

Analysis 8015B 1 375988 12/15/16 21:14 AMH TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:03 AP TAL IRVTotal/NA 15.04 g 2 mL

Analysis 8081A 1 376646 12/18/16 19:53 KS TAL IRVTotal/NA
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Lab Chronicle
Client: The Bodhi Group TestAmerica Job ID: 440-169051-1

Project/Site: Calvary Chapel

Client Sample ID: SP03 Lab Sample ID: 440-169051-3
Matrix: SolidDate Collected: 12/07/16 13:30

Date Received: 12/13/16 19:20

Prep 3546 AP12/15/16 11:03 TAL IRV376020

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.04 g 2 mL

Analysis 8082 1 376060 12/16/16 15:29 JM TAL IRVTotal/NA

Prep 3050B 377067 12/20/16 12:22 JL TAL IRVTotal/NA 2.01 g 50 mL

Analysis 6010B 5 377221 12/20/16 19:20 VS TAL IRVTotal/NA

Prep 7471A 375906 12/14/16 22:08 DB TAL IRVTotal/NA 0.51 g 50 mL

Analysis 7471A 1 375919 12/14/16 23:59 DB TAL IRVTotal/NA

Client Sample ID: SP04 Lab Sample ID: 440-169051-4
Matrix: SolidDate Collected: 12/07/16 13:40

Date Received: 12/13/16 19:20

Analysis 8260B AYL12/15/16 18:251 TAL IRV375940

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.03 g 10 mL

Analysis 8015B 1 376553 12/18/16 12:35 JB TAL IRVTotal/NA 5.08 g 10 mL

Prep 3546 375984 12/15/16 09:56 L1A TAL IRVTotal/NA 15.03 g 1 mL

Analysis 8015B 1 375988 12/15/16 21:35 AMH TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:03 AP TAL IRVTotal/NA 15.07 g 2 mL

Analysis 8081A 1 376646 12/18/16 20:07 KS TAL IRVTotal/NA

Prep 3546 376020 12/15/16 11:03 AP TAL IRVTotal/NA 15.07 g 2 mL

Analysis 8082 1 376060 12/16/16 15:44 JM TAL IRVTotal/NA

Prep 3050B 377067 12/20/16 12:22 JL TAL IRVTotal/NA 2.01 g 50 mL

Analysis 6010B 5 377221 12/20/16 19:22 VS TAL IRVTotal/NA

Prep 7471A 375906 12/14/16 22:08 DB TAL IRVTotal/NA 0.51 g 50 mL

Analysis 7471A 1 375919 12/15/16 00:02 DB TAL IRVTotal/NA

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 440-375940/4

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

RL MDL

1,1,1,2-Tetrachloroethane ND 5.0 1.0 ug/Kg 12/15/16 08:16 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.02.0 ug/Kg 12/15/16 08:16 11,1,1-Trichloroethane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,1,2,2-Tetrachloroethane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,1,2-Trichloroethane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,1-Dichloroethane

ND 1.05.0 ug/Kg 12/15/16 08:16 11,1-Dichloroethene

ND 1.02.0 ug/Kg 12/15/16 08:16 11,1-Dichloropropene

ND 1.05.0 ug/Kg 12/15/16 08:16 11,2,3-Trichlorobenzene

ND 1.010 ug/Kg 12/15/16 08:16 11,2,3-Trichloropropane

ND 1.05.0 ug/Kg 12/15/16 08:16 11,2,4-Trichlorobenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 11,2,4-Trimethylbenzene

ND 2.05.0 ug/Kg 12/15/16 08:16 11,2-Dibromo-3-Chloropropane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,2-Dichlorobenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 11,2-Dichloroethane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,2-Dichloropropane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,3,5-Trimethylbenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 11,3-Dichlorobenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 11,3-Dichloropropane

ND 1.02.0 ug/Kg 12/15/16 08:16 11,4-Dichlorobenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 12,2-Dichloropropane

ND 1.05.0 ug/Kg 12/15/16 08:16 12-Chlorotoluene

ND 1.05.0 ug/Kg 12/15/16 08:16 14-Chlorotoluene

ND 1.02.0 ug/Kg 12/15/16 08:16 1Benzene

ND 1.05.0 ug/Kg 12/15/16 08:16 1Bromobenzene

ND 2.05.0 ug/Kg 12/15/16 08:16 1Bromoform

ND 1.05.0 ug/Kg 12/15/16 08:16 1Bromomethane

ND 1.05.0 ug/Kg 12/15/16 08:16 1Carbon tetrachloride

ND 1.02.0 ug/Kg 12/15/16 08:16 1Chlorobenzene

ND 2.05.0 ug/Kg 12/15/16 08:16 1Chloroethane

ND 1.02.0 ug/Kg 12/15/16 08:16 1Chloroform

ND 1.05.0 ug/Kg 12/15/16 08:16 1Chloromethane

ND 1.02.0 ug/Kg 12/15/16 08:16 1cis-1,2-Dichloroethene

ND 1.02.0 ug/Kg 12/15/16 08:16 1cis-1,3-Dichloropropene

ND 1.02.0 ug/Kg 12/15/16 08:16 1Dibromomethane

ND 2.05.0 ug/Kg 12/15/16 08:16 1Dichlorodifluoromethane

ND 1.02.0 ug/Kg 12/15/16 08:16 1Ethylbenzene

ND 1.05.0 ug/Kg 12/15/16 08:16 1Hexachlorobutadiene

ND 1.02.0 ug/Kg 12/15/16 08:16 1Isopropylbenzene

ND 2.04.0 ug/Kg 12/15/16 08:16 1m,p-Xylene

ND 5.020 ug/Kg 12/15/16 08:16 1Methylene Chloride

ND 2.05.0 ug/Kg 12/15/16 08:16 1Naphthalene

ND 1.05.0 ug/Kg 12/15/16 08:16 1n-Butylbenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 1N-Propylbenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 1o-Xylene

ND 1.05.0 ug/Kg 12/15/16 08:16 1sec-Butylbenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 1Styrene

ND 1.05.0 ug/Kg 12/15/16 08:16 1tert-Butylbenzene

ND 1.02.0 ug/Kg 12/15/16 08:16 1Tetrachloroethene
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 440-375940/4

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

RL MDL

Toluene ND 2.0 1.0 ug/Kg 12/15/16 08:16 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.02.0 ug/Kg 12/15/16 08:16 1trans-1,2-Dichloroethene

ND 1.02.0 ug/Kg 12/15/16 08:16 1trans-1,3-Dichloropropene

ND 1.02.0 ug/Kg 12/15/16 08:16 1Trichloroethene

ND 1.05.0 ug/Kg 12/15/16 08:16 1Trichlorofluoromethane

ND 1.05.0 ug/Kg 12/15/16 08:16 1Vinyl chloride

ND 1.02.0 ug/Kg 12/15/16 08:16 11,2-Dibromoethane (EDB)

ND 1.05.0 ug/Kg 12/15/16 08:16 1Bromochloromethane

ND 1.02.0 ug/Kg 12/15/16 08:16 1Bromodichloromethane

ND 1.02.0 ug/Kg 12/15/16 08:16 1Dibromochloromethane

ND 1.02.0 ug/Kg 12/15/16 08:16 1p-Isopropyltoluene

ND 1.05.0 ug/Kg 12/15/16 08:16 1Methyl-t-Butyl Ether (MTBE)

Toluene-d8 (Surr) 111 79 - 123 12/15/16 08:16 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

104 12/15/16 08:16 14-Bromofluorobenzene (Surr) 79 - 120

117 12/15/16 08:16 1Dibromofluoromethane (Surr) 60 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-375940/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

1,1,1,2-Tetrachloroethane 50.0 58.0 ug/Kg 116 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,1-Trichloroethane 50.0 61.4 ug/Kg 123 65 - 135

1,1,2,2-Tetrachloroethane 50.0 51.8 ug/Kg 104 55 - 140

1,1,2-Trichloroethane 50.0 54.0 ug/Kg 108 65 - 135

1,1-Dichloroethane 50.0 55.9 ug/Kg 112 70 - 130

1,1-Dichloroethene 50.0 53.7 ug/Kg 107 70 - 125

1,1-Dichloropropene 50.0 54.3 ug/Kg 109 70 - 130

1,2,3-Trichlorobenzene 50.0 54.6 ug/Kg 109 60 - 130

1,2,3-Trichloropropane 50.0 55.1 ug/Kg 110 60 - 135

1,2,4-Trichlorobenzene 50.0 57.0 ug/Kg 114 70 - 135

1,2,4-Trimethylbenzene 50.0 53.0 ug/Kg 106 70 - 125

1,2-Dibromo-3-Chloropropane 50.0 53.3 ug/Kg 107 50 - 135

1,2-Dichlorobenzene 50.0 54.8 ug/Kg 110 75 - 120

1,2-Dichloroethane 50.0 66.2 ug/Kg 132 60 - 140

1,2-Dichloropropane 50.0 57.3 ug/Kg 115 70 - 130

1,3,5-Trimethylbenzene 50.0 54.0 ug/Kg 108 70 - 125

1,3-Dichlorobenzene 50.0 54.2 ug/Kg 108 75 - 125

1,3-Dichloropropane 50.0 50.7 ug/Kg 101 70 - 125

1,4-Dichlorobenzene 50.0 53.9 ug/Kg 108 75 - 120

2,2-Dichloropropane 50.0 67.7 ug/Kg 135 60 - 145

2-Chlorotoluene 50.0 51.7 ug/Kg 103 70 - 125

4-Chlorotoluene 50.0 52.7 ug/Kg 105 75 - 125

Benzene 50.0 52.6 ug/Kg 105 65 - 120

Bromobenzene 50.0 54.2 ug/Kg 108 75 - 120

Bromoform 50.0 63.8 ug/Kg 128 55 - 135
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-375940/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

Bromomethane 50.0 66.9 ug/Kg 134 60 - 145

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Carbon tetrachloride 50.0 65.0 ug/Kg 130 65 - 140

Chlorobenzene 50.0 49.9 ug/Kg 100 75 - 120

Chloroethane 50.0 59.6 ug/Kg 119 60 - 140

Chloroform 50.0 59.4 ug/Kg 119 70 - 130

Chloromethane 50.0 56.7 ug/Kg 113 45 - 145

cis-1,2-Dichloroethene 50.0 57.0 ug/Kg 114 70 - 125

cis-1,3-Dichloropropene 50.0 56.0 ug/Kg 112 75 - 125

Dibromomethane 50.0 61.3 ug/Kg 123 70 - 130

Dichlorodifluoromethane 50.0 50.5 ug/Kg 101 35 - 160

Ethylbenzene 50.0 49.0 ug/Kg 98 70 - 125

Hexachlorobutadiene 50.0 55.4 ug/Kg 111 60 - 135

Isopropylbenzene 50.0 51.8 ug/Kg 104 75 - 130

m,p-Xylene 50.0 50.7 ug/Kg 101 70 - 125

Methylene Chloride 50.0 53.8 ug/Kg 108 55 - 135

Naphthalene 50.0 51.8 ug/Kg 104 55 - 135

n-Butylbenzene 50.0 52.3 ug/Kg 105 70 - 130

N-Propylbenzene 50.0 51.0 ug/Kg 102 70 - 130

o-Xylene 50.0 49.7 ug/Kg 99 70 - 125

sec-Butylbenzene 50.0 49.2 ug/Kg 98 70 - 125

Styrene 50.0 49.1 ug/Kg 98 75 - 130

tert-Butylbenzene 50.0 52.7 ug/Kg 105 70 - 125

Tetrachloroethene 50.0 50.8 ug/Kg 102 70 - 125

Toluene 50.0 49.6 ug/Kg 99 70 - 125

trans-1,2-Dichloroethene 50.0 58.4 ug/Kg 117 70 - 125

trans-1,3-Dichloropropene 50.0 58.1 ug/Kg 116 70 - 135

Trichloroethene 50.0 57.5 ug/Kg 115 70 - 125

Trichlorofluoromethane 50.0 65.3 ug/Kg 131 60 - 145

Vinyl chloride 50.0 59.2 ug/Kg 118 55 - 135

1,2-Dibromoethane (EDB) 50.0 56.3 ug/Kg 113 70 - 130

Bromochloromethane 50.0 61.7 ug/Kg 123 70 - 135

Bromodichloromethane 50.0 63.9 ug/Kg 128 70 - 135

Dibromochloromethane 50.0 59.0 ug/Kg 118 65 - 140

p-Isopropyltoluene 50.0 52.0 ug/Kg 104 75 - 125

Methyl-t-Butyl Ether (MTBE) 50.0 65.9 ug/Kg 132 60 - 140

Toluene-d8 (Surr) 79 - 123

Surrogate

101

LCS LCS

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 79 - 120

114Dibromofluoromethane (Surr) 60 - 120

Client Sample ID: Matrix SpikeLab Sample ID: 440-169267-A-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

1,1,1,2-Tetrachloroethane ND 49.7 56.6 ug/Kg 114 65 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1,1-Trichloroethane ND 49.7 62.4 ug/Kg 125 65 - 145
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 440-169267-A-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

1,1,2,2-Tetrachloroethane ND 49.7 54.2 ug/Kg 109 40 - 160

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1,2-Trichloroethane ND 49.7 54.5 ug/Kg 110 65 - 140

1,1-Dichloroethane ND 49.7 56.1 ug/Kg 113 65 - 135

1,1-Dichloroethene ND 49.7 57.0 ug/Kg 115 65 - 135

1,1-Dichloropropene ND 49.7 55.0 ug/Kg 111 65 - 135

1,2,3-Trichlorobenzene ND 49.7 45.2 ug/Kg 91 45 - 145

1,2,3-Trichloropropane ND 49.7 58.5 ug/Kg 118 50 - 150

1,2,4-Trichlorobenzene ND 49.7 49.1 ug/Kg 99 50 - 140

1,2,4-Trimethylbenzene ND 49.7 51.0 ug/Kg 103 65 - 140

1,2-Dibromo-3-Chloropropane ND 49.7 57.4 ug/Kg 115 40 - 150

1,2-Dichlorobenzene ND 49.7 52.1 ug/Kg 105 70 - 130

1,2-Dichloroethane ND 49.7 63.0 ug/Kg 127 60 - 150

1,2-Dichloropropane ND 49.7 56.8 ug/Kg 114 65 - 130

1,3,5-Trimethylbenzene ND 49.7 52.4 ug/Kg 105 65 - 135

1,3-Dichlorobenzene ND 49.7 51.2 ug/Kg 103 70 - 130

1,3-Dichloropropane ND 49.7 52.7 ug/Kg 106 65 - 140

1,4-Dichlorobenzene ND 49.7 51.1 ug/Kg 103 70 - 130

2,2-Dichloropropane ND 49.7 67.0 ug/Kg 135 65 - 150

2-Chlorotoluene ND 49.7 51.1 ug/Kg 103 60 - 135

4-Chlorotoluene ND 49.7 52.5 ug/Kg 106 65 - 135

Benzene ND 49.7 53.1 ug/Kg 107 65 - 130

Bromobenzene ND 49.7 55.1 ug/Kg 111 65 - 140

Bromoform ND 49.7 62.1 ug/Kg 125 50 - 145

Bromomethane ND 49.7 65.5 ug/Kg 132 60 - 155

Carbon tetrachloride ND 49.7 64.6 ug/Kg 130 60 - 145

Chlorobenzene ND 49.7 49.8 ug/Kg 100 70 - 130

Chloroethane ND 49.7 58.8 ug/Kg 118 60 - 150

Chloroform ND 49.7 58.7 ug/Kg 118 65 - 135

Chloromethane ND 49.7 59.6 ug/Kg 120 40 - 145

cis-1,2-Dichloroethene ND 49.7 55.5 ug/Kg 112 65 - 135

cis-1,3-Dichloropropene ND 49.7 57.5 ug/Kg 116 70 - 135

Dibromomethane ND 49.7 59.0 ug/Kg 119 65 - 140

Dichlorodifluoromethane ND 49.7 53.0 ug/Kg 107 30 - 160

Ethylbenzene ND 49.7 48.8 ug/Kg 98 70 - 135

Hexachlorobutadiene ND 49.7 35.7 ug/Kg 72 50 - 145

Isopropylbenzene ND 49.7 49.2 ug/Kg 99 70 - 145

m,p-Xylene ND 49.7 49.6 ug/Kg 100 70 - 130

Methylene Chloride ND 49.7 54.7 ug/Kg 110 55 - 145

Naphthalene ND 49.7 53.7 ug/Kg 108 40 - 150

n-Butylbenzene ND 49.7 44.0 ug/Kg 89 55 - 145

N-Propylbenzene ND 49.7 50.2 ug/Kg 101 65 - 140

o-Xylene ND 49.7 48.2 ug/Kg 97 65 - 130

sec-Butylbenzene ND 49.7 44.8 ug/Kg 90 60 - 135

Styrene ND 49.7 48.5 ug/Kg 97 70 - 140

tert-Butylbenzene ND 49.7 49.8 ug/Kg 100 60 - 140

Tetrachloroethene ND 49.7 50.8 ug/Kg 102 65 - 135

Toluene ND 49.7 50.3 ug/Kg 101 70 - 130

trans-1,2-Dichloroethene ND 49.7 59.8 ug/Kg 120 70 - 135
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 440-169267-A-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

trans-1,3-Dichloropropene ND 49.7 58.7 ug/Kg 118 60 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Trichloroethene ND 49.7 58.7 ug/Kg 118 65 - 140

Trichlorofluoromethane ND 49.7 64.9 ug/Kg 131 55 - 155

Vinyl chloride ND 49.7 61.7 ug/Kg 124 55 - 140

1,2-Dibromoethane (EDB) ND 49.7 56.6 ug/Kg 114 65 - 140

Bromochloromethane ND 49.7 59.6 ug/Kg 120 65 - 145

Bromodichloromethane ND 49.7 60.2 ug/Kg 121 65 - 145

Dibromochloromethane ND 49.7 58.2 ug/Kg 117 60 - 145

p-Isopropyltoluene ND 49.7 46.6 ug/Kg 94 60 - 140

Methyl-t-Butyl Ether (MTBE) ND 49.7 65.2 ug/Kg 131 55 - 155

Toluene-d8 (Surr) 79 - 123

Surrogate

105

MS MS

Qualifier Limits%Recovery

1074-Bromofluorobenzene (Surr) 79 - 120

112Dibromofluoromethane (Surr) 60 - 120

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-169267-A-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

1,1,1,2-Tetrachloroethane ND 49.9 57.1 ug/Kg 114 65 - 145 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1,1-Trichloroethane ND 49.9 60.7 ug/Kg 122 65 - 145 3 20

1,1,2,2-Tetrachloroethane ND 49.9 54.7 ug/Kg 110 40 - 160 1 30

1,1,2-Trichloroethane ND 49.9 57.0 ug/Kg 114 65 - 140 4 30

1,1-Dichloroethane ND 49.9 53.7 ug/Kg 108 65 - 135 4 25

1,1-Dichloroethene ND 49.9 55.2 ug/Kg 111 65 - 135 3 25

1,1-Dichloropropene ND 49.9 54.6 ug/Kg 109 65 - 135 1 20

1,2,3-Trichlorobenzene ND 49.9 50.0 ug/Kg 100 45 - 145 10 30

1,2,3-Trichloropropane ND 49.9 60.5 ug/Kg 121 50 - 150 3 30

1,2,4-Trichlorobenzene ND 49.9 53.3 ug/Kg 107 50 - 140 8 30

1,2,4-Trimethylbenzene ND 49.9 52.8 ug/Kg 106 65 - 140 3 25

1,2-Dibromo-3-Chloropropane ND 49.9 59.7 ug/Kg 120 40 - 150 4 30

1,2-Dichlorobenzene ND 49.9 54.0 ug/Kg 108 70 - 130 4 25

1,2-Dichloroethane ND 49.9 62.1 ug/Kg 124 60 - 150 2 25

1,2-Dichloropropane ND 49.9 56.8 ug/Kg 114 65 - 130 0 20

1,3,5-Trimethylbenzene ND 49.9 54.7 ug/Kg 110 65 - 135 4 25

1,3-Dichlorobenzene ND 49.9 53.4 ug/Kg 107 70 - 130 4 25

1,3-Dichloropropane ND 49.9 55.1 ug/Kg 110 65 - 140 4 25

1,4-Dichlorobenzene ND 49.9 52.6 ug/Kg 105 70 - 130 3 25

2,2-Dichloropropane ND 49.9 64.6 ug/Kg 129 65 - 150 4 25

2-Chlorotoluene ND 49.9 52.5 ug/Kg 105 60 - 135 3 25

4-Chlorotoluene ND 49.9 53.5 ug/Kg 107 65 - 135 2 25

Benzene ND 49.9 52.7 ug/Kg 106 65 - 130 1 20

Bromobenzene ND 49.9 56.8 ug/Kg 114 65 - 140 3 25

Bromoform ND 49.9 65.4 ug/Kg 131 50 - 145 5 30

Bromomethane ND 49.9 65.6 ug/Kg 131 60 - 155 0 25

Carbon tetrachloride ND 49.9 62.4 ug/Kg 125 60 - 145 3 25
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-169267-A-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375940

Chlorobenzene ND 49.9 50.3 ug/Kg 101 70 - 130 1 25

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Chloroethane ND 49.9 61.7 ug/Kg 124 60 - 150 5 25

Chloroform ND 49.9 57.8 ug/Kg 116 65 - 135 2 20

Chloromethane ND 49.9 56.2 ug/Kg 113 40 - 145 6 25

cis-1,2-Dichloroethene ND 49.9 55.9 ug/Kg 112 65 - 135 1 25

cis-1,3-Dichloropropene ND 49.9 58.6 ug/Kg 117 70 - 135 2 25

Dibromomethane ND 49.9 59.3 ug/Kg 119 65 - 140 0 25

Dichlorodifluoromethane ND 49.9 51.6 ug/Kg 103 30 - 160 3 35

Ethylbenzene ND 49.9 49.9 ug/Kg 100 70 - 135 2 25

Hexachlorobutadiene ND 49.9 42.7 ug/Kg 86 50 - 145 18 35

Isopropylbenzene ND 49.9 50.3 ug/Kg 101 70 - 145 2 25

m,p-Xylene ND 49.9 50.2 ug/Kg 101 70 - 130 1 25

Methylene Chloride ND 49.9 55.2 ug/Kg 111 55 - 145 1 25

Naphthalene ND 49.9 57.4 ug/Kg 115 40 - 150 7 40

n-Butylbenzene ND 49.9 49.2 ug/Kg 99 55 - 145 11 30

N-Propylbenzene ND 49.9 51.5 ug/Kg 103 65 - 140 3 25

o-Xylene ND 49.9 50.0 ug/Kg 100 65 - 130 4 25

sec-Butylbenzene ND 49.9 47.9 ug/Kg 96 60 - 135 7 25

Styrene ND 49.9 49.3 ug/Kg 99 70 - 140 2 25

tert-Butylbenzene ND 49.9 52.5 ug/Kg 105 60 - 140 5 25

Tetrachloroethene ND 49.9 51.6 ug/Kg 103 65 - 135 2 25

Toluene ND 49.9 51.2 ug/Kg 103 70 - 130 2 20

trans-1,2-Dichloroethene ND 49.9 58.9 ug/Kg 118 70 - 135 2 25

trans-1,3-Dichloropropene ND 49.9 59.8 ug/Kg 120 60 - 145 2 25

Trichloroethene ND 49.9 58.3 ug/Kg 117 65 - 140 1 25

Trichlorofluoromethane ND 49.9 63.9 ug/Kg 128 55 - 155 2 25

Vinyl chloride ND 49.9 61.1 ug/Kg 122 55 - 140 1 30

1,2-Dibromoethane (EDB) ND 49.9 59.4 ug/Kg 119 65 - 140 5 25

Bromochloromethane ND 49.9 60.3 ug/Kg 121 65 - 145 1 25

Bromodichloromethane ND 49.9 60.4 ug/Kg 121 65 - 145 0 20

Dibromochloromethane ND 49.9 60.0 ug/Kg 120 60 - 145 3 25

p-Isopropyltoluene ND 49.9 50.2 ug/Kg 101 60 - 140 8 25

Methyl-t-Butyl Ether (MTBE) ND 49.9 64.7 ug/Kg 130 55 - 155 1 35

Toluene-d8 (Surr) 79 - 123

Surrogate

107

MSD MSD

Qualifier Limits%Recovery

1064-Bromofluorobenzene (Surr) 79 - 120

112Dibromofluoromethane (Surr) 60 - 120

Method: 8015B - Gasoline Range Organics - (GC)

Client Sample ID: Method BlankLab Sample ID: MB 440-376268/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376268

RL MDL

GRO (C4-C12) ND 400 150 ug/Kg 12/16/16 10:59 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 440-376268/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376268

4-Bromofluorobenzene (Surr) 105 65 - 140 12/16/16 10:59 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-376268/3

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376268

GRO (C4-C12) 1600 1370 ug/Kg 86 70 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

100

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 440-376268/4

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376268

GRO (C4-C12) 1600 1380 ug/Kg 86 70 - 135 0 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

103

LCSD LCSD

Qualifier Limits%Recovery

Client Sample ID: Matrix SpikeLab Sample ID: 440-168861-F-4 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376268

GRO (C4-C12) ND 1590 970 ug/Kg 61 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

85

MS MS

Qualifier Limits%Recovery

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-168861-F-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376268

GRO (C4-C12) ND 1580 1020 ug/Kg 64 60 - 140 5 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

85

MSD MSD

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 440-376553/32

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376553

RL MDL

GRO (C4-C12) ND 400 150 ug/Kg 12/18/16 00:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 94 65 - 140 12/18/16 00:41 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-376553/30

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376553

GRO (C4-C12) 1600 1350 ug/Kg 84 70 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

104

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 440-376553/31

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376553

GRO (C4-C12) 1600 1360 ug/Kg 85 70 - 135 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 65 - 140

Surrogate

104

LCSD LCSD

Qualifier Limits%Recovery

Client Sample ID: Matrix SpikeLab Sample ID: 440-168951-A-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376553

GRO (C4-C12) ND F1 1580 620 F1 ug/Kg 39 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) X 65 - 140

Surrogate

59

MS MS

Qualifier Limits%Recovery

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-168951-A-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376553

GRO (C4-C12) ND F1 1580 580 F1 ug/Kg 37 60 - 140 7 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) X 65 - 140

Surrogate

55

MSD MSD

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8015B - Diesel Range Organics (DRO) (GC)

Client Sample ID: Method BlankLab Sample ID: MB 440-375984/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375986 Prep Batch: 375984

RL MDL

C13-C22 ND 5.0 2.5 mg/Kg 12/15/16 09:56 12/15/16 17:20 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.55.0 mg/Kg 12/15/16 09:56 12/15/16 17:20 1C23-C40

n-Octacosane 81 40 - 140 12/15/16 17:20 1

MB MB

Surrogate

12/15/16 09:56

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-375984/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375986 Prep Batch: 375984

C10-C28 66.7 58.1 mg/Kg 87 45 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

n-Octacosane 40 - 140

Surrogate

95

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Matrix SpikeLab Sample ID: 440-169269-A-1-A MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375987 Prep Batch: 375984

C10-C28 47 66.4 75.4 mg/Kg 43 40 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

n-Octacosane 40 - 140

Surrogate

70

MS MS

Qualifier Limits%Recovery

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-169269-A-1-B MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375987 Prep Batch: 375984

C10-C28 47 66.6 82.7 mg/Kg 54 40 - 120 9 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

n-Octacosane 40 - 140

Surrogate

85

MSD MSD

Qualifier Limits%Recovery

Method: 8081A - Organochlorine Pesticides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 440-376020/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

RL MDL

4,4'-DDD ND 5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 18:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 14,4'-DDE

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 14,4'-DDT

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Aldrin
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8081A - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 440-376020/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

RL MDL

alpha-BHC ND 5.0 1.5 ug/Kg 12/15/16 11:02 12/18/16 18:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1beta-BHC

ND 1050 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Chlordane (technical)

ND 1.510 ug/Kg 12/15/16 11:02 12/18/16 18:30 1delta-BHC

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Dieldrin

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Endosulfan I

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Endosulfan II

ND 2.010 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Endosulfan sulfate

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Endrin

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Endrin aldehyde

ND 2.05.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Endrin ketone

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1gamma-BHC (Lindane)

ND 2.05.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Heptachlor

ND 2.05.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Heptachlor epoxide

ND 1.55.0 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Methoxychlor

ND 50200 ug/Kg 12/15/16 11:02 12/18/16 18:30 1Toxaphene

Tetrachloro-m-xylene 72 35 - 115 12/18/16 18:30 1

MB MB

Surrogate

12/15/16 11:02

Dil FacPrepared AnalyzedQualifier Limits%Recovery

84 12/15/16 11:02 12/18/16 18:30 1DCB Decachlorobiphenyl (Surr) 45 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-376020/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

4,4'-DDD 13.3 11.5 ug/Kg 86 59 - 118

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4,4'-DDE 13.3 11.8 ug/Kg 88 55 - 115

4,4'-DDT 13.3 11.6 ug/Kg 87 51 - 131

Aldrin 13.3 11.3 ug/Kg 85 46 - 115

alpha-BHC 13.3 10.8 ug/Kg 81 38 - 115

beta-BHC 13.3 10.4 ug/Kg 78 46 - 115

delta-BHC 13.3 11.2 ug/Kg 84 52 - 115

Dieldrin 13.3 11.8 ug/Kg 88 57 - 115

Endosulfan I 13.3 11.5 ug/Kg 87 56 - 115

Endosulfan II 13.3 11.7 ug/Kg 88 49 - 117

Endosulfan sulfate 13.3 11.4 ug/Kg 85 54 - 115

Endrin 13.3 11.2 ug/Kg 84 56 - 120

Endrin aldehyde 13.3 10.5 ug/Kg 79 41 - 115

Endrin ketone 13.3 11.7 ug/Kg 88 54 - 119

gamma-BHC (Lindane) 13.3 10.9 ug/Kg 82 49 - 115

Heptachlor 13.3 11.1 ug/Kg 84 52 - 115

Heptachlor epoxide 13.3 11.5 ug/Kg 86 38 - 128

Methoxychlor 13.3 12.3 ug/Kg 92 46 - 146

Tetrachloro-m-xylene 35 - 115

Surrogate

70

LCS LCS

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8081A - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-376020/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

DCB Decachlorobiphenyl (Surr) 45 - 120

Surrogate

79

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

4,4'-DDD ND F2 13.2 9.95 ug/Kg 75 40 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4,4'-DDE ND F2 13.2 10.5 ug/Kg 79 35 - 130

4,4'-DDT ND F2 13.2 10.1 ug/Kg 76 35 - 130

Aldrin ND F2 13.2 10.1 ug/Kg 76 40 - 115

alpha-BHC ND F2 13.2 9.49 ug/Kg 72 40 - 115

beta-BHC ND F2 13.2 9.00 ug/Kg 68 40 - 120

delta-BHC ND F2 13.2 9.63 J ug/Kg 73 45 - 120

Dieldrin ND F2 13.2 10.3 ug/Kg 78 40 - 125

Endosulfan I ND F2 13.2 10.0 ug/Kg 76 40 - 120

Endosulfan II ND F2 13.2 10.2 ug/Kg 77 40 - 125

Endosulfan sulfate ND F1 F2 13.2 9.87 J ug/Kg 75 45 - 120

Endrin ND F2 13.2 10.0 ug/Kg 76 45 - 125

Endrin aldehyde ND F1 F2 13.2 9.16 ug/Kg 69 30 - 120

Endrin ketone ND F1 F2 13.2 10.3 ug/Kg 78 40 - 120

gamma-BHC (Lindane) ND F2 13.2 9.51 ug/Kg 72 40 - 120

Heptachlor ND F2 13.2 9.89 ug/Kg 75 40 - 115

Heptachlor epoxide ND F2 13.2 10.1 ug/Kg 76 45 - 115

Methoxychlor ND F2 13.2 10.7 ug/Kg 81 40 - 135

Tetrachloro-m-xylene 35 - 115

Surrogate

59

MS MS

Qualifier Limits%Recovery

65DCB Decachlorobiphenyl (Surr) 45 - 120

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

4,4'-DDD ND F2 13.3 7.15 F2 ug/Kg 54 40 - 130 33 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4,4'-DDE ND F2 13.3 7.23 F2 ug/Kg 55 35 - 130 36 30

4,4'-DDT ND F2 13.3 7.14 F2 ug/Kg 54 35 - 130 35 30

Aldrin ND F2 13.3 7.07 F2 ug/Kg 53 40 - 115 35 30

alpha-BHC ND F2 13.3 6.75 F2 ug/Kg 51 40 - 115 34 30

beta-BHC ND F2 13.3 6.23 F2 ug/Kg 47 40 - 120 36 30

delta-BHC ND F2 13.3 6.15 J F2 ug/Kg 46 45 - 120 44 30

Dieldrin ND F2 13.3 7.09 F2 ug/Kg 53 40 - 125 37 30

Endosulfan I ND F2 13.3 6.78 F2 ug/Kg 51 40 - 120 39 30

Endosulfan II ND F2 13.3 5.57 F2 ug/Kg 42 40 - 125 59 30

Endosulfan sulfate ND F1 F2 13.3 2.42 J F1 F2 ug/Kg 18 45 - 120 121 30

Endrin ND F2 13.3 7.05 F2 ug/Kg 53 45 - 125 35 30

Endrin aldehyde ND F1 F2 13.3 3.67 J F1 F2 ug/Kg 28 30 - 120 86 30
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8081A - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376646 Prep Batch: 376020

Endrin ketone ND F1 F2 13.3 3.85 J F1 F2 ug/Kg 29 40 - 120 91 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

gamma-BHC (Lindane) ND F2 13.3 6.75 F2 ug/Kg 51 40 - 120 34 30

Heptachlor ND F2 13.3 6.99 F2 ug/Kg 53 40 - 115 34 30

Heptachlor epoxide ND F2 13.3 7.15 F2 ug/Kg 54 45 - 115 34 30

Methoxychlor ND F2 13.3 6.11 F2 ug/Kg 46 40 - 135 55 30

Tetrachloro-m-xylene 35 - 115

Surrogate

43

MSD MSD

Qualifier Limits%Recovery

50DCB Decachlorobiphenyl (Surr) 45 - 120

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 440-376020/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376060 Prep Batch: 376020

RL MDL

Aroclor 1016 ND 50 17 ug/Kg 12/15/16 11:02 12/16/16 13:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1750 ug/Kg 12/15/16 11:02 12/16/16 13:57 1Aroclor 1221

ND 1750 ug/Kg 12/15/16 11:02 12/16/16 13:57 1Aroclor 1232

ND 1750 ug/Kg 12/15/16 11:02 12/16/16 13:57 1Aroclor 1242

ND 1750 ug/Kg 12/15/16 11:02 12/16/16 13:57 1Aroclor 1248

ND 1750 ug/Kg 12/15/16 11:02 12/16/16 13:57 1Aroclor 1254

ND 1750 ug/Kg 12/15/16 11:02 12/16/16 13:57 1Aroclor 1260

DCB Decachlorobiphenyl (Surr) 63 45 - 120 12/16/16 13:57 1

MB MB

Surrogate

12/15/16 11:02

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-376020/5-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376060 Prep Batch: 376020

Aroclor 1016 267 223 ug/Kg 84 65 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Aroclor 1260 267 238 ug/Kg 89 65 - 115

DCB Decachlorobiphenyl (Surr) 45 - 120

Surrogate

89

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376060 Prep Batch: 376020

Aroclor 1016 ND 266 172 ug/Kg 65 50 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Aroclor 1260 ND 266 171 ug/Kg 64 50 - 125
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography (Continued)

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376060 Prep Batch: 376020

DCB Decachlorobiphenyl (Surr) 45 - 120

Surrogate

63

MS MS

Qualifier Limits%Recovery

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 376060 Prep Batch: 376020

Aroclor 1016 ND 266 178 ug/Kg 67 50 - 120 3 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Aroclor 1260 ND 266 196 ug/Kg 74 50 - 125 14 30

DCB Decachlorobiphenyl (Surr) 45 - 120

Surrogate

71

MSD MSD

Qualifier Limits%Recovery

Method: 6010B - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 440-377067/1-A ^5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 377221 Prep Batch: 377067

RL MDL

Antimony ND 10 5.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.53.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Arsenic

ND 0.751.5 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Barium

ND 0.250.50 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Beryllium

ND 0.250.50 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Cadmium

ND 0.501.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Chromium

ND 0.501.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Cobalt

ND 1.02.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Copper

ND 1.02.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Lead

ND 1.02.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Molybdenum

ND 1.02.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Nickel

ND 1.53.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Selenium

ND 5.010 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Thallium

ND 0.501.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Vanadium

ND 2.55.0 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Zinc

ND 0.751.5 mg/Kg 12/20/16 12:22 12/20/16 18:54 5Silver

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-377067/2-A ^5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 377221 Prep Batch: 377067

Antimony 50.0 50.9 mg/Kg 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Arsenic 50.0 49.1 mg/Kg 98 80 - 120

Barium 50.0 50.8 mg/Kg 102 80 - 120

Beryllium 50.0 48.4 mg/Kg 97 80 - 120

Cadmium 50.0 48.1 mg/Kg 96 80 - 120

Chromium 50.0 49.5 mg/Kg 99 80 - 120
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 6010B - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-377067/2-A ^5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 377221 Prep Batch: 377067

Cobalt 50.0 50.1 mg/Kg 100 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Copper 50.0 51.0 mg/Kg 102 80 - 120

Lead 50.0 50.3 mg/Kg 101 80 - 120

Molybdenum 50.0 53.4 mg/Kg 107 80 - 120

Nickel 50.0 49.9 mg/Kg 100 80 - 120

Selenium 50.0 45.6 mg/Kg 91 80 - 120

Thallium 50.0 49.8 mg/Kg 100 80 - 120

Vanadium 50.0 49.5 mg/Kg 99 80 - 120

Zinc 50.0 48.7 mg/Kg 97 80 - 120

Silver 25.0 24.4 mg/Kg 98 80 - 120

Client Sample ID: Matrix SpikeLab Sample ID: 440-170009-A-1-B MS ^5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 377221 Prep Batch: 377067

Antimony ND F1 49.8 31.3 F1 mg/Kg 63 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Arsenic 2.5 J 49.8 49.9 mg/Kg 95 75 - 125

Barium 51 F1 F2 49.8 93.5 mg/Kg 86 75 - 125

Beryllium ND 49.8 48.1 mg/Kg 97 75 - 125

Cadmium ND 49.8 47.5 mg/Kg 95 75 - 125

Chromium 14 49.8 66.2 mg/Kg 104 75 - 125

Cobalt 3.4 49.8 54.3 mg/Kg 102 75 - 125

Copper 7.5 49.8 59.5 mg/Kg 104 75 - 125

Lead 4.0 49.8 51.9 mg/Kg 96 75 - 125

Molybdenum ND 49.8 47.5 mg/Kg 96 75 - 125

Nickel 4.5 49.8 56.2 mg/Kg 104 75 - 125

Selenium ND 49.8 44.9 mg/Kg 90 75 - 125

Thallium ND 49.8 48.7 mg/Kg 98 75 - 125

Vanadium 40 49.8 86.2 mg/Kg 93 75 - 125

Zinc 26 49.8 70.2 mg/Kg 89 75 - 125

Silver ND 24.9 24.3 mg/Kg 98 75 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-170009-A-1-C MSD ^5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 377221 Prep Batch: 377067

Antimony ND F1 50.0 27.4 F1 mg/Kg 55 75 - 125 13 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Arsenic 2.5 J 50.0 51.5 mg/Kg 98 75 - 125 3 20

Barium 51 F1 F2 50.0 117 F1 F2 mg/Kg 131 75 - 125 22 20

Beryllium ND 50.0 48.7 mg/Kg 97 75 - 125 1 20

Cadmium ND 50.0 47.1 mg/Kg 94 75 - 125 1 20

Chromium 14 50.0 68.2 mg/Kg 108 75 - 125 3 20

Cobalt 3.4 50.0 54.8 mg/Kg 103 75 - 125 1 20

Copper 7.5 50.0 63.4 mg/Kg 112 75 - 125 6 20

Lead 4.0 50.0 54.7 mg/Kg 101 75 - 125 5 20

Molybdenum ND 50.0 50.2 mg/Kg 100 75 - 125 5 20

Nickel 4.5 50.0 58.6 mg/Kg 108 75 - 125 4 20
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QC Sample Results
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Method: 6010B - Metals (ICP) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 440-170009-A-1-C MSD ^5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 377221 Prep Batch: 377067

Selenium ND 50.0 43.8 mg/Kg 88 75 - 125 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Thallium ND 50.0 47.4 mg/Kg 95 75 - 125 3 20

Vanadium 40 50.0 101 mg/Kg 122 75 - 125 16 20

Zinc 26 50.0 78.6 mg/Kg 105 75 - 125 11 20

Silver ND 25.0 24.6 mg/Kg 99 75 - 125 1 20

Method: 7471A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 440-375906/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375919 Prep Batch: 375906

RL MDL

Mercury ND 0.020 0.012 mg/Kg 12/14/16 22:08 12/14/16 23:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-375906/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375919 Prep Batch: 375906

Mercury 0.800 0.848 mg/Kg 106 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375919 Prep Batch: 375906

Mercury 0.017 J 0.800 0.799 mg/Kg 98 70 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: SP01Lab Sample ID: 440-169051-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 375919 Prep Batch: 375906

Mercury 0.017 J 0.800 0.824 mg/Kg 101 70 - 130 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

GC/MS VOA

Analysis Batch: 375940

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260B440-169051-1 SP01 Total/NA

Solid 8260B440-169051-2 SP02 Total/NA

Solid 8260B440-169051-3 SP03 Total/NA

Solid 8260B440-169051-4 SP04 Total/NA

Solid 8260BMB 440-375940/4 Method Blank Total/NA

Solid 8260BLCS 440-375940/5 Lab Control Sample Total/NA

Solid 8260B440-169267-A-3 MS Matrix Spike Total/NA

Solid 8260B440-169267-A-3 MSD Matrix Spike Duplicate Total/NA

GC VOA

Analysis Batch: 376268

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B440-169051-1 SP01 Total/NA

Solid 8015B440-169051-2 SP02 Total/NA

Solid 8015B440-169051-3 SP03 Total/NA

Solid 8015BMB 440-376268/5 Method Blank Total/NA

Solid 8015BLCS 440-376268/3 Lab Control Sample Total/NA

Solid 8015BLCSD 440-376268/4 Lab Control Sample Dup Total/NA

Solid 8015B440-168861-F-4 MS Matrix Spike Total/NA

Solid 8015B440-168861-F-4 MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 376553

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B440-169051-4 SP04 Total/NA

Solid 8015BMB 440-376553/32 Method Blank Total/NA

Solid 8015BLCS 440-376553/30 Lab Control Sample Total/NA

Solid 8015BLCSD 440-376553/31 Lab Control Sample Dup Total/NA

Solid 8015B440-168951-A-1 MS Matrix Spike Total/NA

Solid 8015B440-168951-A-1 MSD Matrix Spike Duplicate Total/NA

GC Semi VOA

Prep Batch: 375984

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3546440-169051-1 SP01 Total/NA

Solid 3546440-169051-2 SP02 Total/NA

Solid 3546440-169051-3 SP03 Total/NA

Solid 3546440-169051-4 SP04 Total/NA

Solid 3546MB 440-375984/1-A Method Blank Total/NA

Solid 3546LCS 440-375984/2-A Lab Control Sample Total/NA

Solid 3546440-169269-A-1-A MS Matrix Spike Total/NA

Solid 3546440-169269-A-1-B MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 375986

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 375984MB 440-375984/1-A Method Blank Total/NA

Solid 8015B 375984LCS 440-375984/2-A Lab Control Sample Total/NA
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QC Association Summary
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

GC Semi VOA (Continued)

Analysis Batch: 375987

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 375984440-169269-A-1-A MS Matrix Spike Total/NA

Solid 8015B 375984440-169269-A-1-B MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 375988

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 375984440-169051-1 SP01 Total/NA

Solid 8015B 375984440-169051-2 SP02 Total/NA

Solid 8015B 375984440-169051-3 SP03 Total/NA

Solid 8015B 375984440-169051-4 SP04 Total/NA

Prep Batch: 376020

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3546440-169051-1 SP01 Total/NA

Solid 3546440-169051-2 SP02 Total/NA

Solid 3546440-169051-3 SP03 Total/NA

Solid 3546440-169051-4 SP04 Total/NA

Solid 3546MB 440-376020/1-A Method Blank Total/NA

Solid 3546LCS 440-376020/2-A Lab Control Sample Total/NA

Solid 3546LCS 440-376020/5-A Lab Control Sample Total/NA

Solid 3546440-169051-1 MS SP01 Total/NA

Solid 3546440-169051-1 MS SP01 Total/NA

Solid 3546440-169051-1 MSD SP01 Total/NA

Solid 3546440-169051-1 MSD SP01 Total/NA

Analysis Batch: 376060

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8082 376020440-169051-1 SP01 Total/NA

Solid 8082 376020440-169051-2 SP02 Total/NA

Solid 8082 376020440-169051-3 SP03 Total/NA

Solid 8082 376020440-169051-4 SP04 Total/NA

Solid 8082 376020MB 440-376020/1-A Method Blank Total/NA

Solid 8082 376020LCS 440-376020/5-A Lab Control Sample Total/NA

Solid 8082 376020440-169051-1 MS SP01 Total/NA

Solid 8082 376020440-169051-1 MSD SP01 Total/NA

Analysis Batch: 376646

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8081A 376020440-169051-1 SP01 Total/NA

Solid 8081A 376020440-169051-2 SP02 Total/NA

Solid 8081A 376020440-169051-3 SP03 Total/NA

Solid 8081A 376020440-169051-4 SP04 Total/NA

Solid 8081A 376020MB 440-376020/1-A Method Blank Total/NA

Solid 8081A 376020LCS 440-376020/2-A Lab Control Sample Total/NA

Solid 8081A 376020440-169051-1 MS SP01 Total/NA

Solid 8081A 376020440-169051-1 MSD SP01 Total/NA
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QC Association Summary
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Metals

Prep Batch: 375906

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471A440-169051-1 SP01 Total/NA

Solid 7471A440-169051-2 SP02 Total/NA

Solid 7471A440-169051-3 SP03 Total/NA

Solid 7471A440-169051-4 SP04 Total/NA

Solid 7471AMB 440-375906/1-A Method Blank Total/NA

Solid 7471ALCS 440-375906/2-A Lab Control Sample Total/NA

Solid 7471A440-169051-1 MS SP01 Total/NA

Solid 7471A440-169051-1 MSD SP01 Total/NA

Analysis Batch: 375919

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471A 375906440-169051-1 SP01 Total/NA

Solid 7471A 375906440-169051-2 SP02 Total/NA

Solid 7471A 375906440-169051-3 SP03 Total/NA

Solid 7471A 375906440-169051-4 SP04 Total/NA

Solid 7471A 375906MB 440-375906/1-A Method Blank Total/NA

Solid 7471A 375906LCS 440-375906/2-A Lab Control Sample Total/NA

Solid 7471A 375906440-169051-1 MS SP01 Total/NA

Solid 7471A 375906440-169051-1 MSD SP01 Total/NA

Prep Batch: 377067

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B440-169051-1 SP01 Total/NA

Solid 3050B440-169051-2 SP02 Total/NA

Solid 3050B440-169051-3 SP03 Total/NA

Solid 3050B440-169051-4 SP04 Total/NA

Solid 3050BMB 440-377067/1-A ^5 Method Blank Total/NA

Solid 3050BLCS 440-377067/2-A ^5 Lab Control Sample Total/NA

Solid 3050B440-170009-A-1-B MS ^5 Matrix Spike Total/NA

Solid 3050B440-170009-A-1-C MSD ^5 Matrix Spike Duplicate Total/NA

Analysis Batch: 377221

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B 377067440-169051-1 SP01 Total/NA

Solid 6010B 377067440-169051-2 SP02 Total/NA

Solid 6010B 377067440-169051-3 SP03 Total/NA

Solid 6010B 377067440-169051-4 SP04 Total/NA

Solid 6010B 377067MB 440-377067/1-A ^5 Method Blank Total/NA

Solid 6010B 377067LCS 440-377067/2-A ^5 Lab Control Sample Total/NA

Solid 6010B 377067440-170009-A-1-B MS ^5 Matrix Spike Total/NA

Solid 6010B 377067440-170009-A-1-C MSD ^5 Matrix Spike Duplicate Total/NA
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Definitions/Glossary
TestAmerica Job ID: 440-169051-1Client: The Bodhi Group

Project/Site: Calvary Chapel

Qualifiers

GC VOA

Qualifier Description

X Surrogate is outside control limits

Qualifier

F1 MS and/or MSD Recovery is outside acceptance limits.

GC Semi VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

F2 MS/MSD RPD exceeds control limits

F1 MS and/or MSD Recovery is outside acceptance limits.

X Surrogate is outside control limits

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

F1 MS and/or MSD Recovery is outside acceptance limits.

F2 MS/MSD RPD exceeds control limits

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Certification Summary
Client: The Bodhi Group TestAmerica Job ID: 440-169051-1

Project/Site: Calvary Chapel

Laboratory: TestAmerica Irvine
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

California CA ELAP 27069State Program 06-30-18

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

8015B 3546 Solid C13-C22

8015B 3546 Solid C23-C40

8260B Solid 1,1-Dichloropropene

8260B Solid 1,2,3-Trichlorobenzene

8260B Solid 1,2,4-Trimethylbenzene

8260B Solid 1,3,5-Trimethylbenzene

8260B Solid 1,3-Dichloropropane

8260B Solid 2,2-Dichloropropane

8260B Solid 2-Chlorotoluene

8260B Solid 4-Chlorotoluene

8260B Solid Bromobenzene

8260B Solid cis-1,2-Dichloroethene

8260B Solid m,p-Xylene

8260B Solid Methyl-t-Butyl Ether (MTBE)

8260B Solid n-Butylbenzene

8260B Solid N-Propylbenzene

8260B Solid p-Isopropyltoluene

8260B Solid sec-Butylbenzene

8260B Solid tert-Butylbenzene
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Login Sample Receipt Checklist

Client: The Bodhi Group Job Number: 440-169051-1

Login Number: 169051

Question Answer Comment

Creator: Avila, Stephanie 1

List Source: TestAmerica Irvine

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Appendix H 

Evidence of Past Grading 



 
 

DATE: OCTOBER 4, 2016 

TO: MARNI BORG, ENVIRONMENTAL PLANNER, CITY OF SANTEE 

FROM: HANNAH GBEH, REC CONSULTANTS, INC. 

RE: EVIDENCE OF PAST GRADING ON CALVARY CHAPEL EXPANSION 
SITE (MJR 1601A; AEIS 2016-6) 

Ms. Marni Borg, 
 
Please accept this document as evidence related to past grading on the Calvary Chapel Expansion 
Project Site, located at 10920 Summit Avenue, Santee, California 92017. 
 
Most of the western portion of the Project site, between the channel on the east side and the 
rounded brow ditch on the west side, was graded in the early 1980s and still has compacted soil and 
piles of soil present onsite. The website, HistoricalAerial.com, provides photographic evidence (see 
below) that in 1989 the western portion of the project site was graded and disturbed. A 1994 photo 
provides clear imagery of a distinct pattern of Coastal Sage Scrub shrubs growing on the manmade 
dirt piles. The Coastal Sage Scrub in the previously disturbed part of the site has lower shrub cover 
separated by compacted soil with less ground cover relative to habitat outside the previously graded 
area. The previously graded area also contains dirt piles with very little vegetative growth and has 
greater cover of broad-leaf invasive plants such as short-pod mustard, tocalote/star thistle, and 
filaree. In the areas with lower shrub cover and where shrub cover is equivalent to nearby coastal 
sage scrub not previously graded, broom baccharis, a disturbance-associated shrub, is co-dominant 
with buckwheat and sagebrush. The graded area is concave, with the back slope below the ground 
level of adjacent better-quality Coastal Sage Scrub.  
 
Below are photographs/images of the project site that illustrate the site’s past grading. A visit to the 
project site today will visually confirm that stockpiled soils still exist within the western portion of 
the project site, which is undeveloped and overgrown with disturbed coastal sage scrub. 
 
 
  



 
Historicalaerials.com of Site From 1989 

 

 
Historicalaerials.com of Site from 1994 

 



 
Disturbed CSS in central area of photograph (yellow arrow) – broom baccharis is visible as co-
dominant with buckwheat and sagebrush; bare dirt piles (green arrow) are visible to right. Soil 
compaction in disturbed land and non-native grassland in the foreground continues into the coastal 
sage scrub. Strip of relatively undisturbed CSS in background (blue arrow) has visibly different 
texture due to low amount of broom baccharis and is an example of preferred California 
Gnatchatcher habitat. 
 



 
The texture of broom baccharis in disturbed coastal sage scrub is visible on the left (yellow arrow), 
beyond the area of disturbed land and non-native grassland. 



 
Satellite imagery (Google Earth) showing the disturbed condition of Coastal Sage Scrub in the 
graded area that was observed during REC’s site surveys. Disturbed coastal sage scrub with greater 
amount of bare or almost-bare, compacted, previously graded soil, dirt piles, and greater cover of 
graminoid forbs occurs in the area west of the yellow arrow and east of the brow ditch (green 
arrow).   
 
 
If you have any questions or require additional information, please do not hesitate to contact me. 
 
Best 

Hannah Gbeh 
Senior Environmental Science Project Manager  
REC Consultants, Inc. 
Environmental • Engineering • Land Surveying   

2442 Second Avenue, San Diego, California 92101 
Phone: 619-326-6024 
Fax: 619-232-9210  

www.rec-consultants.com 

http://www.rec-consultants.com/


 

 

 

 

 

 

 

 

 

 

 

Appendix I 

Response to Comments 

  



   

 

LETTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESPONSE 

 

 

 

 

 

A-1: This letter was received by the San Diego County 

Archaeological Society during Public Review of the Mitigated 

Negative Declaration for the Calvary Church Expansion. The 

letter indicates the committee of the San Diego Archaeological 

Society concurs with the mitigation measures required for the 

project. No further changes or mitigation are necessary. This 

comment does not raise an environmental issue that requires 

changes to or new mitigation in the Initial Study/Mitigated 

Negative Declaration (IS/MND).  No additional response or 

action is required in accordance with CEQA Section 15073.5(c). 
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LETTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESPONSE 

 

 

 

 

 

B-1: This letter was received by the Governor’s Office of 

Planning and Research at the conclusion of Public Review 

(March 2, 2017) for the Mitigated Negative Declaration for the 

Calvary Church Expansion. The letter indicates that no state 

agencies submitted comments on the Mitigated Negative 

Declaration. No further changes or mitigation are necessary. 

This letter does not raise an environmental issue that requires 

changes to or new mitigation in the Initial Study/Mitigated 

Negative Declaration (IS/MND). No additional response or 

action is required in accordance with CEQA Section 15073.5(c). 
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          LETTER 
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Appendix J 

Mitigation Monitoring and Reporting Program 



 
 

EXHIBIT A 
MITIGATION MONITORING AND REPORTING PROGRAM 

Calvary Chapel Expansion 
(MJR1601-1/AEIS2016-6) 

 
The California Public Resources Code, Section 21081.6, requires that a lead or 
responsible agency adopt a mitigation monitoring plan when approving or carrying out a 
project when a Mitigated Negative Declaration (MND) identifies measures to reduce 
potential adverse environmental impacts. As lead agency for the project, the City of 
Santee (City) is responsible for adoption and implementation of the Mitigation 
Monitoring and Reporting Program (MMRP).  
 
The City has prepared an MND in conformance with Section 15178 of the State Guidelines 
for the Implementation of the California Environmental Quality Act. The purpose of the 
MND and the Initial Study Checklist/Environmental Evaluation is to identify any potentially 
significant impacts associated with the proposed project and incorporate mitigation 
measures into the project as necessary to eliminate the potentially significant effects of the 
project or to reduce the effects to a level of insignificance. 
 
Purpose of the MMRP 
The purpose of the MMRP is to ensure that the mitigation measures required by the 
MND for the Calvary Chapel Expansion (MJR 1601-1; AEIS2016-6) are properly 
implemented. The City will monitor the mitigation measures required for construction of 
the Project. The MMRP Checklist provides a mechanism for monitoring the mitigation 
measures in compliance with the MND.  General guidelines for the use and 
implementation of the monitoring program are described below. 
 
Mitigation Monitoring Checklist 
The Mitigation Monitoring Checklist is organized by the time of implementation and by 
categories of environmental impacts. For each impact area, the impacts identified in the 
MND are summarized, and the required mitigation measures are listed. The following 
items are identified for each mitigation measure to ensure the implementation of each 
measure: (1) responsibility for implementation and monitoring; (2) date of completion; 
and (3) initials of monitor. A "Comments" column is provided for the monitor to insert 
comments concerning the completion of the mitigation measures.   
 
Timing 
The mitigation measures will be implemented at various times as construction proceeds. 
Some measures are implemented prior to the commencement of construction while 
others are completed during construction (e.g., during trenching and grading).   
 
Responsibility 
For each mitigation measure, the responsible party for implementing the measure is 
identified. In most cases, the Applicant is the responsible party for implementing the  
 



 

mitigation measure. The entity responsible for monitoring the implementation is also 
identified.  In most cases, the City is responsible for monitoring.   
 
Verification of Completion 
The "Completion" columns have been left blank.  The mitigation monitor will use these 
columns to indicate the date of completion, and to initial the completion of the mitigation 
measure. 
 
Comments 
A comments column is included to provide space for the monitor to record notes and 
observations as needed. 
 



 

Calvary Chapel Expansion (MJR1601-1/AEIS2016-6) MMRP-3 
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Biological Resources 
BIO-MM-1: Prior to approval of the grading permit, the 
Project applicant shall purchase 1.76 acres of Diegan 
coastal sage scrub occupied by coastal California 
gnatcatcher, which must be managed in perpetuity within 
a conservation easement. An Incidental Take Permit from 
USFWS shall be required because activities associated 
with the project may result in the incidental take of coastal 
California gnatcatcher through the removal and 
modification of occupied coastal California gnatcatcher 
habitat. To fulfill the requirements of the Incidental Take 
Permit, a low-effect Habitat Conservation Plan (HCP) 
shall be prepared for the proposed mitigation site, and 
shall be approved by USFWS prior to approval of the 
grading permit for the Project. The HCP includes 
measures to avoid, minimize and mitigate impacts to the 
coastal California gnatcatcher. The coastal sage scrub 
mitigation acreage shall be achieved off-site through the 
purchase and conservation of 1.76 acres of Diegan 
coastal sage scrub, located within a parcel (APN 378-
170-10-00) containing 9.1 acres of coastal sage scrub 
and approved by USFWS. The mitigation acreage shall 
be protected by permanent signage and its location within 
a larger protected conservation area, and managed in 
accordance with all requirements in the approved HCP 

Applicant X    City of 
Santee 
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and associated resource management plan. 
BIO-MM-2: Prior to approval of the grading permit, the 
Project applicant shall purchase 0.12 acre of non-native 
grassland. The non-native grassland mitigation acreage, 
to be purchased at an existing habitat mitigation bank, 
such as Crestridge, shall be managed in perpetuity within 
a conservation easement. 

Applicant X    City of 
Santee 

 

     

BIO-MM-3: Prior to vegetation clearing, grubbing, and/or 
grading, a qualified biologist shall supervise the 
placement of temporary construction fencing or flagging 
at the limits of disturbance adjacent to sensitive biological 
habitats. The biologist shall attend the pre-construction 
meeting, educate workers about the need to avoid 
impacts outside of the approved area, shall be present 
during pre-construction activities such as clearing and 
grubbing to ensure there is no encroachment into the 
fenced biologically sensitive areas, and shall notify the 
City if any such encroachment should occur. Permanent 
fencing shall be installed at the western, northwestern, 
and southwestern edges of the Site development footprint 
between the Project and remaining coastal sage scrub 
habitat prior to construction. 

Applicant  X X X City of 
Santee 

 

     

BIO-MM-4: The Project applicant shall ensure that no 
active nests are adversely affected by vegetation 
clearing, grubbing, grading, or construction, in compliance 
with the Migratory Bird Treaty Act California Fish and 
Game Code. These activities shall be scheduled to avoid 

Applicant X X X  City of 
Santee 
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the coastal California gnatcatcher and general avian 
breeding season (February 15 – August 31). Alternatively, 
these activities may occur during the avian breeding 
season if a qualified biologist conducts a survey for nests 
within three days prior to the work in the area, and 
monitors vegetation removal to ensure no nesting 
birds/raptors are impacted by the Project. If an active nest 
is identified, the following active nest protection mitigation 
measures shall be applied: 
a. A buffer shall be established between the clearing, 
grubbing, grading, and construction activities and the 
active nest so that nesting activities are not interrupted. 
The buffer shall be a minimum width of 300 feet and shall 
be delineated by temporary fencing, and shall remain in 
effect as long as construction is occurring or until the nest 
is no longer active. The biologist shall monitor the nest 
during Project activities until nesting is complete. This 
buffer may be reduced if it can be demonstrated to the 
satisfaction of the Wildlife Agencies that the reduction 
does not represent a threat to nesting activities. 
b. Normal clearing, grubbing, grading, and construction 
without nest buffer(s) may resume once the biologist 
demonstrates to the satisfaction of the City of Santee and 
Wildlife Agencies that all nesting is complete. Nesting 
would be considered complete if no active nests are 
observed during a focused nesting bird survey conducted 
within three days prior to resumption of such activities. 
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BIO-MM-5: Project-related landscaping shall not include 
exotic plant species that may be invasive to native 
habitats. Invasive exotic plant species not to be used 
include those listed on the California Invasive Plant 
Council’s Invasive Plant Inventory. Prior to approval of 
grading plans, the Project applicant shall submit and 
obtain City approval of a Landscape Plan. Due to the 
proximity to the Wildland Urban Interface, the landscape 
plan shall be consistent with the San Diego County Plant 
List for Defensible Space. In addition, landscaping shall 
not include plants that require intensive irrigation, 
fertilizers, or pesticides adjacent to preserve areas, and 
water runoff from landscaped areas shall be directed 
away from adjacent habitat and contained and/or treated 
within the development footprint. Any planting stock to be 
brought onto the Project Site for landscaping shall be first 
inspected by a qualified pest inspector to ensure it is free 
of pest species that could invade natural areas, including 
but not limited to, Argentine ants, fire ants, and other 
insect pests. 

Applicant X  X  City of 
Santee 

 

     

BIO-MM-6: Lighting from the Project Site shall not “spill 
over” or “trespass” into adjacent native habitat. A total of 
twelve lighting standards shall be placed in the parking lot 
in accordance with the locations specified in the 
Photometric Analysis for the Project prepared by Hamann 
Construction dated August 2016. Lighting standards shall 
be mounted 19 feet above finished grade, and the 

Applicant   X X City of 
Santee 
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luminaire shall be shielded and directed to ensure that 
Project-related lighting does not spill over onto adjacent 
native habitat. 

Cultural Resources 
CUL-MM-1: An Archaeological monitor and qualified 
Native American observer shall be present onsite during 
all earth-disturbing activities, with the authority to stop 
such activity if any cultural resources, or human remains, 
are unearthed. Prior to any ground disturbance, the 
archaeological monitor shall perform a walk-over transect 
to identify any cultural artifacts, surface scatter, midden, 
etc. The archaeological monitor would ensure that if any 
prehistoric or historic subsurface cultural resources are 
discovered during ground-disturbing activities, all work 
within 50 feet of the resource shall be halted and a 
qualified archaeologist shall be consulted to assess the 
significance of the find according to CEQA Guidelines 
Section 15064.5. If any find is determined to be 
significant, representatives from the City and the 
archaeologist will meet to determine the appropriate 
avoidance measures or other appropriate mitigation. All 
significant cultural materials recovered shall be, as 
necessary and at the discretion of the consulting 
archaeologist, subject to scientific analysis, professional 
museum curation, and documentation according to 
current professional standards. In considering any 
suggested mitigation proposed by the consulting 

Applicant   X  City of 
Santee  

 
Applicant’s 
Archaeologi
cal / Tribal 

Cultural 
Resources 
Specialists  

     



 

Mitigation Measure 

M
iti

ga
tio

n 
R

es
po

ns
ib

ili
ty

 

Time Frame of Mitigation 

M
on

ito
rin

g 
R

ep
or

tin
g 

A
ge

nc
y 

Ti
m

e 
Fr

am
e 

fo
r 

Ve
rif

ic
at

io
n 

Fr
eq

ue
nc

y 
to

 

D
at

e 
of

 C
om

pl
et

io
n 

D
at

e 
of

 V
er

ifi
ca

tio
n 

C
om

m
en

ts
 

P
la

nn
in

g 

P
re

-C
on

st
. 

D
ur

in
g 

C
on

st
. 

P
os

t C
on

st
. 

M
on

ito
r 

R
ep

or
t 

archaeologist to mitigate impacts to historic resources or 
unique archaeological resources, the City will determine 
whether avoidance is necessary and feasible in light of 
factors such as the nature of the find, project design, 
costs and other considerations. If avoidance is infeasible, 
other appropriate measures (e.g., data recovery) will be 
instituted. Work may proceed on other parts of the project 
site while mitigation for cultural resources is being carried 
out. 
 
If human skeletal remains are uncovered during project 
construction, the archaeological monitor will direct the 
contractor or appropriate representative to halt work, 
contact the San Diego County Coroner to evaluate the 
remains, and follow the procedures and protocols set 
forth in Section 15064.(e)(1) of the CEQA Guidelines. If 
the coroner determines that the remains are Native 
American, the project proponent will contact the Native 
American Heritage Commission (NAHC), in accordance 
with Health and Safety Code Section 7050.5, subdivision 
(c), and Public Resources Code 5097.98 (as amended by 
AB 2641). Per Public Resources Code 5097.98, the land 
owner shall ensure that the immediate vicinity, according 
to generally accepted cultural or archaeological standards 
or practices, where the Native American human remains 
are located, is not damaged or disturbed by further 
development activity until the landowner has discussed 
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and conferred, as required by law, with the most likely 
descendants regarding their recommendations, if 
applicable, taking into account the possibility of multiple 
human remains. 
CUL-MM-2: Prior to the preconstruction meeting, a 
paleontologist that meets the Society of Vertebrate 
Paleontology standards shall be retained by the applicant 
to establish procedures for paleontological resource 
surveillance throughout the project construction and, in 
cooperation with the project applicant, procedures for 
temporarily halting or redirecting work to permit sampling, 
identification and evaluation of fossils. The same 
paleontologist shall attend the preconstruction meeting 
and shall inform construction personnel involved in 
excavating and grading activities of the possibility of 
discovering fossils at any location and the protocol to be 
followed if fossils are found. Prior to grading plan 
approval, the City shall ensure grading plan notes include 
specific reference to the following: During any ground-
disturbing activities, construction personnel involved in 
excavating and grading activities shall be informed of the 
possibility of discovering fossils at any location and the 
protocol to be followed if fossils are found. If potentially 
unique paleontological resources (fossils) are 
inadvertently discovered during project construction, work 
shall be halted immediately within 50 feet of the 
discovery, the City shall be notified, and paleontologist 

Applicant  X X  City of 
Santee  

 
Applicant’s 
Paleontolo

gist   

     



 

Mitigation Measure 

M
iti

ga
tio

n 
R

es
po

ns
ib

ili
ty

 

Time Frame of Mitigation 

M
on

ito
rin

g 
R

ep
or

tin
g 

A
ge

nc
y 

Ti
m

e 
Fr

am
e 

fo
r 

Ve
rif

ic
at

io
n 

Fr
eq

ue
nc

y 
to

 

D
at

e 
of

 C
om

pl
et

io
n 

D
at

e 
of

 V
er

ifi
ca

tio
n 

C
om

m
en

ts
 

P
la

nn
in

g 

P
re

-C
on

st
. 

D
ur

in
g 

C
on

st
. 

P
os

t C
on

st
. 

M
on

ito
r 

R
ep

or
t 

shall be retained to determine the significance of the 
discovery. Excavated finds shall be offered to a State-
designated repository such as the Museum of 
Paleontology at the University of California, Berkeley, or 
the California Academy of Sciences. 

Geology and Soils 
GEO-MM-1: The Construction Contractor shall ensure 
that construction of the Project complies with the 
recommendations identified in the project specific 
Geotechnical Investigation, prepared by Construction 
Testing and Engineering (2016). 

Applicant X X X  City of 
Santee  

 
Applicant’s 
Constructi

on 
Contractor 

     

Hydrology and Water Quality 
HYDRO-MM-1: Prior to and during project grading and 
construction, the construction contractor shall incorporate 
the appropriate construction BMPs, as identified in the 
Project Specific SWQMP and Drainage Study, to prevent 
water quality contamination, including: vegetation 
stabilization planting; hydraulic stabilization hydroseeding; 
bonded fiber matrix or stabilized fiber matrix; physical 
stabilization erosion control blanket; standard lot 
perimeter protection, silt fencing, gravel and sand bags; 
storm drain inlet protection; stabilized construction 
entrances, street sweeping and vacuuming; material 
delivery and storage; spill prevention and control; 
concrete waste management; solid waste management; 

Applicant  X X  City of 
Santee  

 
Applicant’s 
Constructi

on 
Contractor  
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sanitary waste management and hazardous waste 
management. During project construction, the 
construction contractor shall be responsible for ensure 
proper implementation and maintenance of construction 
BMPs required in the Project Specific SWQMP and 
Drainage Study. 
HYDRO-MM-2: During project construction, the 
construction contractor shall ensure the following source 
control and site design BMPs are implemented, as 
identified in the Project Specific SWQMP and Drainage 
Study: storm drain stenciling or signage; protecting trash 
storage areas from rainfall, run-on, runoff and wind 
dispersal; maintaining natural drainage pathways and 
hydrologic features; conserving natural areas, soils and 
vegetation; minimizing impervious areas; impervious area 
dispersion; and landscaping with native or drought 
tolerant species. During project operation, the site owner 
shall be responsible for ensuring proper maintenance of 
the onsite source control and site design BMPs. 

Applicant   X X City of 
Santee  

 
Applicant’s 
Constructi

on 
Contractor 

 
Applicant  

  

     

HYDRO-MM-3: Prior to discharging the project site, all 
runoff from the developed portions of the project site shall 
be intercepted by three onsite receiving biofiltration basin 
BMPs to be constructed as part of the project, as 
identified in the Project Specific SWQMP and Drainage 
Study. The construction contractor shall be responsible 
for the installation of the biofiltration basins, which include 
the following: BMP 1 is an infiltration basin located 

Applicant   X X City of 
Santee  

 
Applicant’s 
Constructi

on 
Contractor  
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adjacent to Summit Avenue; BMP 2 consists of two 
basins located in the proposed parking lot that are 
hydraulically connected to act as a single partial basin; 
and BMP 3 is an infiltration basin located adjacent to the 
south entrance of the project. 

 

HYDRO-MM-4: Prior to issuance of a grading permit, the 
applicant shall prepare a Stormwater Pollution Prevention 
Plan (SWPPP) for review and approval by the City of 
Santee. The SWPPP shall be prepared by a Qualified 
SWPPP Developer (QSD). A Qualified SWPPP 
Practitioner (QSP) shall be hired to monitor and manage 
the SWPPP construction BMPs onsite during 
construction. 

Applicant X  X  City of 
Santee  

 

     

Noise 
NOI-MM-1: In conformance with Section 8.12.290 of the 
Municipal Code (Noise Ordinance), construction work, 
including onsite equipment maintenance and repair, shall 
be limited to the hours of 7 a.m. to 7 p.m., Monday 
through Saturday. 

Applicant   X  City of 
Santee  
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NOI-MM-2: Construction equipment, including vehicles, 
generator and compressors, shall be maintained in proper 
operating condition and will be equipped with 
manufacturers’ standard noise control devices or better 
(mufflers, acoustical lagging, and/or engine enclosures). 

Applicant   X  City of 
Santee  

 

     

NOI-MM-3: Electrical power shall be supplied from 
commercial power supply, wherever feasible, in order to 
avoid or minimize the use of engine-driven generators. 

Applicant   X  City of 
Santee  

 

     

NOI-MM-4: Prior to approval of the final grading plans, 
the plans shall demonstrate to the satisfaction of the City 
Engineer that the staging and heavy equipment repair 
areas have been located as far as practicable from the 
closest residences. 

Applicant X    City of 
Santee  
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