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This project-specific Water Quality Management Plan (WQMP) has been prepared for:  

Stefan Vogel 
by Keith A. Christiansen  
for the project known as The Wren, APN 670-110-043 

 
This WQMP is intended to comply with the requirements of Cathedral City for APN 670-110-043, 
which includes the requirement for the preparation and implementation of a project-specific 
WQMP.  
The undersigned, while owning the property/project described in the preceding paragraph, shall 
be responsible for the implementation of this WQMP and will ensure that this WQMP is amended 
as appropriate to reflect up-to-date conditions on the site.  This WQMP will be reviewed with the 
facility operator, facility supervisors, employees, tenants, maintenance and service contractors, 
or any other party (or parties) having responsibility for implementing portions of this WQMP.  At 
least one copy of this WQMP will be maintained at the project site or project office in perpetuity. 
The undersigned is authorized to certify and to approve implementation of this WQMP.  The 
undersigned is aware that implementation of this WQMP is enforceable under Cathedral City 
Water Quality Ordinance (Municipal Code Section CCMC Title 15.10). 
If the undersigned transfers its interest in the subject property/project, the undersigned shall notify 
the successor in interest of its responsibility to implement this WQMP. 
 
"I, the undersigned, certify under penalty of law that I am the owner of the property that is the 
subject of this WQMP, and that the provisions of this WQMP have been reviewed and accepted 
and that the WQMP will be transferred to future successors in interest." 
 
 
  ATTEST 
Owner's Signature 
 
Stefan Vogel   ______ 
Owner's Printed Name  
 
President  
Owner's Title/Position 
 
       
Date 
 
Stefan Vogel 
36101 Bob Hope Drive, Ste. E5 
Rancho Mirage, CA 92270 
Telephone: 626-277-6782 
 
 

THIS FORM SHALL BE NOTARIZED BEFORE ACCEPTANCE OF THE  
FINAL PROJECT SPECIFIC WQMP

 
 
  
Notary Signature 
 
  
Printed Name  
 
  
Title/Position 
 
  
Date 
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I. Project Description 
 
Project Owner:  Stefan Vogel 

36101 Bob Hope Drive, Ste. E5 
Rancho Mirage, CA 92270 
Telephone: 626-277-6782 

 
 
 

WQMP Preparer: Keith A. Christiansen P.E. 
5225 Canyon Crest drive, Ste. 251 
Riverside, California 92507 
Telephone: 951-323-4713 

 

Project Site Address: XXXXX Rosemount Avenue 
    Cathedral City, CA 92234 
Planning Area/ 

Community Name/ 
Development Name: The Wren  
 
APN Number(s): 670-110-043 

Latitude & Longitude: 33°49'39.9"N 116°27'24.6"W 
 

Receiving Water: Whitewater River Channel, 
  Coachella Valley Stormwater Channel 
 
Project Site Size: 10.48 ac. 
Standard Industrial Classification (SIC) Code: 7000, 7011 

 
Formation of Home Owners' Association (HOA) 
or Property Owners Association (POA):   Y    N   
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Additional Permits/Approvals required for the Project: 

AGENCY Permit required 

State Department of Fish and Wildlife, Fish and 
Game Code §1602 Streambed Alteration Agreement 

Y   N  

State Water Resources Control Board, Clean Water 
Act (CWA) Section 401 Water Quality Certification 

Y   N  

US Army Corps of Engineers, CWA Section 404 
permit 

Y   N  

US Fish and Wildlife, Endangered Species Act 
Section 7 biological opinion 

Y   N  

Statewide Construction General Permit Coverage Y   N  

Statewide Industrial General Permit Coverage Y   N  

Other (please list in the space below as required) 
City of Cathedral City, Grading, Construction and Encroachment Permits.  
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The Wren (APN 670-110-043) site is located at the northeast corner of Date Palm Drive and Rosemount 
Avenue in the City of Cathedral City, Ca.  The existing site is vacant and approximately 10.48 acres.  No 
offsite flows enter the site.  Date Palm drive is an existing full width (43’ curb to curb and 20’ landscape 
area) and all flows within Date Palm Drive are isolated within the existing street section.  Therefore, flows 
to Date Palm drive are not altered or added to.  Rosemount Avenue along the south has a small portion 
of existing improvements (approximately 180’ along the easterly frontage of said project.  All flows from 
the intersection of Date Palm and Rosemount Avenue traverse easterly to the existing street 
improvements to the east. 
 
The Wren proposed site shall be comprised of 12 Apartment buildings, clubhouse with pool, asphalt 
parking, landscaping, curbs, gutters and 5 storm drain systems (62.50 impervious surface) over 10.48 
acres.  All flows within the project are directed to the proposed project retention basin located along the 
easterly property line of the project site. 
   
Appendix A of this project-specific WQMP includes a complete copy of the final Conditions of Approval.  
Appendix B of this project-specific WQMP includes: 

a. A Vicinity Map identifying the project site and surrounding planning areas in sufficient detail; 
and 

b. A Site Plan for the project.  The Site Plan included as part of Appendix B depicts the following 
project features: 

 Location and identification of all structural BMPs, including Source Control, LID/Site Design 
and Treatment Control BMPs. 

 Landscaped areas. 

 Paved areas and intended uses (i.e., parking, outdoor work area, outdoor material storage 
area, sidewalks, patios, tennis courts, etc.). 

 Number and type of structures and intended uses (i.e., buildings, tenant spaces, dwelling 
units, community facilities such as pools, recreation facilities, tot lots, etc.). 

 Infrastructure (i.e., streets, storm drains, etc.) that will revert to public agency ownership 
and operation. 

 Location of existing and proposed public and private storm drainage facilities (i.e., storm 
drains, channels, basins, etc.), including catch basins and other inlets/outlet structures.  
Existing and proposed drainage facilities should be clearly differentiated. 

 Location(s) of Receiving Waters to which the project directly or indirectly discharges. 

 Location of points where onsite (or tributary offsite) flows exit the property/project site. 

 Delineation of proposed drainage area boundaries, including tributary offsite areas, for 
each location where flows exit the project site and existing site (where existing site flows 
are required to be addressed).  Each tributary area should be clearly denoted. 

 Pre- and post-project topography. 

Appendix I is a one page form that summarizes pertinent information relative to this project-specific WQMP. 
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II. Site Characterization 
 
Land Use Designation or Zoning:  Residential 

 

Current Property Use: Vacant 

 

Proposed Property Use: Residential 
 
 
Availability of Soils Report: Y     N    Note: A soils report is required if infiltration 

BMPs are utilized.  Attach report in Appendix E. 
  
 
Phase 1 Site Assessment: Y      N   Note: If prepared, attached remediation 

summary and use restrictions in Appendix H.  
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Receiving Waters for Urban Runoff from Site  

 

Receiving Waters 
EPA Approved 

303(d) List 
Impairments 

Designated 
Beneficial Uses 

Proximity to 
RARE Beneficial 
Use Designated 

Receiving Waters 

WHITEWATER 
RIVER CHANNEL  None 

MUN, AGR, GWR, 
REC1, REC2, 

COLD, WILD AND 
POW, intermittent 

WARM 

3.14 MILES 

COACHELLA 
VALLEY STORM      
WATER CHANNEL 

Indicator Bacteria 
(pathogens), 
Pesticides 
(Toxaphene. Dieldrin, 
DDT) 
Organic Compounds 
(PCB'S), Nitrogen-
ammonia (nutrients), 
Toxicity – source 
unknown 
 

 
FRSH, REC I, REC 

II, WARM WILD, 
RARE 

 
 

 
0 MILES 
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III. Pollutants of Concern  
Table 1. Pollutant of Concern Summary 

 

Pollutant Category 
Potential for 

Project and/or 
Existing Site 

Causing Receiving 
Water Impairment 

Bacteria/Virus YES YES 
Metals YES NO 
Nutrients YES YES 
Toxic Organic Compounds NO YES 
Sediment/Turbidity YES NO 
Trash & Debris YES NO 
Oil & Grease YES NO 

Other (specify pollutant):   
Other (specify pollutant):   

 
Note: PCBs are a toxic organic but not expected to be present or discharged from this site.  
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IV. Hydrologic Conditions of Concern 
Local Jurisdiction Requires On-Site Retention of Urban Runoff: 
 
Yes  The project will be required to retain urban runoff onsite in conformance with local 

ordinance (See Table 6 of the WQMP Guidance document, "Local Land use 
Authorities Requiring Onsite Retention of Stormwater").  This section does not need 
to be completed; however, retention facility design details and sizing calculations must 
be included in Appendix F.   

No  This section must be completed. 

This Project meets the following condition: 

 Condition A: 1) Runoff from the Project is discharged directly to a publicly-owned, 
operated and maintained MS4 or engineered and maintained channel, 2) the 
discharge is in full compliance with local land use authority requirements for 
connections and discharges to the MS4 (including both quality and quantity 
requirements), 3) the discharge would not significantly impact stream habitat in 
proximate Receiving Waters, and 4) the discharge is authorized by the local land 
use authority. 

 Condition B: The project disturbs less than 1 acre and is not part of a larger 
common plan of development that exceeds 1 acre of disturbance.  The disturbed 
area calculation must include all disturbances associated with larger plans of 
development. 

 Condition C: The project's runoff flow rate, volume, velocity and duration for the 
post-development condition do not exceed the pre-development condition for the 
2-year, 24-hour and 10-year 24-hour rainfall events.  This condition can be 
achieved by, where applicable, complying with the local land use authority's on-site 
retention ordinance, or minimizing impervious area on a site and incorporating other 
Site-Design BMP concepts and LID/Site Design BMPs that assure non-
exceedance of pre-development conditions.  This condition must be substantiated 
by hydrologic modeling methods acceptable to the local land use authority. 

 None: Refer to Section 3.4 of the Whitewater River Region WQMP Guidance 
document for additional requirements. 

Supporting engineering studies, calculations, and reports are included in Appendix C. 

 2 year – 24 hour 10 year – 24 hour 

 Precondition Post-condition Precondition Post-condition 

Discharge (cfs)     

Velocity (fps)     

Volume (cubic 
feet)     

Duration 
(minutes)     
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V. Best Management Practices 
 

This project implements Best Management Practices (BMPs) to address the Pollutants of 
Concern that may potentially be generated from the use of the Project Site. These BMPs have 
been selected and implemented to comply with Section 3.5 of the WQMP Guidance document, 
and consist of Site Design BMP concepts, Source Control, LID/Site Design and, if/where 
necessary, Treatment Control BMPs as described herein. 

 

V.1 SITE DESIGN BMP CONCEPTS, LID/SITE DESIGN AND TREATMENT 
CONTROL BMPS 
Local Jurisdiction Requires On-Site Retention of Urban Runoff: 
 
Yes  The project will be required to retain Urban Runoff onsite in conformance with local 

ordinance (See Table 6 of the WQMP Guidance document, "Local Land use 
Authorities Requiring Onsite Retention of Stormwater).  The LID/Site Design 
measurable goal has thus been met (100%), and Sections V.1.A and V.1.B do not 
need to be completed; however, retention facility design details and sizing 
calculations must be included in Appendix F, and '100%' should be entered into 
Column 3 of Table 6 below.   

 
No  Section V.1 must be completed. 
 
This section of the Project-Specific WQMP documents the LID/Site Design BMPs and, if/where 
necessary, the Treatment Control BMPs that will be implemented on the project to meet the 
requirements detailed within Section 3.5.1 of the WQMP Guidance document. Section 3.5.1 
includes requirements to implement Site Design Concepts and BMPs, and includes requirements 
to address Pollutants of Concern with BMPs. Further, sub-section 3.5.1.1 specifically requires 
that Pollutants of Concern be addressed with LID/Site Design BMPs to the extent feasible.   

LID/Site Design BMPs are those BMPs listed within Table 2 below which promote retention and/or 
feature a natural treatment mechanism; off-site and regionally-based BMPs are also LID/Site 
Design BMPs, and therefore count towards the measurable goal, if they fit these criteria.  This 
project incorporates LID/Site Design BMPs to fully address the Treatment Control BMP 
requirement where and to the extent feasible. If and where it has been acceptably demonstrated 
to the local land use authority that it is infeasible to fully meet this requirement with LID/Site Design 
BMPs, Section V.1.B (below) includes a description of the conventional Treatment Control BMPs 
that will be substituted to meet the same requirements.  

In addressing Pollutants of Concern, BMPs are selected using Table 2 below. 
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Table 2. BMP Selection Matrix Based Upon Pollutant of Concern Removal 
Efficiency (1) 

(Sources: Riverside County Flood Control & Water Conservation District Design Handbook for Low Impact Development Best Management Practices, dated 

September 2011, the Orange County Technical Guidance Document for Water Quality Management Plans, dated May 19, 2011, and the Caltrans Treatment BMP 

Technology Report, dated April 2010 and April 2008) 
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Toxic Organic 
Compounds M/H M/H M/H L L/M H H H H 

Trash & Debris L L H H H H H L H 

Bacteria & 
Viruses (also: 
Pathogens) 

L M H L M H H H H 

Oil & Grease M M H M H H H H H 

Heavy Metals M M/H M/H L/M M H H H H 

Abbreviations: 
L: Low removal efficiency M: Medium removal efficiency H: High removal efficiency 

Notes: 
(1) Periodic performance assessment and updating of the guidance provided by this table may be 

necessary. 
(2) Expected performance when designed in accordance with the most current edition of the 

document, "Riverside County, Whitewater River Region Stormwater Quality Best Management 
Practice Design Handbook". 

(3) Performance dependent upon design which includes implementation of thick vegetative cover.  
Local water conservation and/or landscaping requirements should be considered; approval is 
based on the discretion of the local land use authority. 

(4)   Includes proprietary stormwater treatment devices as listed in the CASQA Stormwater Best 
Management Practices Handbooks, other stormwater treatment BMPs not specifically listed in 
this WQMP (including proprietary  filters, hydrodynamic separators, inserts, etc.), or newly 
developed/emerging stormwater treatment technologies. 

(5)   Expected performance should be based on evaluation of unit processes provided by BMP and 
available testing data. Approval is based on the discretion of the local land use authority. 

(6)  When used for primary treatment as opposed to pre-treatment, requires site-specific approval 
by the local land use authority. 
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V.1.A SITE DESIGN BMP CONCEPTS AND LID/SITE DESIGN BMPS 
 
This section documents the Site Design BMP concepts and LID/Site Design BMPs that 
will be implemented on this project to comply with the requirements detailed in Section 
3.5.1 of the WQMP Guidance document.  

 Table 3 herein documents the implementation of the Site Design BMP Concepts 
described in sub-sections 3.5.1.3 and 3.5.1.4.  

 Table 4 herein documents the extent to which this project has implemented the 
LID/Site Design goals described in sub-section 3.5.1.1. 
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Project Site Design BMP Concepts: 
 
Site Design Concept 1 
 
Conserve natural areas by concentrating on cluster development on the least sensitive portions of the site 
while leaving the remaining land in a natural, undisturbed condition- Yes 
Conserve natural areas by incorporating the goals of the multi-species habitat conservation plan or other 
natural resource plan- Yes. 
Preserve natural drainage features and natural depressional storage areas- Yes 
Maximize canopy interception and water conservation by preserving existing native trees and shrubs, and 
planting additional native or drought tolerant trees and large shrubs- Yes.  Plant additional native trees 
and shrubs. 
Use natural drainage systems- Yes.  Majority of site allows historical drainage pattern 
Where applicable, incorporate self-treating areas-  Yes. Depressed landscape where available 
Where applicable, incorporate self-retaining areas-  Yes.  Depressed landscape where available 
Increase the building floor ratio- Yes. Two stories.  
Construct streets, sidewalks and parking lot aisles to minimum width necessary- N/A.  Existing Street 
Reduce widths of streets where off-street parking is available- N/A. Existing Street 
Minimize the use of impervious surfaces, such as decorative concrete in the landscape design- Yes 
Decorative concrete utilized.  Openings in concrete 
Other comparable and equally effective site design bmp as approved by the permittee- Yes. Retention 
Basin utilized.  
 
Site Design Concept 2 
 
Design residential and commercial sites to contain and infiltrate roof runoff, or direct roof runoff to 
landscaped swales or buffer areas.  Yes. All onsite post drainage to Retention Basin. 
Drain impervious sidewalks into adjacent landscaping- Yes.  Runoff from sidewalks and walkways shall 
drain towards landscaping where possible. 
Incorporate landscape buffer areas between sidewalks and streets- N/A.  Existing Street 
Where soil conditions are suitable, use perforated pipe or gravel filtration pits for low flow infiltration- Yes.  
All onsite post drainage Retention basin. 
Maximize the permeable area by constructing walkways, trails, patios, overflow parking, alleys, 
driveways, low-traffic streets and other low traffic areas with open jointed paving materials or permeable 
surfaces such as pervious concrete, porous asphalt, unit pavers and granular materials- Yes.  Landscape 
areas have been increased. 
Rural swale system: street sheet flows to landscaped swale or gravel shoulder, curbs used at street 
corners, and culverts used under driveways and street crossings. N/A.  Existing Street. 
Urban curb/swale system: street slopes to curb; periodic swale inlets drain to landscaping swale or 
biofilter.  N/A. Existing Street  
Dual drainage system: first flush captured and discharged to adjacent vegetated swale or gravel shoulder 
No. All onsite post drainage to Retention Basin. 
Other comparable and equally effective Site Design BMP concept(s) as approved by the local land use 
authority (Note: Additional narrative required to describe BMP and how it is addresses site design 
concept.  Post Drainage to Retention basin for storm water retention. 
Design driveways with shared access- No shared driveways. 
Uncovered temporary or quest parking on residential lots paved with a permeable surface, or designed to 
drain into landscaping- Yes.  Drainage to landscaping where possible. 
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Other comparable and equally effective Site Design BMP concept(s) as approved by the local land use 
authority (Note: Additional narrative required to describe BMP and how it is addresses site design 
concept).  Retention Basin shall contain all first flush and incremental volumes. 
 
Where landscaping is proposed in parking areas, incorporate parking area landscaping into the drainage 
design- Yes.  Landscape areas to be depressed where feasible. 
Overflow parking (parking stalls provided in excess of the permittee’s minimum parking requirements) 
may be constructed with permeable pavement- No overflow parking.                 
 
Other comparable and equally effective Site Design BMP concept(s) as approved by the local 
land use authority (Note: Additional narrative required to describe BMP and how it is addresses 
site design concept).  Onsite Retention Basin shall contain all first flush and incremental 
volumes. 
 
 

          BMP  IMPLEMENTATION MAINTENANCE & 
INSPECTION 

REQUIREMENTS 

    MAINTENANCE & 
INSPECTION 
      FREQUENCY 

Retention Basin OCCUPANCY REFER TO SECTION 
           VI 

REFER TO SECTION 
           VI 

 
 
 
Alternative Project Site Design BMP Concepts: 
N/A 
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Justification of infeasibility for sub-areas not addressed with LID/Site Design BMPs 

N/A 
 

V.1.B TREATMENT CONTROL BMPS 
Conventional Treatment Control BMPs shall be implemented to address the project's 
Pollutants of Concern as required in WQMP Section 3.5.1 where, and to the extent that, 
Section V.1.A has demonstrated that it is infeasible to meet these requirements through 
implementation of LID/Site Design BMPs. 
 

  The LID/Site Design BMPs described in Section V.1.A of this project-specific 
WQMP completely address the 'Treatment Control BMP requirement' for the entire 
project site (and where applicable, entire existing site) as required in Section 
3.5.1.1 of the WQMP Guidance document. Supporting documentation for the 
sizing of these LID/Site Design BMPs is included in Appendix F. *Section V.1.B 
does not need to be completed. 

 
  The LID/Site Design BMPs described in Section V.1.A of this project-specific 

WQMP do NOT completely address the 'Treatment Control BMP requirement' for 
the entire project site (or where applicable, entire existing site) as required in 
Section 3.5.1.1 of the WQMP. *Section V.1.B must be completed. 

 
 

The Treatment Control BMPs identified in this section are selected, sized and 
implemented to treat the design criteria of VBMP and/or QBMP for all project (and if required, 
existing site) drainage sub-areas which were not fully addressed using LID/Site Design 
BMPs. Supporting documentation for the sizing of these Treatment Control BMPs is 
included in Appendix F. 
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V.1.C MEASURABLE GOAL SUMMARY 
This section documents the extent to which this project has met the measurable goal 
described in WQMP Section 3.5.1.1 of addressing 100% of the project's 'Treatment 
Control BMP requirement' with LID/Site Design BMPs.  Projects required to retain Urban 
Runoff onsite in conformance with local ordinance are considered to have met the 
measurable goal; for these instances, '100%' is entered into Column 3 of the Table.  

Table 6: Measurable Goal Summary 

(1) (2) (3) 

Total Area Treated with 
LID/Site Design BMPs 

Total Area Treated with 
Treatment Control BMPs % of Treatment Control 

BMP Requirement 
addressed with LID/Site 

Design BMPs (Last row of Table 4) (Last row of Table 5) 

10.48  0 100% 
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V.2 SOURCE CONTROL BMPS 
 

This section identifies and describes the Source Control BMPs applicable and 
implemented on this project. 
 

Table 7. Source Control BMPs 

BMP Name 
Check One If not applicable, 

state brief reason Included Not 
Applicable 

Non-Structural Source Control BMPs    
Education for Property Owners, Operators, 
Tenants, Occupants, or Employees         

Activity Restrictions         
Irrigation System and Landscape 
Maintenance         

Common Area Litter Control         
Street Sweeping Private Streets and Parking 
Lots         

Drainage Facility Inspection and Maintenance         
Structural Source Control BMPs    
Storm Drain Inlet Stenciling and Signage         
Landscape and Irrigation System Design         
Protect Slopes and Channels          
Provide Community Car Wash Racks          
Properly Design*: 
 Fueling Areas        none on site 
 Air/Water Supply Area Drainage        none on site 
 Trash Storage Areas         
 Loading Docks             none on site 
 Maintenance Bays        none on site 
 Vehicle and Equipment Wash Areas    
 Outdoor Material Storage Areas        none on site 
 Outdoor Work Areas or Processing Areas        none on site 
Provide Wash Water Controls for Food 
Preparation Areas         

*Details demonstrating proper design must be included in Appendix F. 
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NON STRUCTURAL SOURCE CONTROL BMP'S 
 
1. BMP Educational Materials are included in Appendix D of this document and are 

available to the property owner and construction employees for BMP measures 

2. Operational Activity shall be restricted to the confines of the project site.  The Retention 
Basin shall be inspected and cleaned after every storm event.  All cleaning of debris 
from grounds shall be on a weekly basis. 

3. Irrigation system shall be maintained so as to minimize overspray and over-watering.  
All landscaping shall be maintained to accept proper watering methods and irrigation 
containment. Landscape maintenance waste shall be properly collected and disposed 
of to prevent discharges of waste into adjacent properties.  

4. Litter shall be contained in designated trash enclosures. 
5. Sweeping of private driveway shall be maintained by the Owner.  Street Sweeping 

Maintenance shall commence at time of Occupancy and shall be weekly and after 
every storm event. 

 
STRUCTURAL SOURCE CONTROL BMP'S 
 
1. Where landscaping is proposed the landscaping shall be drought tolerant with minimal 

irrigation required.  Irrigation shall be designed for minimal overspray and runoff. 
2. There are no channels on the property. 

3. There are no Fueling Areas on the property. 
4. All trash enclosures are onsite and private 
5. There are no Loading Docks on this expansion property. 
6. There are no Maintenance Bays on the property. 

7. There are no Vehicle and Equipment Wash areas. 
8. There are no Material Storage Areas on the property. 
9. There are no Outdoor Work Areas or Processing Areas on this property. 
10. There are Food Preparation areas on this property 

Appendix D includes copies of the educational materials (described in Section 3.5.2.1 of the 
WQMP Guidance document) that will be used in implementing this project-specific WQMP. 
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V.3 EQUIVALENT TREATMENT CONTROL BMP ALTERNATIVES 
N/A  

 

V.4 REGIONALLY-BASED BMPS 
N/A 



2021 Whitewater River Region WQMP 
The Wren (APN 670-110-043)  – Cathedral City, CA  92234 

 

10/11/23 1-25 

VI. Operation and Maintenance Responsibility 
for BMPs 

Appendix G of this project-specific WQMP includes copies of CC&Rs, Covenant and Agreements, BMP 
Maintenance Agreement and/or other mechanisms used to ensure the ongoing operation, maintenance, 
funding, transfer and implementation of the project-specific WQMP requirements. 

Maintenance of the retention basins and all Source Control BMPs shall be the responsibility of the property 
owner. Individual lots will be transferred from owner to owner. 

Responsible parties for all maintenance and upkeep:           Coachella Valley Development Group Inc. 
36101 Bob Hope Drive, Ste. E5 
Rancho Mirage, CA 92270 
Telephone: 626-277-6782 

        Contact: Stefan Vogel 
Prior to occupancy the funding source, Coachella Valley Development Group Inc., must enter into a Maintenance 
Agreement with the City of Cathedral City to ensure that the property owner properly maintains all project specific 
BMP’s as discussed and outlined in this document.        
Drainage Facilities: START DATES 12/01/23 

O and M Activities Schedule and Frequency 
1. Inspect, repair, and replace any broken 

or buried drain grates. 
Inspect weekly and replace immediately. 

2. Inspect and remove trash and debris 
from catch basin inlets, Storm Drain 
Mains. If sediment or trash exist 
remove and dispose as directed 
hereon. Inspect and maintain 
Retention Basin 

Inspect prior to the rainy season (September) 
and after the rainy season (April). Provide 
Performance inspections subsequent to all 
rain events. Inspect Retention Basin prior to 
and after rain events, and clean if warranted.  

Irrigation System & Landscape Maintenance: START DATES 12/01/23 
            O and M Activities Schedule and Frequency 

1. Inspect and repair broken sprinklers Inspect weekly and replace immediately  
2. Repair broken waterlines Inspect daily and repair immediately  
3. Inspect irrigation areas for signs of 

erosion and/ or discharge, also 
vegetation areas. 

Inspect weekly repair source of erosion or 
discharge immediately  

Street Sweeping and Vacuuming: START DATES 12/01/23 
            O and M Activities Schedule and Frequency 

1. Inspect storage area for tracked 
sediment or blow sand. Visible 
sediment tracking should be swept 
immediately  

Inspect daily. Sweeping operations should 
occur daily. 

2. Adjust brooms frequently; maximize 
efficiency of sweeping efforts 

As needed  

3.  Pavement Areas Sweep weekly and after every storm event. 
Common Area Control  
            O and M Activities Schedule and Frequency 

1. Litter cleanup & Trash removal Daily & As needed 
2. Trash storage/ Enclosure areas Daily & As needed 

 

Records of all maintenance and inspections for the BMP's noted above shall 
be updated weekly. 



2021 Whitewater River Region WQMP 
The Wren (APN 670-110-043)  – Cathedral City, CA  92234 

 

10/11/23 1-26 

Funding 
 
Maintenance shall be provided by Coachella Valley Community Development Group, Inc., or their 
successor or assigns and is responsible for the proposed project improvements. 
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Appendix A 

Conditions of Approval 

 

Planning Commission Resolution  XXXXX-XX XX  

Dated _____   
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Appendix B 

Vicinity Map, WQMP Site Plan, and Receiving Waters Map 
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Appendix C 
 

Supporting Detail Related to Hydrologic Conditions of Concern 
 

See Appendix F for Hydrology Study 
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Preliminary
Hydrology
Study

FOR��

The
Wren

APN
670-110-043

Cathedral�City,�Ca.��92234�

�
Site�Description:�
�
The�Wren�(APN�670-110-043)�site�is�located�at�the�northeast�corner�of�Date�Palm�Drive�and�Rosemount�
Avenue�in�the�City�of�Cathedral�City,�Ca.��The�existing�site�is�vacant�and�approximately�10.48�acres.��No�
offsite�flows�enter�the�site.��Date�Palm�drive�is�an�existing�full�width�(43’�curb�to�curb�and�20’�landscape�
area)�and�all�flows�within�Date�Palm�Drive�are�isolated�within�the�existing�street�section.��Therefore,�flows�
to�Date�Palm�drive�are�not�altered�or�added�to.��Rosemount�Avenue�along�the�south�has�a�small�portion�
of�existing�improvements�(approximately�180’�along�the�easterly�frontage�of�said�project.��All�flows�from�
the�intersection�of�Date�Palm�and�Rosemount�Avenue�traverse�easterly�to�the�existing�street�
improvements�to�the�east.�
�
The�Wren�proposed�site�shall�be�comprised�of�12�Apartment�buildings�(204�units),�clubhouse�with�pool,�
asphalt�parking,�landscaping,�curbs,�gutters�and�5�storm�drain�systems�(62.50%�impervious�surface)�over�
10.48�acres.��All�flows�within�the�project�are�directed�to�the�proposed�project�retention�basin�located�along�
the�easterly�property�line�of�the�project�site.�
�
This�study�shall�calculate�the�stormwater�runoff�volumes�for�the�pre-and�post-development�conditions�for�
100yr-1hr,�3hr,�6hr�and�24hr�storm�events.��The�100yr-1hr�event�shall�be�used�for�all�catch�basin�and�
storm�drain�sizing.��(See�Shortcut�Synthetic�Hydrograph�Calculations�and�Hydrology�Maps�within�this�
report�
�
This�project�shall�be�required�to�retain�volume�from�100yr�-3hr�storm�event�for�the�Post�development�
condition�per�the�City�of�Cathedral�City�Public�Works�Department.��Emergency�overflow�is�provided�per�
the�southerly�driveway�approach�(inverted�section)�located�at�the�southeast�corner�of�the�property.��
Lastly,�the�project�retention�basin�been�calculated�for�both�the�WQMP�BMP�Design�Volume�Worksheet�
and�Infiltration�Basin�Design.��The�project�has�ample�volume�per�each�WQMP�Worksheet�calculation.�
�
�
�

Purpose�of�this�study:�
�
The�purpose�of�this�study�is�to�determine�the�100yr-1hr,�3hr,�6hr�&�24hr�runoff�accumulated�by�the�
proposed�project�(see�attached�Hydrology�Map).�This�study�will�analyze�100yr-3hr�runoff�for�the�proposed�
development�for�peak�runoff�and�volume�containment�within�the�proposed�lot�retention�basin.��The�report�
shall�utilize�the�Shortcut�Synthetic�Unit�Hydrograph�to�calculate�maximum�flows�and�volumes�to�the�
retention�basin.��An�infiltration�rate�of�2”/hr�shall�be�utilized�for�the�retention�basin�storm�capacity.��Please�
note�infiltration�rates�of�14.40�in/hr�and�17.01�in/hr�were�measured�per�the�Sladden�Engineering�
Infiltration�Report.��Therefore,�the�City�Ordinance�maximum�of�2”/hr�shall�be�used�in�subsequent�
calculations.�

�
�
�
�
�



�
Flood�Rate�Map�

�
The�project�area�is�covered�by�FIRM�Panel�Number�06065C1595G�and�06065C01615G,�
revised�August�28,�2008,�which�indicates�the�project�area�lies�within�Zone�X,�indicating�
“areas�determined�to�be�outside�the�0.2%”.��(See�Map�Below)�

�
�
Existing�Project�Flows�
�
Existing�offsite�flows�from�Date�Palm�Drive�(Off1)�and�Rosemount�Ave.�(Off2)��do�not�
impact�or�pass�through�the�development.��The�existing�flow�created�from�the�vacant�land�
(E1)�drains�historically�northwest�to�southeast�as�noted�on�the�Pre-Development�
Hydrology�Map.��Existing�Tributary�areas�E1,�Off1�and�Off2�shall�be�calculated�and�noted�
on�said�Pre-Development�Hydrology�Map.�
�
PROPOSED�FLOOD�CONTROL�REQUIREMENTS�
�
The�drainage�of�this�project�site�falls�under�the�jurisdiction�of�the�City�of�Cathedral�City.�
Per�the�Master�Drainage�Plan�for�the�City�of�Palm�Desert,�the�peak�volume�for�the�100yr-
3hr�storm�is�required�to�be�retained�on-site�and�street�and�associated�storm�drain�
systems�are�required�to�be�sized�to�convey�the�100-year�1-hour�peak�flow.��Flows�and�
volumes�for�T1,�T1,�T3,�T4,�T5,�T6,�Off1�and�New�Off2�shall�be�calculated,�
�
�
�
�
�



Sources:�
The�majority�soil�type�for�this�project�is�MaB�per�Web�Soils�Survey.��This�coincides�with�soil�type�“A”�per�
RCFD&WCD.�
�
Rainfall�data�for�the�above�storm�events�was�derived�by�NOAA�ATLAS�14�and�are�as�follows:�

100yr-1hr�:�1.93�"�

100yr-3hr�:�2.70"�

100yr-6hr�:�3.49"�

100yr-24hr�:�5.26"�

Analysis:�
�
In�keeping�with�the�recently�accepted�parameters�of�the�City�of�Cathedral�City,�we�find�that�
per�the�RCFC&WCD�manual�the�runoff�index�for�this�project�will�be�32,�per�WebSoil�Survey�the�soil�type�
will�be�“A”.��The�development�type�is�residential�which�leads�us�to�use�Plate�E-6.2�when�using�an�AMCII�
to�acquire�infiltration�rate�of�0.74.�
�
Storm�runoff�volumes�for�the�100-year�event�were�obtained�utilizing�the�Synthetic�Unit�Hydrograph�
Shortcut�Method,�as�described�in�the�RCFC&WCD�Hydrology�Manual.�The�Short-Cut�method�is�useful�for�
evaluating�those�areas�less�than�100-200�acres�with�a�lag�time�of�less�than�7�to�8�minutes.�Peak�flow�
storm�rates�were�analyzed�using�the�RCFCD�Rational�Method.��
�
Total�Vacant�Area�of�Tributary�draining�to�the�southeast�corner�of�the�property�is�10.48�acres.��Offsite�
drainage�(OFF1)�from�Date�Palm�Drive�comprises�1.18�acres.��Off2�from�Rosemount�Drive�comprises�
0.42�acres�and�E1�comprises�10.48�acres.�
�
Total�Proposed�Area�of�Tributary�draining�to�the�proposed�retention�basin�is�10.48�acres.��Offsite�
drainage�(OFF1)�from�Date�Palm�Drive�comprises�1.18�acres.��New�Off2�draining�to�Rosemount�Drive�
comprises�0.21acres.��All�proposed�tributaries�and�the�associated�flows�and�volumes�are�noted�below.�
�
Low�Loss�Rates:�90%�
�
HYDRAULIC�CALCULATIONS�
� � � �� � �
Please�see�highlighted�values�in�Synthetic�Unit�Hydrograph�(SUH).�
�
Project�Pre-development�Flows�(10.48�ac.�-IMP%=5.0�)�
�
Pre-development��
�
E1�–�10.48�acres�–�5.0%�imp.�
�
Storm�Event� Storm�Volume� � Max.�Q���
100yr-1hr� 46544�cf� � 35.61�cfs� � � �
100yr-3hr� 36112�cf� � 20.61�cfs� � � �
100yr-6hr� 34343�cf� � 17.31�cfs� � � �
100yr-24hr��������20687�cf� � ��1.18�cfs�
�
�
�
�
�



Off1�(Date�Palm�Drive)�–�1.18�acres�–�90%�imp.�
�
Storm�Event� Storm�Volume� � Max.�Q���
100yr-1hr� ���7665�cf� � 4.68�cfs�� � �
100yr-3hr� ���9758�cf� � 2.99�cfs�� � �
100yr-6hr� �11369�cf� ����������� 2.62�cfs�� � �
100yr-24hr���������12156�cf� � 0.54�cfs�
�
Off2�(Rosemount�Ave.)�-�0.42�acres�–�25.0%�imp��
�
Storm�Event� Storm�Volume� � Max.�Q���
100yr-1hr� 2068�cf�� ��������� 1.48�cfs�� � �
100yr-3hr� 1745�cf�� ��������� 0.88�cfs�� � �
100yr-6hr� 1693�cf�� ��������� 0.75�cfs�� � �
100yr-24hr��������1000�cf� � ��������� 0.04�cfs�
�
Therefore,�total�adjacent�volume�within�Date�Palm�Drive�=�12156�cf�
Therefore,�total�volume�existing�to�Rosemount�Ave.�=�46544+2068�=�48612�cf�
�
�
�
Project�Post-development�Retention�Basin�Calculations�(10.48�ac.�-
IMP%=62.5�)�–�for�Critical�100yr-3hr�storm�event�
�
Total�Developed�Site�–�10.48�acres�–�62.5�imp%�-�Retention�Basin�Total�Cap.�at�5.0’�depth=61872�cf�
Storm�Event� Storm�Volume�(cf)� Max.�Q�(cfs)� � Vol.�in�Basin�(cf)� Depth�
100yr-3hr� � 66256�� �� ��24.66� ���� �� ���� 61382�� � 4.96’� � �
�
Please�note�that�the�based�on�the�critical�100yr–3hr�storm�event�and�2”/hr�infiltration�rate�a�maximum�
peak�39.66�cfs�and�66256�cf�shall�flow�into�the�Proposed�Retention�Basin.��Please�note�the�Proposed�
Retention�Basin�has�a�total�capacity�of�61872�cf�at�the�355.0�ft�elevation�(overflow�point�at�southeasterly�
drive�access�to�the�retention�basin.��Total�storm�volume�in�the�retention�basin�is�61382�cf�(depth�of�4.96’)�
and�therefore,�the�proposed�retention�basin�shall�contain�100%�of�the�100yr-3hr�storm�event�as�required�
by�the�City�of�Cathedral�City�Public�Works�Department.�
�
�
Project�Critical�Post�Development��
�
Results�from�the�100yr�–�1hr�Short�Cut�Synthetic�Unit�Hydrograph�analyses�shall�be�used�in�the�hydraulic�
calculations�to�determine�inlet�and�storm�drain�pipe�sizing.�The�storm�drain�system�is�proposed�to�capture�
and�convey�storm�flow�to�the�Proposed�Project�Retention�Basin�(see�Post�Development�Hydrology�Map).��
�
T1�–�Total�Area�=�1.81�ac�–�Imp%=79.4�����
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 11293�cf� 7.05�cfs�� � �
100yr-3hr� 13597�cf� 4.46�cfs�� � ��
100yr-6hr��������� 14758�cf� 3.89�cfs�� � �
100yr-24hr���������14810�cf� 0.72�cfs��
�
T2�–�Total�Area�=�1.68�ac�–�Imp%=81.9������
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 10583�cf� 6.58�cfs�� � �
100yr-3hr� 12916�cf� 4.17�cfs�� � ��
100yr-6hr�����������14273�cf� 3.64�cfs�� � �
100yr-24hr���������14531�cf� 0.93�cfs��



�
�
T3�–�Total�Area�=�1.94�ac�–�Imp%=90.0�����
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 12601�cf� 7.70�cfs�� � �
100yr-3hr� 16044�cf� 4.92�cfs�� � ��
100yr-6hr�����������18691�cf� 4.31�cfs�� � �
100yr-24hr���������19985�cf� 1.16�cfs��
�
T4�–�Total�Area�=�3.19�ac�–�Imp%=78.4������
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 19826�cf� 12.41�cfs� � � �
100yr-3hr� 23738�cf� 7.85�cfs�� � ��
100yr-6hr�����������25572�cf� 6.84�cfs�� � �
100yr-24hr���������25524�cf� 1.70�cfs��
�
T5�–�Total�Area�=�0.60�ac�–�Imp%=67.70�����
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 3574�cf�� 2.29�cfs�� � �
100yr-3hr� 4012�cf�� 1.43�cfs�� � ��
100yr-6hr�����������4015�cf�� 1.24�cfs�� � �
100yr-24hr���������3722�cf�� 0.28�cfs��
�
T6�(Retention�Basin)�–�Total�Area�=�1.45�ac�–�Imp%=5.0������
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 6439�cf�� 4.63�cfs�� � �
100yr-3hr� 4996�cf�� 2.85�cfs�� � ��
100yr-6hr�����������4751�cf�� 2.40�cfs�� � �
100yr-24hr���������2862�cf�� 0.16�cfs��
�
(New�Off2)�–�Total�Area�=�0.21�ac�–�Imp%=55.50�����
�
Storm�Event� Storm�Volume�Max.�Q�(cfs)�
100yr-1hr� 1189�cf�� 0.78�cfs�� � �
100yr-3hr� 1227�cf�� 0.48�cfs�� � ��
100yr-6hr�����������1186�cf�� 0.42�cfs�� � �
100yr-24hr���������962�cf� � 0.08�cfs��
�
Pipe�Sizing�
�
Calculations�for�preliminary�pipe�sized�have�been�calculated�with�a�Manning’s�Formula�and�minimum�
slope�of�0.50%�to�show�maximum�pipe�capacity.��Please�see�calculations�below�for�the�proposed��8”,�24”�
and�30”�proposed�storm�drain�lines�for�the�project.�
�
� � � � � � � � � � � � �
Gravity�flow�pipe�maximums�with�pipe�flowing�full,�per�Mannings�equation,�N=0.012�(HDPE,�PVC,�or�ABS�pipe)�
� � � � � � � � � � � � � � �
� Check�flow�pipe�capacity:�� � � � � � � � � � �
� Diam.=�8� (in.)� Slope=�0.005� � � � � � � �
� n�Factor=� 0.012� � � � � � � � � � �
� Formulas� � � � � � � � � � � �
� Area=(PI)*((Diam/2)^2)=� � � 0.34906585� (sf)� � � � � �
� Flow�(max.)=(Area)*(1.49/n)*((diam./4)^0.6666)*(slope)^0.5=� 0.93� (cfs)� � � � �



� � � � � � � � � � � � �
� Check�flow�pipe�capacity:�� � � � � � � � � � �
� Diam.=�24� (in.)� Slope=�0.005� � � � � � � �
� n�Factor=� 0.012� � � � � � � � � � �
� Formulas� � � � � � � � � � � �
� Area=(PI)*((Diam/2)^2)=� � � 3.141592654� (sf)� � � � � �
� Flow�(max.)=(Area)*(1.49/n)*((diam./4)^0.6666)*(slope)^0.5=� 17.38� (cfs)� � � � �
� � � � � � � � � � � � �
� Check�flow�pipe�capacity:�� � � � � � � � � � �
� Diam.=�30� (in.)� Slope=�0.005� � � � � � � �
� n�Factor=� 0.012� � � � � � � � � � �
� Formulas� � � � � � � � � � � �
� Area=(PI)*((Diam/2)^2)=� � � 4.908738521� (sf)� � � � � �
� Flow�(max.)=(Area)*(1.49/n)*((diam./4)^0.6666)*(slope)^0.5=� 31.51� (cfs)�
�
All�flows�within�these�pipe�diameters�are�less�than�the�capacities�noted�above.� �
�
Catch�Basin�Sizing�
�
Catch�basins�2�through�5�are�all�Riv.�Co.�Std.�300�Catch�Basins.��All�have�been�sized�per�the�Nomograph�located��
in�this�report.��Catch�Basins�2,�3�and�5�are�all�4’�in�width�and�have�the�depth�at�entrance�less�than�the�proposed�top�
of�curb.��Catch�Basin�4�is�a�7’�wide�basin�and�also�has�maximum�depth�below�the�proposed�top�of�curb.��Catch�Basin��
1�is�a�Nyoplast�2’�x�3’�Steel�bar/MAG�Grate�Inlet.��With�50%�clogging�factor�the�maximum�depth�at�inlet�is�0.525’��
as�noted�on�the�provided�Capacity�Chart�provided�in�this�report.�
�
WQMP�Worksheet�(10.48�ac.)�
�
10.48�acre�area�
�
WQMP�Worksheet�for�the�Whitewater�River�Basin�for�this�project�at�62.5%�impervious�equals�the�requirement�of�6467���
cf�containment.��The�project�retention�has�a�total�capacity�of�61872�cf.��Therefore,�all�WQMP�measures��
for��“first�flush”�are�100%�contained.�
�

Conclusions:�
If�the�designs�contained�within�this�report�and�the�plans�that�are�based�upon�its�findings�are�followed,�the�design��
shall�provide�protection�and�100%�containment�for�the�above�100yr-3hr�storm�event.��Any�emergency�overflow�shall�
flow�southerly�along�the�proposed�retention�basin�driveway�located�at�the�southeast�corner�of�the�property�and��
flow�easterly�within�the�existing�6”�Curb�&�Gutter�of�Rosemount�Ave.�
�
Lastly,�flows�to�Date�Palm�Drive�remain�unchanged.��Flows�heading�easterly�on�and�along�Rosemount�Drive�are��
greatly�reduced:�
�
Existing�Flows�to�Rosemount�Ave.�=�E1�+�Off2�=�46544+2068�=�48612�cf�
Post�Development�Flows�to�Rosemount�Ave.�=�T5�+�New�Off2�=�4015�+1227�=�5242�cf�
�
Reduction�of�flow�to�Rosemount�Ave�=�43370�cf�or�89.2%�reduction.�
� � � �
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NOAA ATLAS 14 PRECIPITATION TABLE 



NOAA�Atlas�14,�Volume�6,�Version�2
Location�name:�Cathedral�City,�California,�USA*

Latitude:�33.8286°,�Longitude:�-116.4574°
Elevation:�m/ft**
*�source:�ESRI�Maps
**�source:�USGS

POINT�PRECIPITATION�FREQUENCY�ESTIMATES

Sanja�Perica,�Sarah�Dietz,�Sarah�Heim,�Lillian�Hiner,�Kazungu�Maitaria,�Deborah�Martin,�Sandra�Pavlovic,
Ishani�Roy,�Carl�Trypaluk,�Dale�Unruh,�Fenglin�Yan,�Michael�Yekta,�Tan�Zhao,�Geoffrey�Bonnin,�Daniel

Brewer,�Li-Chuan�Chen,�Tye�Parzybok,�John�Yarchoan

NOAA,�National�Weather�Service,�Silver�Spring,�Maryland

PF_tabular�|�PF_graphical�|�Maps_&_aerials

PF�tabular
PDS-based�point�precipitation�frequency�estimates�with�90%�confidence�intervals�(in�inches)1

Duration
Average�recurrence�interval�(years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.075
(0.062-0.091)

0.116
(0.097-0.141)

0.179
(0.149-0.218)

0.238
(0.196-0.292)

0.329
(0.262-0.418)

0.411
(0.320-0.534)

0.506
(0.384-0.673)

0.617
(0.455-0.845)

0.796
(0.563-1.14)

1.03
(0.706-1.53)

10-min 0.107
(0.089-0.130)

0.167
(0.139-0.202)

0.257
(0.213-0.313)

0.341
(0.280-0.418)

0.472
(0.376-0.600)

0.590
(0.459-0.765)

0.725
(0.551-0.965)

0.885
(0.653-1.21)

1.14
(0.807-1.63)

1.48
(1.01-2.19)

15-min 0.129
(0.108-0.157)

0.202
(0.168-0.245)

0.311
(0.258-0.378)

0.412
(0.339-0.506)

0.571
(0.454-0.725)

0.713
(0.555-0.925)

0.877
(0.666-1.17)

1.07
(0.789-1.46)

1.38
(0.976-1.97)

1.79
(1.22-2.65)

30-min 0.200
(0.167-0.243)

0.312
(0.260-0.379)

0.481
(0.399-0.586)

0.638
(0.525-0.783)

0.884
(0.703-1.12)

1.10
(0.860-1.43)

1.36
(1.03-1.81)

1.66
(1.22-2.27)

2.14
(1.51-3.05)

2.78
(1.90-4.11)

60-min 0.285
(0.237-0.345)

0.443
(0.369-0.538)

0.683
(0.567-0.832)

0.906
(0.745-1.11)

1.26
(0.999-1.60)

1.57
(1.22-2.03)

1.93
(1.46-2.56)

2.35
(1.74-3.22)

3.04
(2.15-4.33)

3.94
(2.69-5.83)

2-hr 0.388
(0.323-0.470)

0.595
(0.495-0.722)

0.899
(0.746-1.09)

1.17
(0.966-1.44)

1.59
(1.27-2.02)

1.96
(1.52-2.54)

2.36
(1.79-3.14)

2.82
(2.08-3.87)

3.53
(2.50-5.04)

4.16
(2.84-6.16)

3-hr 0.462
(0.385-0.560)

0.705
(0.587-0.856)

1.06
(0.879-1.29)

1.38
(1.13-1.69)

1.85
(1.47-2.35)

2.26
(1.76-2.93)

2.70
(2.05-3.60)

3.21
(2.37-4.39)

3.96
(2.80-5.66)

4.63
(3.16-6.84)

6-hr 0.616
(0.513-0.747)

0.944
(0.785-1.14)

1.41
(1.17-1.72)

1.82
(1.50-2.24)

2.43
(1.93-3.09)

2.94
(2.29-3.81)

3.49
(2.65-4.65)

4.11
(3.03-5.62)

5.02
(3.55-7.16)

5.78
(3.95-8.55)

12-hr 0.751
(0.626-0.911)

1.18
(0.977-1.43)

1.77
(1.47-2.15)

2.28
(1.88-2.81)

3.04
(2.42-3.86)

3.66
(2.85-4.75)

4.33
(3.29-5.76)

5.07
(3.74-6.94)

6.14
(4.34-8.77)

7.04
(4.81-10.4)

24-hr 0.883
(0.781-1.02)

1.41
(1.25-1.63)

2.15
(1.89-2.48)

2.78
(2.43-3.24)

3.70
(3.13-4.45)

4.45
(3.69-5.47)

5.26
(4.26-6.62)

6.14
(4.85-7.94)

7.42
(5.63-9.99)

8.49
(6.22-11.8)

2-day 1.01
(0.895-1.17)

1.62
(1.44-1.88)

2.48
(2.19-2.87)

3.22
(2.82-3.76)

4.30
(3.64-5.18)

5.18
(4.30-6.37)

6.14
(4.98-7.72)

7.18
(5.67-9.28)

8.70
(6.59-11.7)

9.96
(7.30-13.9)

3-day 1.08
(0.953-1.24)

1.73
(1.53-2.00)

2.65
(2.34-3.06)

3.44
(3.01-4.02)

4.61
(3.90-5.55)

5.57
(4.63-6.85)

6.61
(5.36-8.32)

7.75
(6.12-10.0)

9.42
(7.14-12.7)

10.8
(7.93-15.0)

4-day 1.11
(0.986-1.28)

1.79
(1.58-2.06)

2.74
(2.42-3.17)

3.57
(3.12-4.16)

4.78
(4.05-5.76)

5.79
(4.81-7.12)

6.88
(5.58-8.66)

8.08
(6.38-10.4)

9.83
(7.45-13.2)

11.3
(8.28-15.7)

7-day 1.22
(1.08-1.40)

1.95
(1.72-2.25)

2.99
(2.64-3.46)

3.90
(3.41-4.55)

5.23
(4.43-6.30)

6.33
(5.26-7.78)

7.53
(6.11-9.48)

8.85
(6.98-11.4)

10.8
(8.17-14.5)

12.4
(9.09-17.2)

10-day 1.28
(1.14-1.48)

2.06
(1.82-2.38)

3.16
(2.78-3.66)

4.12
(3.60-4.80)

5.53
(4.69-6.66)

6.71
(5.57-8.24)

7.98
(6.47-10.0)

9.38
(7.40-12.1)

11.4
(8.67-15.4)

13.2
(9.65-18.3)

20-day 1.43
(1.26-1.65)

2.29
(2.02-2.64)

3.52
(3.10-4.07)

4.60
(4.02-5.36)

6.19
(5.24-7.46)

7.52
(6.24-9.24)

8.97
(7.28-11.3)

10.6
(8.34-13.7)

12.9
(9.80-17.4)

14.9
(10.9-20.7)

30-day 1.60
(1.42-1.85)

2.57
(2.27-2.96)

3.95
(3.48-4.57)

5.17
(4.52-6.03)

6.98
(5.91-8.40)

8.50
(7.05-10.4)

10.2
(8.23-12.8)

12.0
(9.46-15.5)

14.7
(11.1-19.8)

16.9
(12.4-23.6)

45-day 1.78
(1.58-2.05)

2.84
(2.51-3.28)

4.38
(3.86-5.06)

5.74
(5.02-6.69)

7.76
(6.58-9.35)

9.47
(7.86-11.6)

11.3
(9.20-14.3)

13.4
(10.6-17.3)

16.5
(12.5-22.2)

19.1
(14.0-26.5)

60-day 1.95
(1.72-2.24)

3.10
(2.74-3.57)

4.76
(4.20-5.51)

6.24
(5.46-7.28)

8.47
(7.17-10.2)

10.3
(8.59-12.7)

12.4
(10.1-15.6)

14.7
(11.6-19.0)

18.1
(13.7-24.4)

21.0
(15.4-29.2)

1�Precipitation�frequency�(PF)�estimates�in�this�table�are�based�on�frequency�analysis�of�partial�duration�series�(PDS).
Numbers�in�parenthesis�are�PF�estimates�at�lower�and�upper�bounds�of�the�90%�confidence�interval.�The�probability�that�precipitation�frequency�estimates
(for�a�given�duration�and�average�recurrence�interval)�will�be�greater�than�the�upper�bound�(or�less�than�the�lower�bound)�is�5%.�Estimates�at�upper�bounds
are�not�checked�against�probable�maximum�precipitation�(PMP)�estimates�and�may�be�higher�than�currently�valid�PMP�values.
Please�refer�to�NOAA�Atlas�14�document�for�more�information.
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