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PREFACE 
 

Yuma County Public Works Standards, Volume 3 - Standards for Storm Drainage 
Facilities are intended to provide uniform rules governing construction and fulfill the need 
for consistent policy for the orderly development and growth of Yuma County; providing 
for public health, safety, and welfare; to protect roadways, storm drainage facilities, and 
public rights-of-way within unincorporated Yuma County, and incorporated cities and 
towns, where these standards have been adopted. 
 
This volume contains the following sections: 
 

1. General Provisions 
 

2. Storm Drainage Development and Permit Requirements 
 

3. Grading and Storm Drainage Facilities Standards, and 
 

4. Standards for Preparing Drainage Reports and Improvement Plans 
 

Companion documents to this volume are:  
 

Yuma County Public Works Standards, Volume 1 - Construction Specifications, 
 
Yuma County Public Works Standards, Volume 2 - Construction Details,  

 
Yuma County Public Works Standards, Volume 4 – Development and Encroachment 
Standards,  

 
Copies of the Standards are available from the Yuma County Department of Engineering. 
 
 
 
 
 
 
 
 
 
 
 
 

Yuma County Department of Engineering 
 

2351 W. 26th Street 
Yuma, Arizona 85364
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SECTION 1.0 
GENERAL PROVISIONS 

 

1.1 INTRODUCTION: 
 
1.1.1: Grading, excavation, fill, and other development alter the natural contours of the 
ground, often causing erosion, siltation, landslides, unstable soil conditions, flooding, soil 
and vegetation loss, diversion, obstruction, alteration of drainage patterns, and other 
hazards. 
 
1.1.2: Development of land often results in an increase of impervious surface area of a 
watershed, causing an increase in the volume of storm water runoff. 
 
1.1.3: Proper land development and grading, that considers collection, conveyance, 
storage, and disposal of storm water, may reduce the severity of these hazards and 
related public and private expenses. 
 
1.1.4 The differences between Federal, State, and local regulations affecting drainage 
and floodplain management are not set forth in this chapter. Engineers responsible for 
drainage design must conform to all regulations that may affect their project including 
federal, state, and local acts, codes, laws, regulations, ordinances, standards, and 
policies. Although these regulations are constantly changing, the following discussion 
provides some guidance as to the areas where federal, state, and local government 
agencies exercise control over drainage related activities in unincorporated Yuma 
County. 

 
1.2 PURPOSE: 

 
The purpose of this volume of the Public Works Standards is to establish grading and 
drainage standards that promote the public health, safety and general welfare, and to 
minimize public and private losses due to unnecessary loss from erosion, flooding and 
inundation by provisions designed to reasonably: 
 
(A) Protect human life and health; 
 
(B) Protect public rights-of-way, Flood Control District facilities, natural drainage ways, 

drainage facilities, and their storm water capacities; 
 
(C) Minimize damage to public facilities and utilities, such as water and gas mains, 

electric and telephone lines, streets, and bridges, located in areas adjacent to 
proposed improvement; 

 
(D) Match or blend all proposed grading, excavations, cut, fill and other undulations of 

the land with the existing ground; 
 
(E) Stabilize cuts and fills, reduce erosion, siltation, inundation, and stabilize soil 

conditions; 
 
(F) Protect existing real property adjacent to proposed grading; 
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(G) Provide sufficient storage to retain the total post-development runoff from the design 
storm falling on that parcel, lot, or plot of land; 

 
(H) Minimize expenditure of public money for costly drainage projects; 
 
(I) Minimize the need for storm water removal and cleanup from storms; 
 

(J) Minimize prolonged business interruptions and inconveniences; 
 
(K) Provide uniform minimum storm water drainage development requirements; 
 
(L) Provide the minimum design and technical standards for the analysis and design of 

storm drainage facilities; 
 
(M) Provide standards for the preparation of grading plans and drainage reports so 

staffing requirements are minimized in developing and reviewing grading plan 
submittals; 

 
(N) Establish responsibility and provide mechanisms to enforce and implement 

management of grading and drainage with respect to construction and development; 
 
(O) Preserve the storm water carrying capacity of natural drainage ways and constructed 

flood control and drainage facilities; and 
 
(P) Protect natural drainage ways from grading and filling. 
 
 
1.3 GLOSSARY: 
 
The terms, acronyms, and abbreviations given in the Yuma County Public Works 

Standards, Volume 1 -  Construction Specifications, Volume 2 - Construction Details, 

2023 Edition, Yuma County Public Works Standards, Volume 4 -  Development and 

Encroachment Standards, and Yuma County Zoning Ordinance, November 3, 2022 are 

included by this reference. 

 

 

 
 

 
 

https://www.yumacountyaz.gov/home/showpublisheddocument/50946/638040193704870000
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SECTION 2.0 
 

STORM DRAINAGE DEVELOPMENT AND PERMIT REQUIREMENTS 
 
 

2.1 AREA OF JURISDICTION: 
 
These standards apply to all land within the unincorporated area of Yuma County and to 
those incorporated municipalities of Yuma County whose governing bodies adopt these 
standards and requirements. 
 
2.2 REQUIREMENTS AND CONFORMANCE: 
 
2.2.1: Before any development takes place on any land within the area of jurisdiction, a 
Grading Permit must be obtained by completing a Grading Permit application with a 
grading plan, a drainage report, and required fees, submitted to the Flood Control 
Manager for review and approval for a Grading Permit to be issued. 
 
2.2.2: These standards apply when any of the following activities are proposed or exist: 
 
(A) The impervious surface area of any parcel is increased by more than 400 square feet 

for any addition or improvement including building construction or surfacing on the 
natural ground; 

(B) The existing grade is altered more than twelve (12) inches across an area larger than 
400 square feet; 

(C) Runoff peak flowrate or volume will increase as a result of development; or 
(D) Drainage facilities, channels, or drainage ways are altered, diverted, blocked, 

obstructed, or otherwise impacted. 
 
2.2.3: Exceptions to the requirements are as follows: 
 
(A) Cemetery grave excavation; 
(B) Refuse disposal sites operated by a public agency under an AZPDES Permit or 

controlled by federal or state regulations; 
(C) Excavations for water well and utility line trenching; 
(D) Individual residential lots or parcels when: 

(1) Existing slopes are less than 10% measured across the entire site at maximum 
gradient; 

(2) The lot is compliant with approved subdivision plats, grading plans and drainage 
reports; 

(3) The existing grade is not altered more than twelve (12) inches across an area 
larger than 43,560 square feet; and 

(4) Channels and drainage ways with flows exceeding 100 cfs and drainage facilities 
are not altered, diverted, blocked, obstructed, or otherwise impacted. 

(E) Grading done exclusively for agricultural purposes; 
(F) Exploratory excavations under the directions of an Arizona registered engineer or 

geologist provided all excavations are properly backfilled; 
(G) Grading and maintenance of existing streets and roads under an AZPDES permit; 
(H) Excavations below finished grade for: 
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(1) Cesspool; 
(2) Septic tank;  
(3) Swimming pool;  
(4) Storage tanks for oil, gas or water;  
(5) Foundations and footing for buildings; 
(6) Manufactured homes; and  
(7) Retaining walls or other structures authorized by a valid building permit.  

(This does not exempt any fill made with the material from the excavation nor 
exempt any excavation having an unsupported height greater than 5 feet after 
completion of such structures.); and  

(I) Statutory exemptions as provided by the Arizona Revised Statutes and federal codes. 
 
2.3 SUBMITTALS: 
 
2.3.1: Applicants requesting a Grading Permit shall submit a completed application form 
with required submittal documents, plans and fees to the Flood Control Manager. 
 
2.3.2: Grading Permit applications shall include the following submittals to the Flood 
Control Manager for approval: 
 
(A) Completed Application for Grading Permit Form including applicant’s name, address, 

E-Mail Address, and phone number, owner’s name and address, site address or 
location, and assessor’s parcel number; 

(B) One copy of the Drainage Report with Grading Plans that includes appropriate details 
prepared by an engineer in accordance with Sections 3 and 4 of this volume; 

(C) Where applicable, offsite improvement plans for improvements in existing and 
proposed public rights-of-way prepared by an engineer in accordance with Yuma 
County Public Works Standards, Volumes 1, 2, and 4; 

(D) When a proposed development is within a floodplain, a Floodplain Use Permit 
Information Guide and Application Packet (Floodplain Use Permit) with required 
plans and certifications prepared by an engineer in accordance with the Floodplain; 

(E) A Facility Use Permit is required to use County or Flood Control District properties 
or facilities; and 

(F) Required Fees – Application and review fees shown on the current Fee Schedule are 
available at the Department of Engineering. 

 
2.3.3: Subdivision tentative plans are to be submitted with one copy of the preliminary 
drainage report, grading plans, and a flood protection fee. 
 
2.3.4: Final subdivision improvement plans are to be submitted with a completed Grading 
Permit application with one full size copy of grading plans, drainage report, and required 
fees. 
 
2.4 REVIEW AND REVISION PROCEDURE:  
 
2.4.1: Approval of the drainage report, grading and improvement plans will only be 
granted and a Grading Permit issued when the submittal is compliant with Yuma County 
Public Works Standards. 

https://www.yumacountyaz.gov/home/showpublisheddocument/16423/635327767120170000
https://www.yumacountyaz.gov/home/showdocument?id=28926
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2.4.2: Submittals will first be reviewed for administrative completeness.  
 
(A) Incomplete submittals will be returned once to the applicant with review comments. If 

additional information is needed or corrections are required, comments will be 
transmitted to the applicant.  

(B) Complete submittals will then be substantively reviewed for technical compliance with 
these standards. 

 
2.4.3: Upon completion of the substantive (technical) review, either: 
 
(A) If the submittal is compliant with these standards, a Grading Permit will be issued; or 
(B) If revisions to the submittal are necessary for compliance, review comments will be 

sent to the applicant. If the applicant does not respond to review comments within 60 
business days, Yuma County will consider the application withdrawn. 

 
When the review comments are satisfactorily addressed by revision to the submitted 
documents so that the documents are compliant with the Public Works Standards, a 
Grading Permit will be issued. 
 
2.4.4: One copy of the final drainage report, grading plans, and improvement plans are 
to be provided for approval. 
 
2.4.5: An approved copy of the grading plans and any other grading-related submitted 
plans along with the issued Grading Permit, will be forwarded to the applicant. If additional 
approved copies are desired, the applicant shall provide additional sets. 
 

2.5 TERMS OF GRADING APPLICATIONS AND PERMITS: 
 
2.5.1: Upon notification the permit has been issued the applicant may begin construction. 
The permit and approved plans must remain on the construction site. 
 
2.5.2: After the permit is issued construction must be complete within one year (365 days) 
after being approved.  
 
(A) Grading and Floodplain Use permits expire unless they are tied to a building permit. 
(B) These permits can be extended one time for one additional year.  
(C) In all cases, a permit extension request must be made prior to expiration or the permit 

will be cancelled and a new permit application would be required. 
 
2.5.3: The Flood Control Manager may revoke a Grading Permit if any of the following 
conditions are met: 
 
(A) Hazardous conditions exist; or 
(B) The conditions of the permit, federal, state, or other county standards or regulations 

are violated; or 
(C) Substantial work has not been accomplished such that the construction cannot be 

completed by the expiration date. 
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2.6 CONSTRUCTION IN ACCORDANCE WITH APPROVED PLANS: 
 
2.6.1: Unless otherwise noted on the project plans, drainage and flood control works are 
to be constructed in accordance with the Yuma County Public Works Standards Volumes 
1, 2, 3 & 4. 
 
2.6.2: All construction and work shall be in accordance with and conform to the approved 
plans and specifications. 
 
2.6.3: Minor revisions to on-site improvements, not affecting total retention capacities and 
drainage routing to detention areas, will be permitted during construction without re-
approval of plans, provided the revisions are submitted, in document form, to the Flood 
Control Manager before final approval.   
 
2.6.4: All revisions to approved plans for work on the off-site areas shall be first approved 
by the Flood Control Manager. 
 
 
2.7 COMPLETION AND APPROVAL OF WORK: 
 
2.7.1: Every project requiring a Grading Permit is to have a final inspection. The applicant 
shall notify the Flood Control Manager when the project is ready for a final inspection. 
 
2.7.2: The final inspection is to determine if the work has been completed and constructed 
to approved plans and specifications. 
 
2.7.3: Any modification of the approved plans shall be documented and approved by the 
Flood Control Manager. Approval of storm water facility construction will be given after all 
deviations from the plan have been corrected to comply with the approved or revised plan.  
 
2.7.4: Approval of installed equipment or contractor-supplied equipment will not be given 
until after any necessary operation and maintenance manuals have been received and 
approved by the Flood Control Manager. 
 
2.7.5: Every development utilizing on-site retention shall have a certification from the 
design engineer, on the as built plans, certifying that the final construction meets the 
design plans, specifications, and on-site retention requirements for the development of 
every space or lot therein.   
 
 
2.8 COMPLIANCE: 
 
2.8.1: No grading, excavation or filling on any land shall hereafter take place without an 
issued Grading Permit. 
 
2.8.2: Mechanical, electrical, plumbing, building, and manufactured home placement 
permits are not to be issued without first obtaining all appropriate permits. 
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2.8.3: Grading Permits shall not be issued when a violation to federal, state, or Yuma 
County laws, ordinances, codes, regulations, or standards exists unless a Grading Permit 
is required to correct the violation. 
 
2.8.4: Final approval of construction and certificate of occupancy shall not be issued until 
the Grading Permit has passed final inspection. 
 
2.9 CONNECTIONS TO YUMA COUNTY FLOOD CONTROL DISTRICT FACILITIES: 
 
2.9.1: When a storm sewer, outlet of a detention basin, or other storm drain pipeline 
connection is proposed into a facility owned, operated or managed by the Yuma County 
Flood Control District, a Facility Use permit from the District is to be obtained. 
    
2.9.2: Before approval can be obtained, an Intergovernmental Agreement for operation 
and maintenance with the jurisdiction involved is required, along with any applicable 
connection fees. 
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SECTION 3.0 
 

GRADING AND STORM DRAINAGE FACILITY STANDARDS 
 

3.1 GENERAL STANDARDS: 
 

Grading, drainage facilities, channels, and other improvements to control, collect, route, 
retain, and dispose of storm water are to be designed and constructed in accordance with 
the standards and criteria contained in this section. These standards include standards 
for basis of calculations, off-site drainage, on-site drainage, retention and detention 
facilities, individual parcel retention, open channels, storm drains, culverts, and streets.   
 

3.1.1: Drainage facilities, channels, grading and other improvements including 
underground pipe, inlets, catch basins, open drainage, ditches and washes, channels, 
pumps, lining, channelization, riprapping, basins, and erosion control systems to control 
storm water shall: 
 

(A) Collect, route, retain, and dispose of storm water runoff in, as nearly as possible, the 
same manner as before the planned development; 

(B) Limit post-development peak discharges from a project and in affected streams and 
channels to pre-development peak discharge rates; 

(C) Limit post-development water surface elevations upstream and downstream 
development to pre-development water surface elevations; 

(D) Minimize erosion by providing erosion control systems which may include 
channelization, flumes, lining, and riprapping as required to prevent erosion and 
scour; 

(E) Be compatible with existing improvements and drainage; 
(F)  Be compatible with the Yuma County Regional Master Drainage Plans;  
(G) Be contained within a public drainage easement if receiving runoff from public land, 

facilities, or right-of-way; 
(H) Have a means for perpetual maintenance such as dedication and acceptance by the 

public, homeowners association or special improvement district; 
(I) Have resulting damage potential to real property and hazard potential to human life 

assessed; 
(J) If in public right-of-way or proposed to be in a public right-of-way, conform to the 

Yuma County Public Works Standards, Volume 1, 2, 3, and 4, 2023 Edition; or latest 
edition; and 

(K) If in a floodplain, development must conform to Floodplain Regulations for Yuma 
County dated 7/18/2022. 

 

3.1.2: The Flood Control Manager, at his discretion, may require additional information, 
design, analysis, or the use of specific design and construction methods when needed to 
show compliance with specific standards or to protect County and Flood Control District 
facilities. 
 

3.1.3: The Flood Control Manager, at his discretion, may grant a waiver to specific 
methods or documentation requirements when granting said waiver does not result in 
non-compliance with the intent of this regulation, record keeping requirements, or the 
National Flood Insurance Program. 
   
 

https://www.yumacountyaz.gov/home/showpublisheddocument/50518/637983364070970000
https://www.yumacountyaz.gov/home/showpublisheddocument/50518/637983364070970000
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3.2 BASIS OF CALCULATIONS: 
 
Drainage facilities and grading shall be designed using the following data and parameters 
unless otherwise specified: 
 
3.2.1 Methods of Calculation: The acceptable methods for performing hydrologic 
calculations used in determination of peak storm water flow rates and run-off volumes 
are: 
 

(A) Army Corps of Engineers HEC-HMS – The Arizona Department of Transportation 
Highway Drainage Design Manual, Volume 2, Hydrology Second Edition 2014, 
FHWA-AZ93-281, latest edition, presents methods for HEC-HMS calculations for 
rainfall, rainfall losses, unit hydrographs, channel routing, storage routing, and 
transmission losses acceptable to Yuma County. Other methods for HEC-HMS 
calculations shall be approved by the Flood Control Manager prior to use; 
 

(B) Soil Conservation Service Unit Hydrography Method – The SCS Unit Hydrography 
Method may be applied by use of the SCS TR-20 and U.S. Army Corps of Engineers 
HEC-HMS computer programs. The minimum watershed area or subbasin analyzed 
must have a time of concentration greater than 10 minutes; 
 

(C) Rational Method – The equation, Q=CIA, may be used to compute peak runoff from 
urbanized areas, suburban, or rural areas up to 160 acres, post-development where: 

  Q = Peak runoff (cfs)  I=Rainfall Intensity (in/hr) 
  C=Runoff coefficient  A=Area (Acres) 

 Rational Method Design Data Sheets are provided in Appendix A; and 
 

(D) Other Hydrologic modeling, including Two-Dimensional Modeling – Other hydrologic 
modeling may be used for specific projects as approved by the Flood Control 
Manager. Model must be shown to be appropriate for project conditions. 

 
3.2.2 Precipitation Data: NOAA’s National Weather Service Hydrometeorological 
Design Studies Center Precipitation Frequency Data Server (PFDS) Atlas 14 is the 
accepted basis for depth and intensity of precipitation data. 
 
(A) Use the PFDS estimated data based on site location or the data tables provided in 

Appendix B; 
(B) Use a storm frequency of a one percent (1%) annual occurrence (100-year storm) 

unless otherwise directed herein; 
(C) Use storm duration equal to the time of concentration, Tc, (10-minute minimum) for 

flowrate calculations unless otherwise directed herein;  
(D) Use the following minimum durations for volume calculations including retention 

basins unless otherwise directed herein: 
(1) Contributing Areas greater than 160 acres – 24 hours with infiltration losses 

allowed; 
(2) Rural Contributing Areas greater than 40 acres – 6 hours with infiltration losses 

allowed; 
(3) Urban Contributing Areas greater than 10 acres – 6 hours with infiltration losses 

allowed; 

https://azdot.gov/sites/default/files/2019/07/2014_adot_hydrology_manual.pdf
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=18393.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=18393.wba
https://www.hydrocad.net/tr-20.htm
https://toolkit.climate.gov/dashboard-noaa-atlas-14-precipitation-frequency-data-server
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(4) Single parcels, lots, or spaces including street drainage less than 2 acres 
(Individual Parcel Retention) – 1 hour without considering infiltration losses; 

(5) Rural Contributing Areas less than or equal to 40 acres – 2 hours without 
considering infiltration losses; and 

(6) Urban areas less than or equal 10 acres – 2 hours without considering infiltration 
losses.  

 
3.2.3 Watershed Characteristics: Average values for arid regions from published 
sources or field measurement using standard methods. 
 
(A) Time of Concentration—Use the procedures set forth in the SCS Publication 

Technical Release 55 (TR-55) with the maximum flow length within the contributing 
area as the basis for the time of concentration or use ADOT Hydrology Methods using 
ADOT equation 2.2. 

(B) Time of concentration from impervious areas should be computed using average 
gutter velocities from the modified Manning’s formula for triangular flow, if applicable, 
and/or average pipe velocities utilizing Manning’s formula. 

(C) Slope – Slopes are to be measured along the steepest path or gradient. 
(D) Area – Delineate and use the area of the entire contributing area or subbasin. 
(E) Losses, Runoff Curve Numbers, & Coefficients – Use losses and coefficients given 

in Appendix C or  ADOT Manual Section 3.2. 
(F) Soil Classification—Use the SCS Publication Soil Survey of Yuma-Wellton Area, 

Parts of Yuma County, Arizona and Imperial County, California to classify the soils 
present on the watershed by SCS Soil Type A through D; and Antecedent Condition 
II. Use Antecedent Condition 1 along the Colorado and Gila River. 

(G) Land Use – Use land use designations as defined by Yuma County Zoning 
Ordinance, November 3, 2022. 

 
3.2.4 Critical Points: Calculations, measurements, and cross-sections for hydraulic 
computations to show peak velocity, quantity, water surface elevations or other critical 
design parameters shall be made at the narrowest section, vertical and horizontal 
transition points, inlets and outlets, and outflows of the project and at other critical points. 
 
3.3 OFF-SITE DRAINAGE STANDARDS: 
 
3.3.1: Offsite drainage calculations shall be based on the average conditions and size of 
entire contributing area. 
 
3.3.2: Off-site drainage shall be conveyed by overland flow, open channel, or other 
method that can be observed and cleaned of debris while in use. 
 
3.3.3: Streets are not to be used to carry offsite drainage. 
 
3.3.4: Retention for off-site drainage may be combined with on-site retention when the 
resulting basin meets the standards for on-site retention. 
 
3.3.5: Disposal of off-site drainage shall be on site or in the same manner as the 
predevelopment conditions. 
 

https://www.nrc.gov/docs/ML1421/ML14219A437.pdf
https://www.nrc.gov/docs/ML1421/ML14219A437.pdf
https://uair.library.arizona.edu/system/files/usain/download/azu_s599a6y852_1933_w.pdf
https://www.yumacountyaz.gov/home/showpublisheddocument/50946/638040193704870000
https://www.yumacountyaz.gov/home/showpublisheddocument/50946/638040193704870000
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3.4 ON-SITE DRAINAGE STANDARDS: 
 
3.4.1: On-site drainage calculations shall be based on the average conditions and size of 
the entire site. If off-site runoff enters the site, the off-site drainage standards must also 
be met.  
 
3.4.2: On-site drainage may be conveyed by overland flow, open channel, storm drains, 
local and collector streets, or other gravity systems. 
 
3.4.3: On-site drainage shall be disposed on site unless it is demonstrated that disposal 
off-site will not result in increased peak flows, velocity, or depth. 
 
3.5 RETENTION AND DETENTION FACILITY GENERAL STANDARDS: 
 
In general, retention and detention facilities shall: 
 
(A) Provide adequate storage for post-development discharges exceeding pre-

development peak discharges; 
(B) Have the contributing area and routing for each facility delineated; 
(C) Retain all the post development runoff contributing directly to it; 
(D) Have the runoff contributing to each facility calculated separately; and 
(E) Consist of the following and may include other approved methods and areas: 

(1) Depressed areas or ponds; 
(2) Landscaped areas; 
(3) Yards and playgrounds;  
(4) Parks, golf courses and other open areas; 
(5) Vehicle parking areas; 
(6) Individual lots and parcels;  
(7) Off-site retention basins, where a recordable easement for drainage purposes 

has been obtained;  
(8) Underground storage, and 
(9) Show the elevation of the groundwater on the project plans. 

 
3.5.1: Dispose of stored storm water runoff within 5 days, which may be accomplished by 
the following or other approved methods: 

 
(A) Authorized pumping or controlled bleeding of the stored runoff into water courses, 

storm conduits or drainage ways in a judicious manner, after peak flows in those 
water courses have passed; or 

 
(B) In areas where depth to groundwater is greater than 10 feet and soils are classified 

by SCS Soil Survey as Soil Group A, percolation or infiltration directly into the ground 
or into dry wells for infiltration into sub-surface zones. 
 

3.5.2: Basins constructed for subdivisions, manufactured home and recreational vehicle 
parks, and other developments shall be constructed at a minimum of one basin per 40 
acres or as specified by Board approved master plans. 
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3.5.3: Have a positive method to drain the basin in the event the storage capacity of the 
basin is exceeded or the drainage system is plugged such as standby pumps to an 
approved disposal facility. 
 

3.5.4: Have clearly established maintenance and operation provisions for the basin which 
are acceptable to the Flood Control Manager. 
 

3.6 RETENTION AND DETENTION FACILITY DESIGN STANDARDS: 
 

Retention and detention facilities shall be designed to have: 
 
(A) 25% additional basin capacity over and above the design retention volume or a 

minimum of 1 foot freeboard above design retention volume within the retention area; 
(B) Maximum side slope of 3:1 with a minimum bottom slope of 0.5% for grassed areas 

and 0.3% bottom slope for non-grassed areas draining to the sump or dry well; 
(C) Minimum bottom width of 10 feet or as approved by the Flood Control Manager; 
(D) An access ramp with a minimum width of 10 feet and a slope not to exceed 12% for 

vehicle access to the bottom, as appropriate; 
(E) Concrete flumes to transport storm water runoff from the street into the basin are to 

be provided so the integrity of the banks and floors of the basin are preserved; 
(F) Six foot high fencing or masonry wall with locked 16 foot wide gate when basin is 

deeper than 4 feet measured from the lowest finished adjacent grade, 
(G) An irrigation sprinkler system and landscaping in residential areas when the basin is 

not fenced 
(H) Adequate permanent facilities for controlled bleeding or pumping of the basin, into an 

approved disposal facility in areas where percolation or infiltration is not allowed 
based on 3.5.1 B, or infiltration is not feasible due to soils, unless otherwise approved 
by the Flood Control Manager; and 

(I) A drywell and sump constructed in all retention basins with bleeding or pumping 
facilities. 

 

3.7 INDIVIDUAL PARCEL RETENTION STANDARDS: 

3.7.1: Projects less than 10 acres involving single parcels, lots, or spaces using individual 
parcel retention shall meet the retention and detention facilities standards in Sections 3.5, 
and 3.6 as modified by the following standards: 
 

(A) One foot freeboard or additional 25% capacity above design retention volume 
requirements may be omitted; 

(B) Percolation or infiltration directly into the ground or into dry wells for infiltration into 
sub-surface zones may be used to dispose of stored storm water runoff regardless 
of soil type and where depth to groundwater exceeds 5 feet provided percolation test 
results from an engineer are submitted, demonstrating that the retention area will 
drain within 5 days; 

(C) Individual parcels shall slope inward with adequate protection to retain storm water 
on the site; 

(D) The elevation of the retention area at maximum capacity of the retention area shall 
be lower than the lowest existing grade adjacent to the retention area unless a 
concrete or asphalt barrier is constructed around the retention area to prevent 
overland flow; 
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(E) Earthen berms shall only be used as a secondary method to prevent the movement 
of retained storm water between retention areas and to provide additional freeboard 
to basins; 

(F) Parking lots and recreational vehicle placement areas within retention areas shall be 
paved or have a minimum of 3 inches of aggregate base material surfacing with the 
depth of retention not exceeding 6 inches; and 

(G) Dry wells and porous pavement are permitted to provide additional storage and to 
drain parking and asphalt areas. 

 
3.7.2: Subdivision, lot splits, and park developments with individual parcel retention shall 
meet the retention and detention facilities standards in Sections 3.5, 3.6, and 3.7.1; and 
 
(A) In areas with soil classification Group A, as defined in section 3.2.3 (F), provide a 

minimum lot size of 14,500 square feet; 
(B) In areas with soils other than Group A, as defined by the Soil Conservation Service, 

provide a minimum lot size of one acre; 
(C) When streets are drained to another location, minimum lot size can be reduced 

proportionately with the approval of the Flood Control Manager; 
(D) Be located on existing ground slope less than two percent (2%) measured across the 

entire parcel at the maximum gradient; 
(E) Prohibit alteration of the final site ground elevations and surfacing with retention 

depth and area requirements specified on the subdivision plans; 
(F) Position the retention at the front of each lot within a drainage easement (15-foot 

minimum) dedicated to the public to maintain capacity for street runoff retention; 
(G) The drainage easement shall encompass the entire area inundated by street runoff; 
(H) Permit anticipated street runoff onto the drainage easement by maintaining designed 

clear openings through fences within the drainage easement (6 inch openings at 20 
foot spacing minimum);  

(I) Limit the elevation of the retention area at maximum capacity to nine (9) inches below 
top of curb or edge of pavement where no curbs exist; 

(J) Elevate finished floor elevations at least nine (9) inches above the centerline of the 
adjacent street at its lowest adjacent point; 

(K) Elevate all openings to basements, crawlspaces, and manufactured home pits at 
least nine (9) inches above the centerline of the adjacent street at its lowest adjacent 
point; and 

(L) Limit the retention area to the percentage of lot cover remaining after deducting the 
maximum lot or space coverage as defined in the Yuma County Zoning Ordinance. 

 
3.8 OPEN CHANNEL STANDARDS: 
 
Open channels shall: 
 
(A) Have erosion control if: 

(1) The velocity exceeds 5 fps; or 
(2) In sandy soil, the side slopes are greater than 3:1; or 
(3) There are rapid changes in channel geometry; or  
(4) The Froude number is greater than 0.80. 
 

https://www.yumacountyaz.gov/home/showpublisheddocument/50946/638040193704870000
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(B) Utilize riprap or concrete channel drop structures to control the longitudinal slope of 
a drainage channel; 

(C) Utilize energy dissipating devices when the average velocity exceeds 10 fps; 
(D) Be designed to prevent silt deposition due to low velocities; 
(E) When requested, provide an access and maintenance road dedicated to the public; 

and 
(F) Be contained within recorded tracts, rights-of-way, easements, or drainage ways. 
 
3.9 STORM DRAIN STANDARDS: 
 
Storm drains systems shall: 
 
(A) Convey the 10-year runoff, minimum, at a maximum flow velocity of 15 fps; 
(B) Be at least 18 inches in diameter if for public use; 
(C) Be at least 12 inches in diameter if acting as bleed-off lines from a detention basin; 
(D) Be at least 6 inches in diameter if a pressurized main; 
(E) Have one foot minimum freeboard between the catch basin and manhole grates and 

the hydraulic grade line; 
(F) Utilize catch basins designed for 10 year runoff, minimum, in accordance with 

Drainage of Highway Pavements, Hydraulic Engineering Circular No. 12, U.S. 
Department of Transportation, Federal Highway Administration, latest revision; 

(G) Be contained in an easement if not in a public right-of-way; 
(H) Be designed with a minimum full flow velocity of 2 fps to prevent excessive silt 

deposition; and 
(I) Have inlet and outlet protection including: 

(1) Head and wing walls or a flare end section; and 
(2) Riprap or concrete apron with energy dissipaters at all outlets designed for the 

flowrate and velocity. 
 
3.10 CULVERT STANDARDS: 
 
3.10.1: Culverts shall: 
 
(A) Convey the 50-year runoff, minimum, with a maximum ponding elevation two (2) feet 

below the finished centerline of the structure crossing the channel; 
(B) At all-weather crossings, convey the 100-year runoff, minimum, with a maximum 

ponding elevation one (1) foot below the finished centerline of the structure crossing 
the channel; 

(C) Be an 18 inches diameter round or a 22” X 13” arch or 23” X 14” elliptical culvert, 
minimum; 

(D) Have dedicated easements for the culvert and resulting ponding; 
(E) Not divert storm water runoff into another drainage area; 
(F) If the outlets are not submerged, have riprapping with energy dissipaters, headwalls 

and other improvements as required to provide an erosion control system; 
(G) If 60 inches or larger diameter; require concrete headwalls; and 
(H) Not be permitted on major waterways. 
 
 
 

https://ntrl.ntis.gov/NTRL/dashboard/searchResults/titleDetail/PB95220943.xhtml
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3.10.2: Pond or dip crossings will only be permitted on local roads where an alternate all-
weather route into the area exists, and after approval of the concept by the Flood Control 
Manager. If such a crossing is permitted, roadway embankment slopes are to be 
protected with concrete armoring toed into the embankment and channel below the scour 
depth. 
 
3.11 STREETS DRAINAGE STANDARDS:  
 
Utilization of streets to collect and conveyance of drainage shall conform to the following 
standards: 
 
(A) The use of streets and roads for collection and movement of storm water runoff is a 

secondary function of the street and therefore is limited at the discretion of the Flood 
Control Manager. 

(B) Arterial and collector streets are not to have more than ½ of through traffic lanes in 
either direction flooded during a ten year storm. 

(C) Minimum street grades for water transport with concrete gutters are to be a minimum 
of 0.20% and with asphalt surfacing a minimum of 0.30%. 

(D) The use of inverted streets will only be permitted if approved by the Flood Control 
Manager. A six (6) foot wide concrete valley gutter will be required. 

(E) Concrete cross and valley gutters are to have a minimum of 0.20% grade. 
(F) The maximum velocity of flow of the deepest water in a street or parking lot should 

not exceed 5 fps for the 10-year storm. 
(G) Valley gutters are not allowed on arterial intersections unless approved by the Flood 

Control Manager. 
(H) Roadside ditches are to have adequate capacity for the peak 10-year storm runoff. 

Where runoff exceeds the capacity of the ditch, a storm drain system is required. 
(I) When the secondary use of a street to transport runoff collected on other streets is 

permitted, the 10-year runoff is to be contained between the top of curbs. The 
following conditions also apply: 
(1) Adjacent lots are to be a minimum of 6 inches above top of curb; 
(2) Flow is equally divided across the road cross section, not more than 6 inches 

deep with maximum allowable velocity of 5 fps for the 10 year storm; 
(3) 100-year discharge is contained between property lines without erosion; and 
(4) Vertical curbs are used. 

 
3.12 EROSION CONTROL SYSTEM STANDARDS: 
 
Erosion control systems shall: 
 

(A) Consist of erosion easements and setbacks, channelization, flumes, lining, gabions, 
riprapping and concrete, energy dissipating devices, and other approved methods as 
required to prevent erosion and scour. 

(B) Extend below the scour depth and above the energy gradient line of the channel. 
(C) Prevent migration and subsidence of soil and erosion control materials with 

compaction, cutoff walls, filter fabric or other measures. 
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(D) Be designed in accordance with Arizona Department of Water Resources Flood 
Mitigation Section, State Standard for Watercourse Bank Stabilization (7-98); State 
Standard for Watercourse System Sediment Balance (5-96). 

(E) Be reviewed individually and approved by the Flood Control Manager. 
 
3.13 EARTHWORK GRADING: 
 
3.13.1: Earthwork including the placement, removal, shaping, compaction and 
manipulation of earthen material and fill material shall: 
 
(A) Have a maximum slope of: 

(1) 4 feet horizontal to 1 foot vertical (4:1) of compacted material; 
(2) 3:1 with erosion control and compacted material; or 
(3) 2:1 with geotextiles, gabions, riprap, or concrete. 

(B) Slopes steeper than 2:1 must have engineered erosion control; 
(C) Have all slopes stabilized using compaction, watering, binders, geotextiles, 

vegetation, or other methods of stabilization to prevent water and wind erosion; 
(D) Be compacted for the ultimate purpose indicated; and 
(E) Not cause a hazard or damage to neighboring property. 
 
3.13.2: Earthen berms shall: 
 
(A) Be compacted to 95% standard compaction; 
(B) Have a minimum top width of 2 feet; 
(C) Have a minimum berm height of one foot; and 
(D) Have a minimum side slope of: 
 (1) 3:1 if composed of aggregate base material, or 
 (2) 4:1 if composed of native material. 
 
3.13.3: Rough grading shall: 
 
(A) Only include earthwork for the intent and purpose of leveling or shaping the site in 

preparation for future development; 
(B) Not include construction of fences, walls, trenching, pipes, or any other structures; 
(C) Provide adequate drainage and erosion control upon completion of rough grading; 

and 
(D) Be fully compliant with this regulation. 

https://new.azwater.gov/sites/default/files/SS7-98BankStabilization.PDF
https://www.maricopa.gov/DocumentCenter/View/50874/State-Standard-5-96---System-Sediment-Balance
https://www.maricopa.gov/DocumentCenter/View/50874/State-Standard-5-96---System-Sediment-Balance
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SECTION 4.0 
 

STANDARDS FOR PREPARING DRAINAGE REPORTS AND IMPROVEMENT 
PLANS  

 

4.1 GENERAL STANDARDS: 
 
Drainage reports and grading improvement plans shall be prepared by an engineer 
following the procedures given in this section. Reports and plans for work within public 
right-of-way shall be prepared by an engineer. Reports and plans that include engineering 
work within or proposed public right-of-way must be prepared by an Arizona Registered 
Civil Engineer who shall affix his signature and seal to the documents. 
 
4.1.1: Drainage reports and grading plans are to include hydrologic and hydraulic 
calculations delineating the watershed, or portion thereof, and showing how storm and 
flood water will be collected, routed, retained, and disposed in accordance with Section 3 
of these regulations. 
 
4.1.2: At a minimum, drainage reports and grading improvement plans shall include the 
following sections: 
 
(A) Project Description; 
(B) Off-site Drainage; 
(C) On-site Drainage; 
(D) Retention/Detention; 
(E) Supporting Technical Data; and 
(F) Site Plan. 
 
4.1.3: The drainage report is to be accompanied by a grading plan and improvement 
plans, showing proposed improvements for handling the storm and flood water as outlined 
in Section 4.7. The drainage report may be presented on the grading plans. 
 
4.1.4: Drainage report and grading plans shall conform to these Public Works Standards 
and all applicable federal, state and county laws, ordinances, codes, regulations, and 
standards. 
 
4.2 PROJECT DESCRIPTION: 
 
4.2.1: Drainage reports are required to include a project description and overview section. 
 
4.2.2: The following information shall be provided on the grading plans or in the project 
description section: 
 
(A) Owner’s Name, Address, E-Mail Address, and Phone Number; 
(B) Engineer’s Name, Address, E-Mail Address, and Phone Number; 
(C) Parcel Location and Vicinity Map – Describe location by Assessor’s Parcel 

Identification Number and/or township, range, section and quarter section and a 
vicinity map showing local streets, channels and washes within and adjacent to the 
project and name surrounding developments; 
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(D) Existing Site Description – Describe the existing site conditions including the general 
description, total area, dimensions, drainage pattern & terrain type, existing 
structures, existing drainage facilities, floodplain zone pursuant to FEMA, and soil 
type with percolation rate; and 

(E) Project Description – Provide general description of the proposed development and 
method used to control the runoff and erosion including total drainage area, 
dimensions, proposed drainage pattern and terrain, proposed structures and 
drainage facilities, and proposed modifications to the floodplain. 

 
4.3 OFF-SITE DRAINAGE: 
 
4.3.1: Drainage reports are required to include an off-site drainage section whenever off-
site drainage enters the site, the site is traversed by or is adjacent to a channel or wash, 
or the project alters off-site drainage. 
 
4.3.2: The following information and calculations shall be provided on the grading plans 
or in the off-site drainage section: 
 
(A) Show all existing and proposed offsite development, drainage patterns and grades; 
(B) Show all impacted drainage facilities; 
(C) Identify which methods are used for hydrologic and hydraulic computations and 

identify the design frequency; 
(D) If computer models are used for hydrologic and hydraulic computations, identify the 

name of the software, version, and provide an electronic copy of the input and output 
files; 

(E) Describe and map to scale the off-site contributing drainage areas for each wash or 
drainage way and drainage patterns affected by the project, including routing, 
storage, and disposal of drainage at pre- and post-development status;  

(F) Provide topographic contours on the grading plans with maximum contour intervals 
as follows: 

 
SLOPE    INTERVAL 
0-2%     2 feet 
3-9%     5 feet 
10% and greater   10 feet 

 
(G) Show on the grading plans all natural and man-made drainage ways and patterns 

and outlets; 
(H) Show how the values were determined for all variables and factors used in the various 

calculations; 
(I) Show how all assumptions were determined; 
(J) Show cross-sections of washes and drainage ways including hydraulic computations 

to show velocity, quantity and water surface elevations at the narrowest sections, 
transition points, and outflows of the project and at other critical points; 

(K) Delineate the path chosen for computation of time of concentration; and 
(L) Tabulate pertinent data and state conclusions. 

 
4.3.3: When all storm drainage water is to be retained on-site, no off-site drainage water 
enters the site, and the site does not contain or adjoin a channel or wash, the drainage 
report and plans may demonstrate and state: 
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(A) There is no off-site drainage entering the site; and 
(B) All storm water generated from the site will be retained on the site. 
 
In this case, the off-site drainage section may be omitted. 
 
4.4 ON-SITE DRAINAGE: 

 
4.4.1: Drainage reports are required to include an on-site drainage section. 
 
4.4.2: The following information and calculations shall be provided on the grading plans 
or in the on-site drainage section: 

 
(A) Identify which methods are used for hydrologic and hydraulic computations and 

identify the design frequency in accordance with Sections 3.2, 3.4, & 3.5; 
(B) If computer models and/or software are used, identify the name of the software, 

version, and provide an electronic copy of the model input and output files; 
(C) Describe the pre- and post-development contributing drainage areas including 

dimensions, routing, flow direction and determine total runoff volume, flowrate, 
velocity, and depth from each drainage area; 

(D) Determine the 100-year high-water elevation for the drainage area as: 
(1) At least the regulatory flood elevation, if applicable, 
(2) At least the water surface elevation of new permanent retention facilities, if 

applicable, and 
(3) The lowest of either the centerline of the adjacent road and the elevation of the 

adjacent property; 
(E) Provide the topographic contours on the grading plans with maximum contour 

intervals as follows: 
 

SLOPE    INTERVAL 
0-2%     2 feet 
3-9%     5 feet 
10% and greater   10 feet 

 
(F) Provided hydraulic calculations and cross-sections of gutters, streets, drainage ways 

and other water transport facilities at critical and other point as necessary and as 
directed by the Flood Control Manager; 

(G) If all storm drainage water is to be retained on the site, a statement to this effect must 
be included in the report; 

(H) List all assumptions and how determined; 
(I) Define the flow path chosen for computation of time of concentrations and 

contributing areas for all basins; 
(J) Show catch basin, inlet and underground pipe calculations for collection, routing and 

disposal; 
(K) Explain the effects of drainage upon streets including proposed high-water elevations 

related to top of curb and flow within right-of-way; 
(L) Show how values were determined for all variables and factors; 
(M) Explain the effects of drainage upon proposed building finished floor elevations; 
(N) Tabulate pertinent data and state conclusions; and 
(O) Tabulate the velocity and flow rate in drainage ways for the post development 

condition, and the difference from the pre-development condition. 
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4.4.3: If on-site runoff is discharged directly into a storm drain facility, drainage channel, 
wash, or other drainage facility, or onto another parcel of land, the following shall be 
provided: 
 
(A) A copy of a recorded agreement or easement from the owner authorizing use the 

facility or parcel of land for drainage; 
(B) Adequate capacity shall be demonstrated; and 
(C) Post-development peak flows within drainage channels and washes shall not exceed 

pre-development peak flows. (Detention facilities are required if pre-development 
peak flows are exceeded.) 

 
4.4.4: When all storm drainage water is to be retained on-site, no off-site drainage water 
enters the site, and the site is not traversed or adjoined by a channel or wash, the 
drainage report and grading plans may demonstration and state: 

 
(A) There is no off-site drainage entering the site; and 
(B) All storm water generated from the site will be retained on the site. 
 
In this case, calculations for pre-development on-site drainage may be omitted. 
 
4.5 RETENTION/DETENTION: 
 
4.5.1: Drainage reports are required to include a retention/detention section when 
detention and/or retention basins are included in the design. 
 
4.5.2: The following calculations and information shall be provided on the grading plans 
or in the retention/detention section: 
 

(A) Describe the proposed detention and/or retention concept including a description of 
the location with volumes, depths, and dimensions; 

(B) Determine the rate of inflow into the basin and the maximum permitted release rate 
from the facility; 

(C) Determine the storage volume required; 
(D) Show the proposed basin capacity, depth, and elevations including free board or 

additional basin capacity; 
(E) Describe the method of controlled bleeding or pumping the basin, including discharge 

rates; 
(F) Show how the values were determined for all variables and factors used in 

calculations.   
(G) Indicate how any assumptions were determined; and 
(H) Tabulate pertinent data and state conclusions. 
 
 
4.6 SUPPORTING TECHNICAL DATA: 
 

4.6.1: Drainage reports are required to include all technical data necessary to support 
and reproduce the findings of the drainage report. 
 



 

Standards for Storm Drainage Facilities 4-5 of 5 
Section 4 – Preparing Drainage Reports and Improvement Plans   

4.6.2: Supporting technical data includes all documentations, data, assumptions, 
calculations, analyses, and results used for the design or drainage report. 
 
4.7 IMPROVEMENT PLAN STANDARDS: 
 
4.7.1: Project plans developed for drainage and flood control shall conform to  
Yuma County Public Works Standards:  
Volume 1: Construction Specifications;  
Volume 2: Construction Details, as applicable;  
Volume 3: Standards for Storm Drainage Facilities; and 
Volume 4: Development and Encroachment Standards. 
 
4.7.2: Plans and details shall show: 
 
(A) Existing site conditions and proposed development including buildings, finished 

floors, sidewalks, curbs, gutters, drainage patterns, grades, surfacing, parking areas, 
streets, landscaping, ditches, channels, basins, inlets, outlets, grates, grade breaks, 
inverts, erosion control, and other improvements affecting the drainage; 

(B) Slopes on streets, curbs, gutters, channels, ditches, and other improvements 
conveying runoff; 

(C) All dimensions; 
(D) Collection, routing, retention, and disposal of water; 
(E) The new 100-year water surface elevations; 
(F) All construction details; and 
(G) Property lines, lot numbers, survey ties to the closest record monument, and basis 

for grade elevations. 
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APPENDIX A 
 

Rational Method Hydrologic Design Data Sheet 
 

CONTRIBUTING AREA:            
 
AREA CHARACTERISTICS 
 

Land Use “C” Factor Area (Acres) C x A 
Low Density Residential 
(1 to 4 Dwellings per acre) 

.39   

Medium Density Residential 
(4+ Dwellings per acre) 

.43   

High Density Residential 
(Apartments) 

.51   

Mobile Home Parks .51   

Parks .20   

Agricultural .12   

Streets .90   

Commercial & Industrial .80   

    

Total ---   

 

Weighted “C”  =  C x A = _______ = _______ 

        A 
 
FLOW PATH & TIME OF CONCENTRATION 
 

Reach Length 
(ft) 

Upper 
Elevation 

Lower 
Elevation 

Mean 
Slope 

Channel 
Type 

Velocity 
(ft/min) 

Time of 
concentration 
(min.) 

        

        

        

        

Total        

 
RAINFALL AND RUNOFF 

 
Recurrence Interval 
(Years) 

  10   100 

Intensity, I, (in./hr.)       

Peak Flowrate 
Qpeak = CIA (c.f.s.) 

      

Q (c.f.s.) provided by 
structure 
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Rational Method  
Retention and Detention Basin Volume Design Data Sheet 

 
This design data sheet may be used to calculate the total volume required for retention 
and detention basins with urban contributing areas less than 10 acres or suburban and 
rural areas less than 160 acres using the rational method. 
 
Design Storm 
Use the appropriate precipitation data as required by Section 3.2.2.  
 

Duration:    hours 
 
Total Rainfall:   inches 
 
Intensity:    in/hr 

 

Site Characteristics and Area 
 
 Land Uses:          
  
 Weighted C-value:         
  
 Total Area:          
 
Peak Flowrate, Qpeak 
 
Using the Rational Method Hydrologic Design Data Sheet, calculate the peak flowrate, 
Qpeak, using the appropriate design storm. 
 
   Qpeak (cfs)  =       
    
Required Retention Volume 
 
The required retention for individual parcels is the total volume of storm precipitation 
falling on the entire parcel. The volume can be calculated using: 

 
Required Volume (ft3) = Total Rainfall (inches) x Total Area (sq. ft.) x (1 ft/ 12 inches) 

 
   =     x     x 1/12 
 
   = _________________ ft3   
 
Note: The 1.25 safety factor and one (1) foot freeboard requirement are not required for 

individual parcel retention. 
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Individual Parcel Retention Basin Volume Design Data Sheet 
Based on Rational Method 

(No Consideration for Infiltration) 
 

This design data sheet may be used to calculate the total volume required for individual 
parcel, lot, or space retention basins for collection areas up to 10 acres. 
 
Design Storm 
Use the appropriate precipitation data as required by Section 3.2.2.  
 

Duration:       hour 
Total Rainfall:      inches 

 
Contributing Area: 
 
 Subbasin Identification #     
 
 Area of Drainage:      ft2  
 
Required Retention Volume 
 
The required retention for individual parcels is the total volume of storm precipitation 
falling on the entire parcel. The volume can be calculated using: 

 
Required Volume (ft3) = Total Rainfall (inches) x Total Area (sq. ft.) x (1 ft/ 12 inches) 

 
   =     x     x 1/12 
 
   = _________________ ft3   
 
Note: The 1.25 safety factor or one (1) foot freeboard requirement are not required for 

individual parcel retention. 
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APPENDIX B 
 

Precipitation Frequency 
for 

Yuma County, Arizona 
based on  

NOAA Atlas 14 Precipitation Frequency Estimates 
 

Table No.1 

YUMA WSO AP (02-9660) 

Duration 
Return Frequency (Years) 

1 2 5 10 25 50 100 200 500 1000 

5-min 0.102 0.145 0.243 0.329 0.47 0.598 0.752 0.936 1.24 1.52 

10-min 0.155 0.221 0.37 0.501 0.715 0.91 1.14 1.42 1.88 2.31 

15-min 0.193 0.274 0.458 0.622 0.887 1.13 1.42 1.77 2.33 2.86 

30-min 0.259 0.369 0.617 0.837 1.19 1.52 1.91 2.38 3.14 3.85 

60-min 0.321 0.457 0.764 1.04 1.48 1.88 2.36 2.94 3.89 4.76 

2-hr 0.439 0.612 0.992 1.32 1.84 2.3 2.83 3.44 4.42 5.3 

3-hr 0.491 0.688 1.09 1.44 1.96 2.41 2.94 3.54 4.53 5.44 

6-hr 0.593 0.816 1.26 1.63 2.17 2.63 3.15 3.71 4.71 5.61 

12-hr 0.699 0.968 1.49 1.91 2.49 2.99 3.52 4.11 4.96 5.85 

24-hr 0.836 1.15 1.77 2.26 2.97 3.56 4.21 4.91 5.94 6.8 

 
 
 
 

Table No. 2 

MOHAWK (02-527) 

Duration 
Return Frequency (Years) 

1 2 5 10 25 50 100 200 500 1000 

5-min 0.168 0.224 0.32 0.394 0.498 0.58 0.67 0.769 0.911 1.03 

10-min 0.256 0.341 0.487 0.599 0.757 0.883 1.02 1.17 1.39 1.57 

15-min 0.317 0.423 0.604 0.743 0.939 1.1 1.26 1.45 1.72 1.95 

30-min 0.427 0.569 0.814 1 1.26 1.47 1.7 1.95 2.32 2.62 

60-min 0.528 0.705 1.01 1.24 1.56 1.83 2.11 2.42 2.87 3.25 

2-hr 0.536 0.75 1.19 1.53 2.04 2.47 2.95 3.47 4.24 4.91 

3-hr 0.576 0.795 1.24 1.6 2.15 2.61 3.14 3.71 4.61 5.38 

6-hr 0.667 0.917 1.41 1.81 2.39 2.88 3.43 4.03 4.95 5.75 

12-hr 0.754 1.04 1.59 2.01 2.64 3.16 3.73 4.35 5.25 6.05 

24-hr 0.869 1.19 1.83 2.33 3.05 3.66 4.32 5.03 6.07 6.95 
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Table No.  3 

YUMA PROVING GROUND (02-9654) 

 
 
 
 

Table No. 4 

KOFA MINE (02-4702) 

Duration 
Return Frequency (Years) 

1 2 5 10 25 50 100 200 500 1000 

5-min 0.2 0.27 0.37 0.45 0.57 0.66 0.75 0.94 1.24 1.51 

10-min 0.31 0.41 0.57 0.69 0.86 1 1.15 1.42 1.88 2.31 

15-min 0.38 0.51 0.7 0.85 1.07 1.24 1.42 1.77 2.33 2.86 

30-min 0.52 0.68 0.95 1.15 1.44 1.67 1.92 2.38 3.14 3.85 

60-min 0.64 0.84 1.17 1.42 1.78 2.07 2.37 2.94 3.89 4.76 

2-hr 0.65 0.92 1.45 1.87 2.49 3.02 3.6 4.24 5.19 6.03 

3-hr 0.71 0.99 1.54 2 2.67 3.25 3.9 4.63 5.73 6.7 

6-hr 0.85 1.17 1.79 2.3 3.04 3.66 4.36 5.12 6.29 7.3 

12-hr 0.97 1.35 2.05 2.61 3.42 4.11 4.85 5.66 6.85 7.89 

24-hr 1.14 1.57 2.39 3.05 3.98 4.77 5.62 6.55 7.9 9.04 

 
 
 
 
 
 

Duration 
Return Frequency (Years) 

1 2 5 10 25 50 100 200 500 1000 

5-min 0.115 0.159 0.247 0.322 0.438 0.54 0.659 0.797 1.01 1.21 

10-min 0.176 0.242 0.376 0.49 0.667 0.822 1 1.21 1.55 1.85 

15-min 0.218 0.299 0.466 0.607 0.827 1.02 1.24 1.5 1.92 2.29 

30-min 0.293 0.403 0.628 0.818 1.11 1.37 1.67 2.03 2.58 3.08 

60-min 0.363) 0.499 0.777 1.01 1.38 1.7 2.07 2.51 3.19 3.82 

2-hr 0.45 0.63 1.01 1.34 1.83 2.26 2.75 3.31 4.19 4.97 

3-hr 0.499 0.689 1.1 1.44 1.95 2.39 2.9 3.48 4.41 5.25 

6-hr 0.602 0.826 1.28 1.66 2.2 2.67 3.19 3.77 4.7 5.56 

12-hr 0.7 0.97 1.5 1.92 2.52 3.02 3.57 4.17 5.07 5.93 

24-hr 0.809 1.11 1.71 2.19 2.87 3.44 4.06 4.74 5.74 6.57 
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APPENDIX C 
Runoff Curve Numbers by Soil Type & Zoning Classification 

 
Zoning Classification/Land Use SCS Soil Classification 

Yuma County City of Yuma City of Somerton A B C D 
HI, LI, II H-I, L-I M 91 93 95 96 

C-1, C-2, RC B-2 C 91 93 95 96 
R-2, R-3 TR, B-1 R-3 86 88 90 92 

RVP MH TR 82 89 91 93 
RVS MH TR 82 88 90 92 
MHP MH TR 84 88 90 92 

MHS 4.5, MHS 6 MH TR 84 87 90 92 
R-1-6 R-MH R-1 81 87 90 92 

R-1-8, MHS 8 R-A R-1 79 85 89 92 
R-1-12, MHS 10, 

MHS 12 
RE-12 R-1 77 85 88 92 

R-1-20, MHS 15, 
MHS 20 

RE-18 R-1 75 84 87 91 

R-1-40 RE-35 R-1 73 81 86 89 
SSB & SR  

1, 2, 3, 4, 5, 10, 20 
SR RA 72 81 85 88 

RA 5, 10, 20, 40 AG A 71 80 85 88 
Desert Desert Desert 70 81 88 90 
Parks Parks Parks 60 75 83 87 

 
 

Zoning Classifications and lot size established by Yuma County Zoning Ordinance – Subject to 
change.  See Yuma County Zoning Ordinance.

https://www.yumacountyaz.gov/home/showpublisheddocument/50946/638040193704870000
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APPENDIX C (Cont.) 

 
Zoning Classification and Minimum Lot Size  
Provided for Reference Only 
Zoning Classifications and lot size established by Zoning Ordinance 
Subject to change 
 

Yuma County 
Zoning Abbreviation 

Zoning District Title Minimum Lot Size 

HI Heavy Industrial 8,000 sq. ft. 
LI - 8 Light Industrial 8,000 sq. ft. 

II Intensive Industrial 40,000 sq. ft. 
C-2 Commercial (General) 8,000 sq. ft. 
C-1 Commercial (Local) 8,000 sq. ft. 
RC Residential Commercial 8,000 sq. ft. 
R-3 High Density Residential 2,000 sq. ft. 
R-2 Intermediate Density Residential 4,000 sq. ft. 
RVP Recreation Vehicle Park 1,200 sq. ft. 
RVS Recreational Vehicle Subdivision 2,400 sq. ft. 
MHP Mobile Home Park 3,200 sq. ft. 

MHS-4.5 Mobile Home Subdivision 4,500 sq. ft. 
MHS-6 Mobile Home Subdivision 6,000 sq. ft. 
MHS-8 Mobile Home Subdivision 8,000 sq. ft. 

MHS-10 Mobile Home Subdivision 10,000 sq. ft. 
MHS-12 Mobile Home Subdivision 12,000 sq. ft. 
MHS-15 Mobile Home Subdivision 15,000 sq. ft. 
MHS-20 Mobile Home Subdivision 20,000 sq. ft. 

R-1-6 Low Density Residential 6,000 sq. ft. 
R-1-8 Low Density Residential 8,000 sq. ft. 

R-1-12 Low Density Residential 12,000 sq. ft. 
R-1-20 Low Density Residential 20,000 sq. ft. 
R-1-40 Low Density Residential 40,000 sq. ft. 
SR-1 Suburban Ranch 1 acre 
SR-2 Suburban Ranch 2 acres 
SR-3 Suburban Ranch 3 acres 
SR-4 Suburban Ranch 4 acres 
RA-5 Rural Area 5 acres 

RA-10 Rural Area 10 acres 
RA-20 Rural Area 20 acres 
RA-40 Rural Area 40 acres 
SSB-1 Suburban Site Built 1 acre 
SSB-2 Suburban Site Built 2 acres 
SSB-3 Suburban Site Built 3 acres 
SSB-4 Suburban Site Built 4 acres 
SSB-5 Suburban Site Built 5 acres 

SSB-10 Suburban Site Built 10 acres 
SSB-20 Suburban Site Built 20 acres 

 




