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PIMA COUNTY REGIONAL FLOOD CONTROL DISTRICT  
TECHNICAL POLICY 

 
  

 
POLICY NO.: Technical Policy, TECH-006          EFFECTIVE DATE: March 23, 2006 
        REVISED:  8/31/2009, 11/2/2015 
 
POLICY NAME:  Erosion Protection of Fill Pads in Floodway Fringe Areas 
 
PURPOSE:  To clarify Section 16.26.040.Bof  the Ordinance regarding the protection of the fill pads 
from erosion in order to establish consistent permitting requirements that are sufficiently protective of 
the fill pad and structure for the flood and erosion hazards that have been identified.  
 
BACKGROUND: 
 
The Floodplain and Erosion Hazard Management Ordinance (Ordinance) Section 16.26.040.B 
requires that any fill placed in a floodway fringe be adequately protected from erosion by rip-rap, 
vegetative cover, bulk-heading, or other approved method, but does not establish appropriate levels of 
erosion protection based on the hazards that may be encountered due to the erosive forces of moving 
water. In addition, the Ordinance encourages the placement of the least amount of fill necessary to 
achieve the purpose.  
 
Historically, the need for erosion protection has not been strictly addressed at the time of permitting 
and therefore, erosion protection may not have been provided. The March 23, 2006 version of the 
policy addressed this deficiency with reference to the following publications: 
 
1) The FEMA publication, Manufactured Home Installation in Flood Hazard Areas, FEMA85, 

published in September 1985.  
2) The 2005 draft of FEMA85. 
3) The City of Tucson Drainage Standards Manual. 
 
Refer to the March 23, 2006 version of the policy for a discussion regarding about these publications. 
 
Since 2006, new requirements have been promulgated and new information has become available, 
both of which affect this policy. The new requirements and information are as follows: 
 
1) In October 2008, the State of Arizona’s Office of Manufactured Housing (OMH) informed the 

District of new federal installation requirements for Manufactured Homes. One of these new 
requirements was for engineered foundations in all floodplains. These new requirements would 
become effective on January 1, 2009. 

 
2) On January 3, 2009, the Chief Engineer approved Technical Policy TECH-003 which established 

construction standards for manufactured home foundations. These were considered by the District 
to be engineered foundations that were compliant with OMH requirements. 

 
3)  On February 19, 2009, the Arizona Housing Association requested that the District reevaluate the 

standards for fill pads in an effort to reduce the fill pad dimension to 10 feet around the exterior 
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wall of a structure from 25 feet in order to reduce construction costs while offering the same level 
of protection.  

 
4)  The District commenced an evaluation of the flooding effects on fill pads using FLO-2D modeling.  

This reanalysis provided significant insights regarding the flow of water around fill pads, 
demonstrating that the previous policy may not offer sufficient protection at the upstream edge and 
corners of fill pads, and may be over protective at the downstream edge of fill pads.   

 
POLICY: 
 
This policy may be used to determine erosion protection for fill pads, including toe down depths, rip-
rap size, and pad side slope, as long as the following conditions are met: 
 
1) The fill pad does not encroach into an Erosion Hazard Setback, a study area that establishes a 

requirement for an engineering analysis or an area that the District has determined that, due to 
unusual conditions, engineering is required. If a fill pad is proposed in these areas, the engineering 
analysis requirements supersede this policy. 

 
2) The fill pads are constructed according to the appropriate tables. Tables have been provided for a 

40 foot wide fill pad and an 80 foot wide fill pad.  Table 006-A may be used for fill pads that are 
40 feet wide or less, but Table 006-B shall be used for fill pads with widths greater than 40 feet, 
up to and including 80 feet.  

 
3) Fill pad erosion protection shall be constructed at the following locations as prescribed below: 

a. When the fill pad is surrounded by floodwaters: 
i. A toe-down depth is prescribed along the entire upstream edge of the fill pad and at least 

10 feet along the sides of the fill pad extending from the upstream corners,  
ii. A second toe-down depth is prescribed along the remaining perimeter of the fill pad, 

iii. The rip-rap diameter sizing table shall apply to the entire fill pad. 
b. When the fill pad is not surrounded by floodwaters: 

i. One toe-down is prescribed along the upstream edge and at least 10 feet along the side of 
the fill pad that are located within the 100-year floodplain, 

ii. A second toe-down depth is prescribed along the remaining perimeter of the fill pad that 
experience flood flows, 

iii. The rip-rap diameter sizing table shall apply to all portions of the fill pad that are located 
within the 100-year floodplain,   

iv. The portions of the fill pad that are not exposed to floodwaters do not require erosion 
protection.   

 
4) The fill pad is oriented with the long axis parallel to the direction of flow. This will minimize the 

flow obstruction and reduce the anticipated scour depths to those presented in the attached Tables. 
 

5) The fill pad shall be constructed at or above the BFE and shall extend at that elevation a minimum 
of 10 feet from the perimeter of the structure.  

a. The top of the fill pad shall be sloped a minimum of 2% in order to provide positive 
drainage away from the structure. As a result, the portion of fill pad adjacent to the 
structure will be a minimum of 0.2 feet (2.4”) above the BFE. 





TABLE 006-A
40 Foot Wide Fill Pad

RIP-RAP SIZE & TOE-DOWN DEPTH REQUIREMENTS FOR EROSION PROTECTION OF FILL PADS
PIMA COUNTY REGIONAL FLOOD CONTROL DISTRICT TECHNICAL POLICY TECH-006

TOE-DOWN DEPTH BELOW NATURAL GRADE FOR UPSTREAM EDGE AND CORNERS OF 40 FOOT WIDE FILL PAD
slope, ft/ft

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
0.50
1.00
1.50
2.00
2.50
3.00

TOE-DOWN DEPTH BELOW NATURAL GRADE FOR SIDES AND DOWNSTREAM EDGE OF 40 FOOT WIDE FILL PAD 
slope, ft/ft

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
0.50
1.00
1.50
2.00
2.50
3.00

 = DV^2 
greater 
than 18

24 Inches 36 inches 48 inches

RIP-RAP SIZE (D50)
slope, ft/ft

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
0.50
1.00
1.50
2.00
2.50
3.00

 = DV^2 
greater 
than 18

None/6 in. 6 inches 9 inches  = 9 inch rip-rap  = Engineering
    required

 = no toe-down 
    required, see below 
    for rip-rap size for 
    exposed slopes

 = 24 inch toe-down 
    required, see below 
    for rip-rap size

 = 36 inch toe-down 
    required, see below 
    for rip-rap size

 = 48 inch toe-down 
    required, see below 
    for rip-rap size

 = Engineering 
    required

Flow 
Depth, ft

Flow 
Depth, ft

Flow 
Depth, ft

 = No rip-rap on sides, 
    back; 6 inch rip-rap 
    on front and 
    upstream corners

 = 6 inch rip-rap



TABLE 006-B
80 Foot Wide Fill Pad

RIP-RAP SIZE & TOE-DOWN DEPTH REQUIREMENTS FOR EROSION PROTECTION OF FILL PADS
PIMA COUNTY REGIONAL FLOOD CONTROL DISTRICT TECHNICAL POLICY TECH-006

TOE-DOWN DEPTH BELOW NATURAL GRADE FOR UPSTREAM EDGE AND CORNERS OF 80 FOOT WIDE FILL PAD
slope, ft/ft

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
0.50
1.00
1.50
2.00
2.50
3.00

TOE-DOWN DEPTH BELOW NATURAL GRADE FOR SIDES AND DOWNSTREAM EDGE OF 80 FOOT WIDE FILL PAD 
slope, ft/ft

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
0.50
1.00
1.50
2.00
2.50
3.00

 = DV^2 
greater 
than 18

24 Inches 36 inches 48 inches

RIP-RAP SIZE (D50)
slope, ft/ft

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024 0.026 0.028 0.030
0.50
1.00
1.50
2.00
2.50
3.00

 = DV^2 
greater 
than 18

None/6 in. 6 inches 9 inches

Flow 
Depth, ft

Flow 
Depth, ft

Flow 
Depth, ft

 = 48 inch toe-down 
    required, see below 
    for rip-rap size

 = Engineering 
    required

 = Engineering
    required

 = No rip-rap on sides, 
    back; 6 inch rip-rap 
    on front and 
    upstream corners

 = 6 inch rip-rap  = 9 inch rip-rap

 = no toe-down 
    required, see below 
    for rip-rap size for 
    exposed slopes

 = 24 inch toe-down 
    required, see below 
    for rip-rap size

 = 36 inch toe-down 
    required, see below 
    for rip-rap size
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