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1.0 INTRODUCTION 

1.1 Scope and Location 

The purpose of this report and its enclosures is to provide hydraulic analyses in 

support of a Conditional Letter of Map Revision (CLOMR) submittal to the Federal Emergency 

Management Agency (FEMA). The CLOMR involves a portion of Queen Creek between Power 

Road and the Recker Road in the Town of Gilbert in central Arizona (Figures 1 through 3). The 

purpose of this CLOMR request is to modify the flood zones so that a new residential development 

can be constructed adjacent to Queen Creek. The development will include a new, wide fully- 

incised channel to replace the existing narrow "perched" channel confined by unengineered earthen 

dikes. 

Because the published Flood Insurance Rate Map (FIRM) shows flood zones for this 

area based on approximate methods (References 1 and 2), it was necessary to develop a pre-project 

fixed-bed model and apost-project model for this CLOMR request. Please note that the pre-project 

model is not a "corrected effective model". The effective model includes a floodplain based on 

hypothetical breaching of the in-place Queen Creek dikes. CVL did not evaluate breaches as part 

of this CLOMR effort because the dikes will be removed during the proposed construction. The pre- 

project model is included to demonstrate how flow velocities and depths will be impacted by the 

project. 

1.2 Description of CLOMR Area 

For the purpose of this CLOMR request, a "CLOMR Area" has been defined. This 

CLOMR Area comprises a strip of land straddling the section line between Sections 12 and 13 of 

Township 2 South, Range 6 East of the Gila and Salt River Meridian (Figure 2). It is bounded on 

the east by Power Road, on the west by Recker Road and extends far enough north and south to 

include the current effective 100-year floodplain for Queen Creek. Channel improvements will be 

extended a short distance east of Power Road and west of Recker Road, respectively, to transition 

from and back to existing conditions. However, it is not envisioned that the floodplain will be 

modified east of Power Road or west of Recker Road as part of this CLOMR effort. 



The proposed development, Meadowbrook Village, includes the CLOMR Area and 

is bounded on the north by Queen Creek Road, on the east by Power Road, on the south by Ocotillo 

Road and on the west by Recker Road. 

The local watershed area draining into Queen Creek is characterized by mostly 

agricultural land and undeveloped desert (Figures 4 & 5). The land slopes to the west with Queen 

Creek aligned generally east-west across the area. Queen Creek now consists of a generally 

trapezoidal channel that has been graded and confined by dikes of unengineered soil along both 

channel banks (Photographs 1 through 4). In an earlier HEC-2 model (Reference 3) it was 

recognized that overtopping andlor breaching of the dikes could occur with the floodwaters then 

ponding against the upslope (south) side of the left (south) dike or flowing downslope to the 

northwest (Figure 3). Queen Creek is an ephemeral wash with flows occurring only after major 

storms. It is normally a dry, sandy channel due to the lack of rainfall in this desert area. 

1.3 Objective 

The objective of this CLOMR and subsequent Letter of Map Revision (LOMR) is to 

reduce the aerial extent of the Zone A on the published FIRM for Queen Creek (Reference 1) in the 

CLOMR Area in order to allow for the development of residential and supporting land uses. 

It is important to note how the existing floodplain delineation was completed. CVL 

understands that the perched channel system was first modeled as a fixed-bed (non-erodible) facility. 

From this model, the height of the laterally constrained water surface above the adjacent ground 

outside of the dikes was then used to estimate how far away from a dike breach water would flow 

before its depth would be less than 12 inches. With the post-project conditions, the water surface 

profile will be lowered between Power Road and Recker Road and this lowering of the water surface 

will extend upstream of Power Road for some distance. In fact, the HEC-2 results indicate that, in 

the perched channel reach just upstream of Power Road, the 100-year water surface elevation will 

be only about 1 foot above the existing adjacent ground outside of the in-place dikes. In practical 

effect, the 1 OO-year floodplain will be reduced in width as it approaches the Power Road bridge from 

the east until it reaches the width of the perched channel. The ability of the water to breach the in- 

place dikes will be reduced to the impacts potentially caused by a l-foot water surface differential 

across the earthen dikes. Hotvever, this CLOMR is not requesting that the floodplain east of Power 



Road be modified. The raised roadway approaches to the Power Road bridge will represent the 

transition from the wider currently effective floodplain east of Power Road to the new floodplain 

west of Power Road. 

Similarly, the transition at the downstream side of Recker Road will be based on the 

new raised roadway approaches to the Recker Road box culvert. Upstream of the new Recker Road 

box culvert, the 100-year flow will be confined to the new fully-incised channel. Downstream from 

the new Recker Road box culvert, the flow will generally be constrained by the existing dikes and 

the potential for dike breaches will remain similar to existing conditions. The proposed Recker Road 

box culvert does include new earthen dikes extending downstream from the box culvert about 290 

feet. These dikes will be riprapped for erosion protection. The purpose of the transition dikes is only 

to protect the new Recker Road box culvert. Even though the floodplain will be physically 

constrained for a short distance downstream from the Recker Road box culvert, CVL is not 

requesting that the floodplain downstream from this box culvert be modified as a result of the 

construction of these dikes. 

1.4 Methodology 

The methodology used for this CLOMR request involved development of a pre- 

project fixed-bed model to understand existing hydraulic conditions, and a post-project model to 

assess hydraulic conditions with the development in place. Exhibit 1 presents a comparison of the 

current flood Zone A as shown on the FIRM and the pre-project fixed-bed model floodplain as 

estimated by a HEC-2 analysis. The following items are relevant to this process. 

Background: 

This CLOMR addresses the Queen Creek floodplain in the CLOMR Area extending 

from Power Road to Recker Road. 

The in-force FIRM for the Study Area is based on approximate methods. 

Baseline Fixed-Bed Model: 

Current detailed topography and existing cross sections have been developed for the 

project site. 

The existing bridge at Power Road is included within the model. 

A HEC-2 model has been developed based on the current topography, including the 

in-place bridge at Power Road (Enclosure 1). 



Post-Project Model: 

A new channel has been designed so that the 100-year peak flow rate in Queen Creek 

will be contained in a fully-incised, generally trapezoidal channel. A low flow 

trapezoidal channel wilI meander within the larger trapezoidal channel section. This 

new, wide channel will lower the water surface profile and reduce the flow velocities 

while increasing the flow width. The areas adjacent to the new channel and now in 

the floodplain will be physically isolated from the Queen Creek 100-year flow. 

A post-project HEC-2 model has been developed based on the proposed new 

channelization fkom Power Road to Recker Road (Enclosure 1). 

Exhibit 1 presents a comparison of the current flood zone A as shown on the FIRM 

and the post-project fixed-bed model floodplain as estimated by a HEC-2 analysis. 

With the significantly lower channel velocities, the potential for channel erosion will 

also be significantly reduced across the CLOMR Area. 

A HEC-6 sediment transport model (Enclosure 2) developed for this CLOMR request 

indicates that sediment movement will not be a significant problem. 

A program of inspection and maintenance (Appendix A) is in force under the Town 

of Gilbert Floodplain Management Ordinance (Reference 4). 

General : 

All new finish floors in the proposed development (Figure 6) adjacent to the CLOMR 

Area will be at least 12 inches (Reference 5) above the 100-year water surface 

elevation (WSEL). 

1.5 Regulatory Jurisdiction 

The development of this project is in accordance with the Town of Gilbert's drainage 

design requirements (Reference 5) and Arizona Revised Statutes (ARS) 48-3609A. 

1.6 Previous Submittals to FEMA 

The only known previous submittal to FEMA regarding this area was the work 

completed for the in-force Flood Insurance Study (FIS), (Reference 2) and associated FIRM 

(Reference 1). 



1.7 F E l W  Revision Requestor and Community Official Form 

The attached Revision Requestor and Community Official Form (MT-2 Form 1) is 

provided per FElMA requirements, and is provided in Appendix B. 

1.8 FEMA Certification by Registered Professional Engineer andfor Land Surveyor 

Form 

The attached Certification by Registered Professional Engineer andfor Land Surveyor 

Forms (MT-2 Form 2) are provided per FEMA requirements, and are provided in Appendix C. 

In reference to items 5 and 6 on the certification forms, the engineers and surveyor 

that reviewed this submittal have reviewed the current on-site conditions and the proposed 

development plans. As construction progresses, as-built information will be prepared and reviewed 

by Arizona registered professionals, as appropriate, before submitting final as-built information to 

F E W .  Due to the fact that this is a CLOMR submittal, neither the engineer nor the surveyor can 

certify as-built information at this time. Certification of final as-built information will be made upon 

application for LOMR. 



2.0 HYDROLOGIC SETTING 

The CLOMR Area (Figure 2) is currently agricultural property sloping down to the northwest 

at approximately 0.3 percent. The surrounding properties consist primarily of undeveloped desert 

to the east and agricultural lands to the west, south and north. The project site and off-site watershed 

area historically was an alluvial outwash plain with well drained loams anci sandy clay loams. 

Queen Creek crosses the project site in a westerly direction just south of Queen Creek Road. 

It has a natural, sandy bottom and man-made bermed banks which, in some locations, contain 

vegetation such as palo verde, mesquite trees and creosote bushes. The Queen Creek alignment 

continues west to Higley Road then turns south. It eventualIy outfalls to the East Maricopa 

Floodway (EMF) near the Chandler Heights Road alignment. The EMF is a regional drainage 

outfall for the east City of Mesa, Town of Gilbert, and Town of Queen Creek areas. The EMF was 

constructed by the U.S. Soil Conservation Service and is now maintained and operated by the Flood 

Control District of Maricopa County (FCDMC). The EMF outlets to the Gila River across the Gila 

River Indian Community (GRIC) lands. 



3.0 HYDROLOGY AND HYDRAULICS BY OTHERS 

The in-force Federal Emergency Management Agency (FEMA) Flood Insurance Study (FIS) 

for Maricopa County (Reference 2) indicates that the Queen Creek was studied by approximate 

methods. Peak discharges are not listed. 

The Queen Creek Area Drainage Master Study (ADMS) prepared by Wood & Associates for 

FCDMC in 199 1 (Reference 3) used a HEC- I model to develop the hydrology and HEC-2 model 

to generate water surface profiles for Queen Creek. 

The HEC-1 model indicates that Queen Creek conveys a 100-year peak flow rate of 3,000 

cfs at Power Road. The hydrologic analysis used drainage areas delineated over U.S.G.S. 7.5-minute 

quadrangle maps. This limitation is explained in the ADMS. Floodplain delineation was based on 

water surface profiles generated by a HEC-2 model. The cross-sections were spaced at 

approximately 500-foot intervals. The ADMS indicates that at certain locations Queen Creek has 

inadequate dikes that are not properly constructed or maintained. This has been recently confirmed 

by field work completed for this project (Appendix L). It was stated that overtopping of dikes could 

occur with floodwaters headed in a northwesterly direction. 



4.0 PROPOSED QUEEN CREEK CHANNEL IMPROVEMENTS 

A fully-incised widened and deepened channel is proposed. Within the CLOMR Area, the 

100-year flow will be confined within the incised channel (Exhibit 1). Channel improvements are 

described below: 

Location Description 

Power Road Clean up channel under existing bridge. 

Power Road to Recker Road Widen channel bottom to approximately 200% feet. Use 4: 1 or 
(approx. 1.0 mile) flatter side slopes. Provide a meandering 1 -foot-deep, 1 OO-foot- 

wide low flow channel within the larger trapezoidal channel 
section (Figure 6). Channel velocities generally between 5-6 fps, 
except at bridge locations. 

Lower channel invert by up to 2 feet. Use 4: 1 side slopes. All 
local flow outfalls that will discharge to the new channel will be 
constructed with non-erosive downchutes and splash pads to 
minimize the potential for channel side slopeltoe erosion. The 
remainder of the Queen Creek channel side slopes will be 
stabilized, as necessary, with grass to minimize the erosion 
potential. Provide multiple culverts for one new roadway 
crossing. 

Recker Road 

West of Recker Road 

Provide a multiple box culvert at Recker Road. 

Transition channel from Recker Road culvert to existing natural 
channel. Provide erosion protection at outfall. Extend low flow 
channel west until daylight (see Figure 7). 

The above improvements will produce the following benefits: 

Lowered 1 OO-year water surface profile from upstream of the Power Road bridge to Recker 
Road. 

The 1 OO-year floodplain across the CLOMR Area is physically confined to the new channel 
width. 

Reduced flow velocities in the widened channel reaches. 

Removal of earthen levees between the Power Road and Recker Road and elimination of the 
risk of levee breach/failure. 

Please refer to the supporting Enclosure 1 for a detailed description of the hydraulic analysis and 

design for this channel. 



5.0 SEDIMENT TRANSPORT ANALYSIS 

The sediment transport analysis for the study area is presented in a separately bound report 

included with this CLOMR request as Enclosure 2. 



6.0 INSPECTION AND MAINTENANCE PROGRAM 

The channel in the Meadowbrook Village development will be maintained by the developer, 

UDC Homes, until such time as it is turned over to the following organizations: the Town of Gilbert 

(Gilbert) will be responsible for the Recker Road box culvert area; the golf course operator will be 

responsible for the golf course and the Section 404 mitigation areas; and the Meadowbrook Village 

Home Owners Association (HOA) will be responsible for the entrance road (Meadowbrook Village 

Parkway) and the areas not assigned to another entity. In all areas the landscaping will be 

maintained on a regular basis. Other possible problem areas, such as bank erosion, will be addressed 

on an as-needed basis. 

Mr. Lonnie Frost is the floodplain administrator for Gilbert. One of the responsibilities of 

the floodplain administrator for Gilbert is to ascertain whether in fact, maintenance activities for 

storm water management structures associated with delineated floodplains are being accomplished. 

Gilbert's floodplain ordinance (Town of Gilbert Ordinance No. 525) required that conveyance 

capacity for flowing water and volumetric capacity for basins must be maintained for hydraulic 

structures in delineated floodplains (Appendix A). In the event that the entity responsible for an area 

does not hlfill its obligation, Gilbert will maintain those areas within the delineated floodplain. 

Gilbert participates in FEMA's Community Rating System (CRS) and has been awarded 

points for the construction, operation, and maintenance of regional detention facilities. This 

demonstrates that Gilbert has the intent and financial resources to perform the maintenance for the 

Meadowbrook Village development, if need be. 



7.0 SUMNIARY AND CONCLUSIONS 

1. The peak 100-year flow rate of 3,000 cfs in Queen Creek will be safely conveyed 

across the CLOMR Area in a new, wide filly-incised channel. This will lower the 

water surface profile and reduce the 100-year floodplain width to the channel width. 

This channel will provide for low velocities even during the 100-year flow. Erosion 

protection will be provided, as necessary, for the channel side slopes across the 

CLOMR Area. 

2. In addition to the proposed improvements within the CLOMR Area, improvements 

will be effected both downstream and upstream from the CLOMR Area. These 

include the following: 

Proposed channel improvements downstream from the CLOMR Area include 

a new half-street multiple box culvert at Recker Road and short channel 

transition from this culvert to the existing channel configuration to the west. 

Proposed channel improvements upstream from the CLOMR Area include 

removal of vegetation with associated minimal channel recontouring. 

3. All finish floor elevations of insurable structures in the CLOMR Area will be 

designed to be at least 12 inches above the expected 100-year high water elevation 

in Queen Creek. 



8.0 COMPLETED FEMA FORMS 

All FEMA forms required to support this CLOMR request have been completed and are 

included in Appendices B through H. Additional supporting documenration is also included in 

Appendices I through K. A set of As-Built construction drawings for the in-place Power Road 

bridge is included in Appendix I. This set of drawings represents the highest quality available. 
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A 

FLOOD DAMAGE PREDENTION ORDINANCE 

ARTICLE 8-1 STATUTORY AIX"JXRIZATIONr FINDINGS OF FACT, 
PURPOSE AND METHODS 

Section 8-1-1 S t a t u t o r y  Authorization. 

The Legislature of t h e  State of Arizona  has i n  A.R.S. S 
48-3609 enab led  G i l b e r t  t o  adop t  regulations i n  conformance w i t h  
A.R.S. § 48-3604 designed t o  promote the p u b l i c  health, s a f e t y ,  
and g e n e r a l  w e l f a r e  of i t s  c i t i z e n r y .  T h e r e f o r e ,  the Town Council  
of G i l b e r t ,  Ar izona ,  does orda in  as fo l lows :  

Section 8-1-2 F i n d i n g s  of Fact. 

A. The f l o o d  h a z a r d  areas of G i l b e r t  are subject t o  
p e r i o d i c  i n u n d a t i o n  which results i n  loss of life and 
p r o p e r t y ,  h c a l t h  and safety h a z a r d s ,  d i s r u p t i o n  of commerce 
and governmental '  services, e x t r a o r d i n a r y  p u b l i c  exper id i tures  
for flood protection and r e l i e f ,  and impairment of t h e  t a x  
base,  a l l  o f  which a d v e r s e l y  a f f e c t  t h e  p u b l i c  heal th ,  safety 
and g e n e r a l  w e l f a r e .  

B. These flood l o s s e s  are caused by t h e  c u m u l a t i v e  effect 
of o b s t r u c t i o n s  in areas of special f l o o d  h a z a r d s  which 
increase f l o o d  h e i g h t s  and v e l o c i t i e s ,  and when i n a d e q u a t e l y  
anchored,  d a m a g e  u s e s  i n  other areas. Uses t h a t  are 
i n a d e q u a t e l y  f l o o d p r o o f e d ,  e l e v a t e d  o r  otherwise p r o t e c t e d  
f r o m  flood damage also contribute t o  t h e  flood loss.  

8 .  

Section 8-1-3 Statement of Purpose. 

It is t h e  purpose  of this o r d i n a n c e  t o  promote t h e  
publ ic  h e a l t h ,  s a f e t y ,  and general w e l f a r e ,  and t o  m i n i m i z e  p u b l i c  
and private losses due t o  f l o o d  c o n d i t i o n s  i n  specific a r e a s  by 
p r o v i s i o n s  designed: 

A. To p r o t e c t  human life and h e a l t h ;  

B. To minimize expenditure of p u b l i c  money for costly 
f loo6 control projects  ; 

C. To m i n i m i z e  t h e  need for r e s c u e  and relief e f f o r t s  
a s s o c i a t e d  with f l o o d i n g  and g e n e r a l l y  under taken at the  
expense  of t h e  general p u b l i c ;  

D. To minimize p ro longed  business i n t e r r u p t i o n s ;  

E. To minimize damage t o  p u b l i c  f a c i l i t i e s  and u t i l i t i e s  
such as water and gas m a i n s ,  e lectr ic ,  telephone and sewer 
l i n e s ,  s treets and bridges  l o c a t e d  i n  a r e a s  of s p e c i a l  flood 
hazard ; 



F .  To he lp  m a i n t a i n  a s t a b l e  tax base by providing fo r  the I-- 

second use and development of areas of s p e c i a l  flood hazard 1 ': 
so as to minimize future f lood  b l i g h t  areas; i - :,* 

G. To i n s u r e  t h a t  p o t e n t i a l  buyers  a r e  n o t i f i e d  that 
property is in an area of special flood hazard; 

H. To insure that t h o s e  who occupy - t h e  .areas of special  
flood hazard assume responsibility f o r  their actions and 

I. To m a i n t a i n  eligibility f o r  S t a t e  d i s a s t e r  relief. 

Section 8-5-4 Methods of Reducing Flood Losses. 

I n  order  t o  accomplish its purposes ,  this ordinance 
i n c l u d e s  methods and p r o v i s i o n s  for: 

A. Restrict ing or p r o h i b i t i n g  u s e s  which are dangerous to 
h e a l t h ,  s a f e t y ,  and property due to water or e r o s i o n  hazards, or 
which r e s u l t  i n  damaging i n c r e a s e s  i n  e r o s i o n  or i n  f l o o d  h e i g h t s  
o r  velocities: 

B. Requiring that u s e s  v u l n e r a b l e  t o  floods, including 
facilities which serve s u c h  u se s ,  be protected against f l o o d  
damage at the t i m e  of i n i t i a l  c o n s t x u c t i o n ;  

-. 
C. Controlling the a l t e r a t i o n  of natural f l o o d  plains, 

' stream channels, and natural protective barriers, which help 
accommodate or channel f lood w a t e r s  ; 

D. C o n t r o l l i n g  f i l l i n g ,  $ r a d i n g ,  d redg ing ,  and o t h e r  
development which may i n c r e a s e  flood damage; and, 

. . 
E. Preventing o r  regulating t h e  c o n s t r u c t i o n  of f l o o d  

barriers which will u n n a t u r a l l y  divert flood waters or which may' 
increase flood hazards in o t h e r  areas- 

ARTICLE 8-2 DEFINITIONS 

Unless s p e c i f i c a l l y  d e f i n e d  below, words or phrases  used in this 
ordinance shall be i n t e r p r e t e d  s o  as t o  give them t h e  meaning t h e y  
have i n  common usage and to give this o r d i n a n c e  its most 
reasonable a p p l i c a t i o n .  

" A p p e a l "  means a r e q u e s t  for a r e v i e w  of the Floodplain 
Administrator's i n t e r p r e t a t i o n  of any provision of this ordinance 
o r  a r e q u e s t  f o r  a v a r i a n c e ,  

"Area of s h a l l o w  flooding" means a d e s i g n a t e d  A 0  Zone on  the Flood 
I n s u r a n c e  Rate Map (FIRM).  The base f l o o d  depths range  from one 
to  t h r e e  feet; a c l e a r l y  d e f i n e d  channel does n o t  exist; the p a t h  

-, 
of f l o o d i n g  is u n p r e d i c t a b l e  and i n d e t e r m i n a t e ;  and ,  velocity f low 
may be e v i d e n t .  



"Base f l o o d n  means t h e  f l o o d  having  a one percent chance  of being 
equalled or exceeded i n  any g i v e n  year. 

"Breakaway Wall" means a w a l l  t h a t  is  n o t  part of t h e  s t r u c t u r a l  
s u p p o r t  of the b u i l d i n g  and is in tended  th rough  i ts  d e s i g n  and 
c o n s t r u c t i o n  to-collapse u n d e r  s p e c i f i c  l a t e r a l  l o a d i n g  forces, 
w i t h o u t  c a u s i n g  damage t o  t h e  e l e v a t e d  p o r t i o n  of t h e  b u i l d i n g  
s u p p o r t i n g  f o u n d a t i o n  system. 

" C r i t i c a l  F e a t u r e "  means a n  i n t e g r a l  and r e a d i l y  i d e n t i f i a b l e  pa r t  
of a flood p r o t e c t i o n  s y s t e m  w i t h o u t  which the f l o o d  p r o t e c t i o n  
p r o v i d e d  by t h e  e n t i r e  s y s t e m  would be compromised- 

"Development" means any man-made change t o  improved o r  unimproved 
real  e s t a t e ,  i n c l u d i n g  b u t  n o t  l i m i t e d  t o  b u i l d i n g s  or o t h e r  
s t r u c t u r e s ,  min ing ,  d r e d g i n g ,  f i l l i n g ,  g r a d i n g ,  p a v i n g ,  e x c a v a t i o n  
or drilling o p e r a t i o n s  l o c a t e d  w i t h i n  the  area of s p e c i a l  f l o o d  
h a z a r d .  

" F i n a n c i a l  a s s i s t a n c e n  means any form of loan, g r a n t ,  g u a r a n t y ,  
i n s u r a n c e ,  payment,  r e b a t e ,  s u b s i d y ,  d i s a s t e r  assistance loan or  
g r a n t ,  or any o t h e r  form of d i r e c t  or i n d i r e c t  Federal a s s i s t a n c e ,  
o t h e r  t h a n  g e n e r a l  o r  special revenue s h a r i n g  or  formula grants 
made to Sta tes .  

"Flood or f l o o d i n g n  means a g e n e r a l  and temporary  c o n d i t i o n  o f  
p a r t i a l  or comple te  i n u n d a t i o n  o f  no rmal ly  dry l a n d  areas from (I) 
t h e  o v e r f l o w  of f l o o d  w a t e r s ,  ( 2 )  t h e  u n u s u a l  and rapid  
a c c u m u l a t i o n  or runoff of surface w a t e r s  f rom any s o u r c e ,  and/or 
( 3 )  t h e  c o l l a p s e  or  s u b s i d e n c e  o f  l a n d  a l o n g  t h e  shore of  a l a k e  
or o t h e r  body of w a t e r  as a r e s u l t  of e r o s i o n  or undermining  
c a u s e d  by waves or c u r r e n t s  of w a t e r  exceeding a n t i c i p a t e d  
c y c l i c a l  l e v e l s  or s u d d e n l y  caused by a n  u n u s u a l l y  h i g h  water 
l e v e l  i n  a n a t u r a l  body of water, accompanied by a severe stom, 
o r  by a n  u n a n t i c i p a t e d  force of n a t u r e ,  such  as flash f l o o d  or an  
abnormal  t i d a l  s u r g e ,  o r  by some similarly u n u s u a l  and 
u n f o r e s e e a b l e  e v e n t  which results i n  f l o o d i n g  as d e f i n e d  in this 
d e f i n i t i o n .  

"Flood Boundary Floodway Map" means t h e  o f f i c i a l  m a p  on which the 
F e d e r a l  I n s u r a n c e  A d m i n i s t r a t i o n  h a s  d e l i n e a t e d  b o t h  the areas of 
f l o o d  hazard and t h e  floodway. 

"Flood I n s u r a n c e  R a t e  Map means the o f f i c i a l  map o n  which 
the Federal  Insurance A d m i n i s t r a t i o n  has d e l i n e a t e d  both t h e  areas 
of special f l o o d  h a z a r d s  and the  r i s k  premium z o n e s  a p p l i c a b l e  t o  
t h e  community. 

"Flood I n s u r a n c e  S t u d y n  means the o f f i c i a l  r e p o r t  p r o v i d e d  by t h e  
F e d e r a l  I n s u r a n c e  Administration t h a t  i n c l u d e s  flood p r o f i l e s ,  t h e  
FIRM, t he  Flood Boundary Floodway Map, and the  w a t e r  surface 
e l e v a t i o n  of the  b a s e  f l o o d .  



" F l o o d p l a i n  o r  f lood-prone area" means any l a n d  area susceptible c- 
C\ 

to being i n u n d a t e d  by w a t e r  from any source (see definition of i -( " f l o o d i n g " ) .  i 
i.- 3 

" F l o o d p l a i n  A d m i n i s t r a t o r "  means t h e  person d e s i g n a t e d  i n  t h e  Town 
who is h e r e b y  a u t h o r i z e d  by t h e  F loodp la in  Board t o  a d m i n i s t e r  the 
provisions of t h i s  ordinance .  

" F l o o d p l a i n  Board" means t h e  Town Council  of G i l b e r t  a t  s u c h  times 
2s they are engaged i n  the enforcement  of this o r d i n a n c e .  

" F l o o d p l a i n  manaqementn means t h e  o p e r a t i o n  of an o v e r a l l  program 
of c o r r e c t i v e  and ~ x e v e n t i v e  measures f o r  reducinq f load damage, 
i n c l u d i n g  b u t  n o t  i i m i t e d  t o  emergency   re pa redness p l a n s ,  f lood 
c o n t r o l  works and f l o o d p l a i n  management r e g u l a t i o n s .  

" F l o o d p l a i n  management r e q u l a t i o n s w  means zoning o r d i n a n c e s ,  
s u b d i v i s i o n  r e g u l a t i o n s ,  b u i l d i n g  codes,  h e a l t h  r e g u l a t i o n s ,  
s p e c i a l  purpose  o rd inances  (such as  f l o o d p l a i n  o r d i n a n c e ,  g r a d i n g  
ordinance and e r o s i o n  control o r d i n a n c e )  and o t h e r  a p p l i c a t i o n s  of 
p o l i c e  power. The term d e s c r i b e s  such  s t a t e  or l o c a l  r e g u l a t i o n s  
i n  any combinat ion  t h e r e o f ,  which p rov ide  s t a n d a r d s  fo r  t h e  
purpose  of flood damage p r e v e n t i o n  and r e d u c t i o n .  

"Flood p r o t e c t i o n  systemn means t h o s e  p h y s i c a l  s t r u c t u r a l  works 

h 
for which f u n d s  have been a u t h o r i z e d ,  a p p r o p r i a t e d ,  and expended 
and which have been c o n s t r u c t e d  s p e c i f i c a l l y  t o  modify f l o o d i n g  i n  
o r d e r  t o  reduce ' t he  extent of t h e  area w i t h i n  a community s u b j e c t  
t o  a " s p e c i a l  f l o o d  hazard' and the e x t e n t  of the depths of 
associated f l o o d i n g .  Such a sys tem t y p i c a l l y  i n c l u d e s  dam, 
r e s e r v o i r s ,  l e v e e s  o r  dikes. These specialized f l o o d  modify ing 
works are t h o s e  c o n s t r u c t e d  i n  conformance with sound e n g i n e e r i n g  
s t a n d a r d s .  

"Flood p r o o f i n g "  means any combinat ion  of structural and non- 
s t r u c t u r a l  a d d i t i o n s ,  changes,  o r  ad jus tments  t o  s t r u c t u r e s  which 
reduce  or e l i m i n a t e  f l o o d  damage to real  e s t a t e  or improved r e a l  
p r o p e r t y ,  w a t e r  and s a n i t a r y  f a c i l i t i e s ,  s t r u c t u r e s  and their 
c o n t e n t s  - 
"F lood- re la ted  e r o s i o n n  means t h e  c o l l a p s e  or s u b s i d e n c e  o f  l a n d  
a long  t h e  s h o r e  of a l a k e  or  o t h e r  body of water  as a r e s u l t  of 
undermining caused by waves or c u r r e n t s  of water exceed ing  
a n t i c i p a t e d  c y c l i c a l  l e v e l s  or suddenly caused by a n  u n u s u a l l y  
h i g h  water l e v e l  i n  a n a t u r a l  body of water, accompanied by a 
s e v e r e  s t o r m ,  or by a n  u n a n t i c i p a t e d  f o r c e  of n a t u r e ,  such as a 
flash f l o o d  or an abnormal t i d a l  s u r g e ,  or  by some s i m i l a r l y  
unusual  and u n f o r e s e e a b l e  e v e n t  which  results i n  flooding- 

nFloodway" means the channel  of a r i v e r  or  o t h e r  w a t e r c o u r s e  and 
t h e  adjacent l a n d  areas n e c e s s a r y  i n  o r d e r  t o  d i s c h a r g e  t h e  one  

-. hundred-year  flood without c u m u l a t i v e l y  i n c r e a s i n g  t h e  water 
s u r f a c e  e l e v z t i o n .  



A " F u n c t i o n a l l y  d e p e n d e n t  use" means a use  which c a n n o t  p e r f o r m  its 
i n t e n d e d  purpose unless i t  ys  l o c a t e d  o r  c a r r i e d  out i n  close , 

1; : proximity t o  w a t e r .  The term i n c l u d e s  only docking f a c i l i t i e s ,  
.. . 

. .  . p o r t  f a c i l i t i e s  that are necessary f o r  t h e  l o a d i n g  and unloading 
of c a r g o  o r  passengers,  and  s h i p  b u i l d i n g  and s h i p  r e p a i r  
f a c i l i t i e s ,  b u t  d o e s  n o t  include long-term s t o r a g e . . o r . . r e l a t e d  
m a n u f a c t u r i n g  facilities. 

" H i g h e s t  a d j a c e n t  gradew means t h e  h i g h e s t  n a t u r a l  e l e v a t i o n  of  
the ground s u r f a c e  prior to c o n s t r u c t i o n  n e x t  t o  the proposed 
w a l l s  o f  a structure. 

"Leveen means a man-mzde s t r u c t u r e ,  u s u a l l y  a n  e a r t h e n  embankmentf 
d e s i g n e d  and  c o n s t r u c t e d  i n  a c c o r d a n c e  with sound e n g i n e e r i n g  
p r a c t i c e s  t o  c o n t a i n ,  c o n t r o l ,  o r  d i v e r t  t h e  f l o w  of w a t e r  so a s  
t o  p r o v i d e  p r o t e c t i o n  f rom t e m p o r a r y  f l o o d i n g .  

"Levee System" means a f l o o d  p r o t e c t i o n  system which c o n s i s t s '  of a 
l e v e e ,  or l e v e e s ,  and a s s o c i a t e d  s t r u c t u r e s ,  s u c h  as  c l o s u r e  and 
d r a i n a g e  d e v i c e s ,  which are c o n s t r u c t e d  and o p e r a t e d  i n  a c c o r d a n c e  
w i t h  s o u n d  engineering p r a c t i c e s .  

"Lowest  f l oo rn  means t h e  lowest f l o o r  of t h e  lowest e n c l o s e d  a r e a  
(including basement) .  A n  u n f i n i s h e d  or f l o o d  r e s i s t a n t  e n c l o s u r e f  

, . 
u s a b l e  solely fo r  p a r k i n g  of v e h i c l e s ,  b u i l d i n g  access or s t o r a g e  .. . . . i n  an area o t h e r  than a basement  area is n o t  c o n s i d e r e d  a 

.- . b u i l d i n g ' s  lowest floor; p r o v i d e d ,  that such  e n c l o s u r e  is n o t  
. . .  b u i l t  so as t o  r e n d e r  the s t r u c t u r e  i n  v i o l a t i o n  o f  t h e  a p p l i c a b l e  

n o n - e l e v a t i o n  design r e q u i r e m e n t s  of t h i s  o r d i n a n c e .  

"Manufac tured  homea means a s t r u c t u r e ,  t r a n s p o r t a b l e  i n  one  o r  
more sections, which is b u i l t  on a permanent chassis and is 
d e s i g n e d  fo r  u s e  w i t h  o r  w i t h o u t  a permanent  f o u n d a t i o n  when 
c o n n e c t e d  t o  the r e q u i r e d  u t i l i t i e s .  For f l o o d p l a i n  management 
p u r p o s e s  t h e  term "manufac tu red  homen also i n c l u d e s  park trailers, 
t r a v e l  t r a i l e r s  and o t h e r  s i m i l a r  v e h i c l e s  p l a c e d  on a site f o r  
g r e a t e r  t h a n  180 consecu t ive  days. 

"Manufactured home park or  s u b d i v i s i o n "  means a p a r c e l  ( o r  
c o n t i g u o u s  p a r c e l s )  of l a n d  d i v i d e d  i n t o  two or  more manufac tu red  
home l o t s  for sale or rent. 

"Mean sea l e v e l "  means, for p u r p o s e s  of t h e  N a t i o n a l  F lood  
Insurance Program, t h e  N a t i o n a l  G e o d e t i c  Vertical D a t u m  (NGVD) o f  
1929  or  o t h e r  datum, t o  which b a s e  f l o o d  e l e v a t i o n s  shown on  a 
community's Flood  I n s u r a n c e  R a t e  Map are r e f e r e n c e d .  

"New c o n s t r u c t i o n w  means,  for f l o o d p l a i n  management purposes, 
s t r u c t u r e s  for which t h e  " s t a r t  of c o n s t r u c t i o n " :  commenced on  or  
after t h e  effective date of a f l o o d p l a i n  management regulation 
a d o p t e d  by a community. 
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. - 
"Personn means an individual or his agent, .firm, partnership, (...: -, 
a s s o c i a t i o n  or corporation, or agent of the aforementioned groups, / . ' .  

or this state or i t s  agencies or political subdivisions. 1. - 1  
I 

"Program" means the National Flood Insurance Program authorized by 
- .  42 .U-S.C. ,4001-4128. . . . . . .  - - .- . 

"Program deficiency" means a defect in a community's floodplain 
management regulations or a d m i n i s t r a t i v e  procedures that impairs  
effective implementation of those floodplain management 
regulations or of t h e  NFIP standards. 

"Requlatory - flood elevation" means an elevation one foot above the 
base flood elevation. 

"Remedy a violation" means to bring the structure or other 
development into compliance with State or local floodplain 
management regulations, or, if this is not possible, to reduce the 
impacts of its noncompliance. Ways that impacts may be reduced 
include protecting the structure or other affected development 
from flood damages, implementing the enforcement provisions of the 
ordinance or otherwise deterring future similar violations, or 
reducing Federal f i n a n c i a l  exposure with regard to the structure 
or other development. 

"Riverine" :means relating to, formed byr or resembling a river 
(including tributaries), stream, brook, etc. 

4- 
"Special flood hazard area" means an area having special flood or 
floodrelated erosion hazards, and shown on an FHBM or FIRM as Zone 
A, AO, A1-30, AE, A99 or AH. 

"Start of Constructionn includes substantial improvement, and 
means the date the building permit was issued, provided the actual 
start of construction, repair, reconstruction, placement, or other 
improvement was within 180 days of the permit date- The actual 
start means either the first placement of permanent construction 
of a structure on a site, suck as the pouring of slab or footings, 
the installation of piles, the construction of columns, or any 
work beyond the stage of excavation; or the placement of a 

- 

manufactured home on a foundation. Permanent construction does 
not include land preparation, such as clearing, grading and 
filling; nor does it include the installation of streets and/or 
walkways; nor does it include excavation for a basement, footings, 
piers, or foundations or the erection of temporary forms; nor does 
it include the installation on the property of accessory 
buildings, such as garages or sheds not occupied as dwelling units 
or not part of the main structure. 

"tructure" means a walled and roofed building, including a gas or 
liquid storage tank, that is principally above ground, as well as 
a manufactured home. 
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A. . .  " S u b s t a n t i a l  improvement" means any repair ,  r e c o n s t r u c t i o n ,  o r  
.improvement of a structure, the cost of w h i c h  e q u a l s  or  exceeds 50 

I p e r c e n t  of t h e  market v a l u e  of the structure e i t h e r  ( a )  b e f o r e  the 
improvement or r e p a i r  is started, o r  (b) i f  the s t r u c t u r e  h a s  been 
damaged, and is being restored, b e f o r e  t h e  damage occurred. F o r  
t h e  purposes of this d e f i n i t i o n  " s u b s t a n t i a l  improvementn is 
c o n s i d e r e d  t o  occur  when t h e  f i r s t  a l t e r a t i o n  of any w a l l r  
ceiling, f l o o r ,  o r  o t h e r  s t r u c t u r a l  part of t h e  b u i l d i n g  
commences, whether or  not t h a t  a l t e r a t i o n  affects  t h e  e x t e r n a l  
d imensions  of t h e  s t r u c t u r e .  The term does n o t ,  however,  i n c l u d e  
e i ther  (1) any project for  improvement of a s t r u c t u r e  t o  comply 
with existing state o r  local h e a l t h ,  s a n i t a r y ,  or safety  code 
s p e c i f i c a t i o n s  which  are s o l e l y  necessary t o  a s s u r e  s a fe  l i v i n g  
c o n d i t i o n s  o r  ( 2 )  any a l t e r a t i o n  of a s t r u c t u r e  l i s t e d  on t h e  
N a t i o n a l  Register  of Historic P l a c e s  ox a State I n v e n t o r y  of  
H i s t o r i c  P l a c e s .  

"Var iancen means a g r a n t  of relief from t h e  r e q u i r e m e n t s  of t h i s  
o r d i n a n c e  which p e r m i t s  c o n s t r u c t i o n  i n  a manner t h a t  would 
o t h e r w i s e  be p r o h i b i t e d  by t h i s  ordinance .  

" V i o l a t i o n "  means t h e  f a i l u r e  of a s t r u c t u r e  or other development 
t o  be f u l l y  compliant w i t h  t h e  community's f l o o d p l a i n  management 
r e g u l a t i o n s .  A s t r u c t u r e  or o t h e r  development without t h e  
e l e v a t i o n  c e r t i f i c a t e ,  o t h e r  c e r t i f i c a t i o n s ,  or o t h e r  ev idence  of 

i compl iance  r e q u i c e d  i n  t h i s  o r d i n a n c e  is presumed t o  be i n  
A. v i o l a t i o n  u n t i l  su.ch t i m e  as that documentat ion is prov ided .  

ARTICLE 8-3 GENERAL PROVISIONS 

Section 8-3-1 Lands t o  Which T h i s  Ordinance Applies. 

T h i s  o rd inance  s h a l l  apply t o  a l l  areas of special f lood  
h a z a r d s  w i t h i n  the c o r p o r a t e  l i m i t s  of G i l b e r t .  

Section 8-3-2 Basis for  Establishins t h e  Areas of special ~ l o o d  

. . . .  
Hazard. 

The a r e a  of s p e c i a l  flood hazard  i d e n t i f i e d  by t h e  
F e d e r a l  I n s u r a n c e  A d m i n i s t r a t i o n  ( F f A )  i n  a s c i e n t i f i c  and 
e n g i n e e r i n g  r e p o r t  e n t i t l e d  "The Flood Insurance  S t u d y  for  Town of 
G i l b e r t "  w i t h  a n  accompanying Flood I n s u r a n c e  R a t e  Map-is hereby 
adop ted  by r e f e r e n c e  and d e c l a r e d  t o  b e  a p a r t  of t h i s  o r d i n a n c e -  
The Flood Insurance Study is on file with t h e  Town of G i l b e r t ,  119 
North Gilbert Road, G i l b e r t ,  Arizona 85234. The Flood I n s u r a n c e  
S tudy  is t h e  minimum area o f  a p p l i c a b i l i t y  of t h i s  o r d i n a n c e  and 
may be supplemented by s t u d i e s  f o r  other areas which a l l o w  
implementa t ion  of t h i s  o r d i n a n c e  and which are recommended t o  t h e  
F l o o d p l a i n  Board by t h e  F l o o d p l a i n  ~ d m i n i s t r a t o r .  

S e c t i o n  8-3-3 Compliance. 

N o  s t r u c t u r e  s h a l l  h e r e a f t e r  be c o n s t r u c t e d ,  l o c a t e d ,  
ex tended ,  conver ted ,  o r  a l t e r e d  and no  b u i l d i n g  p e r m i t  s h a l l  be 



- i s s u e d  w i t h o u t  full compliance w i t h  the terms o f  this o r d i n a n c e  . .- 
I .:I 

and other applicable r e g u l a t i o n s .  N o  l a n d  s h a l l  hereafter be .., 

a l t e r e d  and  no F loodpla in  U s e  P e r m i t  shall be i s s u e d  w i t h o u t  full 
compliance w i t h  t h e  tents of this Ord inance  and other a p p l i c a b l e  11 :i 
r e g u l a t i o n s .  

. . .. . . . . - 

Section 8-3-4 A b r o g a t i o n  and Greater ~ e s t r i c t i o n .  

T h i s  o r d i n a n c e  is not i n t e n d e d  t o  repeal, a b r o g a t e ,  o r  
impair any  e x i s t i n g  easemen t s ,  c o v e n a n t s ,  o r  deed r e s t r i c t i o n s .  
However, where t h i s  o r d i n a n c e  and  a n o t h e r  o r d i n a n c e ,  easement, 
c o v e n a n t ,  or  deed  r e s t r i c t i o n  confl ic t  or overlap, whichever 
imposes t h e  more s t r i n g e n t  r e s t r i c t i o n s  s h a l l  p r e v a i l .  

S e c t i o n  8-3-5 I n t e r p r e t a t i o n .  

I n  t h e  i n t e r p r e t a t i o n  a n d  a p p l i c a t i o n  o f  t h i s  o r d i n a n c e ,  
a11 prov i s ions  s h a l l  be: 

A- Cons ide red  as m i n i m u m  r e q u i r e m e n t s ;  

E. Libera l ly  c o n s t r u e d  i n  favor of t h e  g o v e r n i n g  body; and ,  

C. Deemed n e i t h e r  to limit n o r  repeal any o t h e r  powers 
g r a n t e d  u n d e r  s ta te  statutes. 

I% S e c t i o n  8-3-6 W r -  
. - 

The degree of f l o o d  p r o t e c t i o n  required by t h i s  
o r d i n a n c e  is c o n s i d e r e d  r e a s o n a b l e  fo r  r e g u l a t o r y  p u r p o s e s  and is 
based  on scientific and engineering c o n s i d e r a t i o n s .  Larger f l o o d s  
can and  w i l l  o c c u r  on  rare o c c a s i o n s .  Flood h e i g h t s  may be 
i n c r e a s e d  by man-made or n a t u r a l  causes. T h i s  o r d i n a n c e  does not 
imply that land o u t s i d e  the areas of s p e c i a l  flood hazards or uses . 
permitted w i t h i n  such areas w i l l  be free from f l o o d i n g  or flood 
damages. T h i s  o r d i n a n c e  shall n o t  c r e a t e  l i a b i l i t y  on t h e  part  of 
t h e  Town, any o f f i c e r  or  employee t h e r e o f ,  or  t h e  Federal 
Insurance A d m i n i s t r a t i o n ,  for a n y  f l o o d  damages t h a t  r e s u l t  from 
r e l i a n c e  o n  this o r d i n a n c e  or a n y  a d m i n i s t r a t i v e  d e c i s i o n  l a w f u l l y  
m a d e  thereunder. 

S e c t i o n  8-3-7 Statutory  Exemptions. 

A. I n  a c c o r d a n c e  w i t h  A.R.S. S 48-3609, n o t h i n g  i n  
t h i s  o r d i n a n c e  s h a l l :  

1. A f f e c t  existing u s e s  of p r o p e r t y  o r  t h e  r i g h t  
t o  c o n t i n u a t i o n  of the use under conditions which 
existed on the e f f e c t i v e  date of t h i s  o r d i n a n c e .  

2. A f f e c t  repair  or  a l t e r a t i o n  of p r o p e r t y  for 
t h e  p u r p o s e s  for  which s u c h  p r o p e r t y  was used on 
the e f f e c t i v e  date of t h i s  o r d i n a n c e ;  providing 
s u c h  repai r  o r  a l t e r a t i o n  does n o t  exceed  50 
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pe rcen t  of the value  of t h e  p r o p e r t y  p r i o r  t o  t h e  
repair  or alteration; and prov ided  t h e  r e p a i r  o r  
a l t e r a t i o n  does n o t  decrease t h e  c a r r y i n g  capacity 
of t h e  w a t e r c o u r s e .  

3. -Affect o r  app ly  t o  f a c i l i t i e s  c o n s t r u c t e d  or 
i n s t a l l e d  p u r s u a n t  t o  a c e r t i f i c a t e  of  
e n v i r o n m e n t a l  c o m p a t i b i l i t y  i s sued  u n d e r  t h e  
a u t h o r i t y  o f  T i t l e  40 ,  Chapter 2,  Article 6 . 2 .  

B. I n  accordance w i t h  A.R.S. S 48-3613, w r i t t e n  
a u t h o r i z a t i o n  s h a l l  n o t  be r e q u i r e d ,  n o r  s h a l l  t h e  Floodplain 
Board p r o h i b i t :  

1. The construction of b r i d g e s ,  c u l v e r t s ,  dikes 
and o t h e r  s t r u c t u r e s  n e c e s s a r y  t o  t h e  c o n s t r u c t i o n  
o f  p u b l i c  highways,  roads and s t ree ts  i n t e r s e c t i n g  
a w a t e r c o u r s e .  

2. The c o n s t r u c t i o n  o f  s t o r a g e  dams for w a t e r i n g  
livestock or  w i l d l i f e ,  s t r u c t u r e s  o n  banks of a 
creek, stream, r i v e r ,  w a s h ,  a r r o y o ,  o r  other 
watercourse to prevent erosion of o r  damage t o  
a d j o i n i n g  l a n d ,  or  dams for t h e  c o n s e r v a t i o n  of  
flood waters as p e r m i t t e d  by T i t l e  48 ,  C h a p t e r  21. 

3,  C o n s t r u c t i o n  o f  ' t a i l i n g  dams and waste 
d i s p o s a l  areas f o r  u s e  i n  c o n n e c t i o n  w i t h  mining 
and m e t a l l u r g i c a l  operations- This paragraph does 
n o t  exempt t h o s e  sand a n d  gravel o p e r a t i o n s  which 
w i l l  d i v e r t ,  retard ox o b s t r u c t  t h e  f l o w  of waters 
i n  any w a t e r c o u r s e .  . . . - . .  . 

4.  Any flood c o n t r o l  d i s t r i c t ,  or other p o l i t i c a l  
subdivision, from e x e r c i s i n g  powers g r a n t e d  t o  it 
u n d e r  A.R.S. Title 45,  Chapter 10- 

C, Before any  c o n s t r u c t i o n  a u t h o r i z e d  by S u b s e c t i o n  2 
of t h i s  S e c t i o n  may begin,  the r e s p o n s i b l e  p e r s o n  must s u b m i t  
p l a n s  f o r  the c o n s t r u c t i o n  t o  the Board for r ev i ew and comment. 

D, These  exemptions do not p r e c l u d e  any  person from 
liability if t h a t  person 's  a c t i o n s  i n c r e a s e  f l o o d  h a z a r d s  t o  any 
o t h e r  p e r s o n  o r  p r o p e r t y .  

Section 8-3-8 Declaration of Public Nuisance. 

Every new s t r u c t u r e ,  b u i l d i n g ,  fill, excavation or  
development l o c a t e d  or m a i n t a i n e d  w i t h i n  any area of special  f lood 
hazard a f t e r  Augus t  8, 1973 in v i o l a t i o n  of t h i s  o r d i n a n c e  is  a 
p u b l i c  nuisance per s e e  
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-. Section 8-3-9 Abatement of Violations. 

Within 30 days of discovery of a violation of this 
ordinance, the Floodplain Administrator shall submit a repor t  t o  
the Floodwlain Board which shall include all information available 
to the ~ l b o d ~ l a i n  Administrator which 
violation. Within 30 days of receipt 
Floodplain Board shall either: 

pertinent. to said 
this report, the 

A. Take any necessary action to effect the abatement of 
such violation; or 

B. Issue a variance to this ordinance in accordance with 
the provisions of Section 6.0 herein; or 

C. Order  the owner of the property upon which the violation 
exists to provide whatever additional information may be 
required for their determination. Such information must be 
provided to the Floodplain Administrator within 30 days of 
such order, and he shall submit an amended report to the 
Floodplain Board within 20 days. At their next regularly 
scheduled public meeting, the Floodplain Board shall either 
order the abatement of said violation or they shall grant a 
variance in accordance with the provisions of Section 6.0 
here in. 

L 

D. Submit to the ~dministrator of ~ederal Insurance 
Administration a declaration for denizl of insurance, stating 
that the property is in violation o f  a cited State or local 
law, regulation ox ordinance, pursuant to Section 1316 of the 
National Flood Insurance Act of 1968 as amended- 

Section 8-3-10 Unlawful Acts. 

A. It is unlawful for any person to divert, retard or 
obstruct the flow of waters in any watercourse whenever it 
creates a hazard to life or property without securing the 
written authorization of the Floodplain Board- 

3. Any person violating the provisions of this section 
shall be guilty of a class 2 misdemeanor. 

ARTICLE ADMINISTRATION 

Section 8-4-1 Establishment of Floodplain Permit. 

A Floodplain Permit-shall be obtained before 
construction or development begins within any area of special 
flood hazard established in Article 8-3, Section 8-3-2. 
Application for a Floodplzin Permit  shall be made on forms 
furnished by the Floodplain Administrator and may include, but not 
be limited to: plans in duplicate drawn to scale showing the 
nature, location, dimensions, and elevation of the area in 
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1.: .' 
P . . .  . 

question; e x i s t i n g  or  proposed s t r u c t u r e s ,  f i l l ,  storage of 
. .. 

materials, d r a i n a g e  f a c i l i t i e s ;  and t h e  l o c a t i o n  of t h e  fo rego ing .  

! . - - 3  - . 
S p e c i f i c a l l y ,  t h e  fo l lowing  i n f o r m a t i o n  is required: 

A. Proposed e l e v a t i o n  i n  r e l a t i o n  t o  mean sea level, of the 
lowest h a b i t a b l e - f l o o r - [ i n c l u d i n g  basement) of a l l  
s t r u c t u r e s ;  i n  Zone AOr e l e v a t i o n  of e x i s t i n g  grade and  
proposed elevation of l o w e s t  habitable f l o o r  of all 
s t r u c t u r e s .  

Be Proposed e l e v a t i o n  i n  r e l a t i o n  t o  mean sea - l e v e l  t o  
which any structure w i l l  be floodproofed; 

C. C e r t i f i c a t i o n  by a registered p r o f e s s i o n a l  e n g i n e e r  o r  
a r c h i t e c t  t h a t  t h e  f l o o d p r o o f i n g  methods f o r  any 
n o n r e s i d e n t i a l  s t r u c t u r e  m e e t  t h e - f l o o d p r o o f i n g  criteria i n  
Article 8-5, S e c t i o n  8-5-1.C.3; and,  

D. ~ e s c r i p t i o n  of t h e  e x t e n t  t o  which any watercourse w i l l  
be a l t e r e d  o r  relocated as a  r e s u l t  of proposed development.  

S e c t i o n  8-4-2 Duties and ~ e s p o n s i b i l i t i e s  of t h e  Floodplain 
A d m i n i s t r a t o r .  

D u t i e s  of  t h e  F l o o d p l a i n  ~ d m i n i s t r a t o r  s h a l l  i n c l u d e ,  
b u t  not be l i m i t e d  to :  

. . ..,; 
... z 7  A. Review all F l o o d p l a i n  Permits t o  determine t h a t :  

1. The r e q u i r e m e n t s  of t h i s  o r d i n a n c e  have been 
s a t i s f i e d ;  

2. A l l  o t h e r  required state and federal permits have 
been obtained; 

3 .  The s ite i s  r e a s o n a b l y  safe from f l o o d i n g .  

4. The proposed development does  not a d v e r s e l y  affect 
the c a r r y i n g  capacity of  t h e  floodway. For purposes of 
t h i s  o r d i n a n c e ,  " a d v e r s e l y  affects" means t h a t  t h e  
cumula t ive  effect of t h e  proposed development when 
combined with all o t h e r  existing and a n t i c i p a t e d  
development w i l l  not i n c r e a s e  t h e  water surface 
e l e v a t i o n  of t h e  b a s e  f l o o d  more t h a n  one f o o t  any 
p o i n t .  

B. Use of Other  Base Flood Data.  When base f l o o d  e l e v a t i o n  
data has n o t  been provided in accordance  with A r t i c l e  8-3, 
S e c t i o n  8-3-2, t h e  Floodplain A d m i n i s t r a t o r  shall obtain, 
review, and r e a s o n a b l y  utilize any base  f l o o d  e l e v a t i o n  d a t a  
a v a i l a b l e  from a F e d e r a l ,  S t a t e  o r  o t h e r  source, i n  o r d e r  to  
a d m i n i s t e r  A r t i c l e  8-5 .  Any s u c h  in fo rmat ion  shall b e  
submitted t o  t h e  F l o o d p l a i n  Board f o r  adoption. 
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C. O b t a i n  and m a i n t a i n  f o r  p u b l i c  inspec t ion  and  make 
a v a i l a b l e  as  needed f o r  F lood  I n s u r a n c e  P o l i c i e s :  I.- 

j :i 
1. t h e  c e r t i f i e d  e l e v a t i o n  r e q u i r e d  i n  A r t i c l e  8-5, . . ., 
S e c t i o n  8-5-1.C.1; 

2. t h e  c e r t i f i c a t i o n  r e q u i r e d  i n  A r t i c l e  8-5, S e c t i o n  
8-5-1.C. 2 ;  

3 ,  t h e  f l o o d p r o o f i n g  c e r t i f i c a t i o n  r e q u i r e d  i n  S e c t i o n  
5.1.C.3; and 

4. t h e  c e r t i f i e d  elevation r e q u i r e d  i n  ~ r t i c l e  8-5? 
Section 8-5-4.B. 

D. Whenever a w a t e r c o u r s e  is t o  be a l t e r e d  o r  r e l o c a t e d :  

1. N o t i f y  a d j a c e n t  communities and t h e  A r i z o n a  
Department  of  Water R e s o u r c e s  p r io r  t o  s u c h  a l t e r a t i o n  
or  r e l o c a t i o n  of a w a t e r c o u r s e ,  and s u b m i t  e v i d e n c e  of 
such n o t i f i c a t i o n  t o  the Federal I n s u r a n c e  
A d m i n i s t r a t i o n ;  

2 .  R e q u i r e  t h a t  t h e  f l o o d  c a r r y i n g  c a p a c i t y  of t h e  
a l t e r e d  or  r e l o c a t e d  p o r t i o n  of s a i d  watercourse is 
m a i n t a i n e d .  

E. Wi th in  one  hundred t w e n t y  days af ter  c o m p l e t i o n  of 
c o n s t r u c t i o n  of any f l o o d  c o n t r o l  p r o t e c t i v e  works which  
changes  t h e  rate o f  f l o w  du r ing  t h e  f l o o d  or t h e  
configuration of t h e  floodplain ups t r eam or downstream from 
or a d j a c e n t  t o  the project, the person or  agency r e s p o n s i b l e  
for i n s t a l l a t i o n  o f  t h e  p r o j e c t  shall p r o v i d e  t o  t h e  
g o v e r n i n g  b o d i e s  of a l l  j u r i s d i c t i o n s  a f f e c t e d  by t h e  p r o j e c t  
a new d e l i n e a t i o n  of  all flood p l a i n s  affected by t h e  
p r o j e c t .  The new d e l i n e a t i o n  s h a l l  be done a c c o r d i n g  t o  t h e  
c r i t e r i a  a d o p t e d  by t h e  d i r e c t o r  of water r e s o u r c e s .  

P. Advise  t h e  F lood  C o n t r o l  D i s t r i c t  of Maricopa County and  
any a d j u n c t  j u r i s d i c t i o n  having r e s p o n s i b i l i t y  for  f l o o d p l a i n  
management i n  w r i t i n g  and  p r o v i d e  a copy of deve lopmen t  p l a n  
of all a p p l i c a t i o n s  f o r  f l o o d p l a i n  u s e  permits  o r  variances 
t o  d e v e l o p  l a n d  i n  a f l o o d p l a i n  or f loodway w i t h i n  o n e  m i l e  
of the c o r p o r a t e  l i m i t s  of t h e  Town of G i l b e r t .  A l s o ,  advise 
the Flood  C o n t r o l  District o f  Maricopa County i n  w r i t i n g  and 
p r o v i d e  a copy of any deve lopmen t  plan of any major 
development  p roposed  w i t h i n  a floodplain o r  floodway which 
c o u l d  affect flood plains, f loodways  o r  w a t e r c o u r s e s  w i t h i n  
t h e  Dis t r ic t ' s  area of j u r i s d i c t i o n .  Written n o t i c e  and  a 
copy of the p lan  of development s h a l l  be sent t o  t he  D i s t r i c t  
no later t h a n  t h r e e  work ing  days a f t e r  hav ing  been  received 
by t h e  Town. 
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G. Make interpretation where needed, as to the exact 
location of . t h e  boundaries of the areas of specia l  flood 
hazards ( for  example, where there appears to be a conflict 
between a mapped boundary and actual field conditions). The 
person contesting the location of the boundary shall be given 
2 reasonable opportunity to appeal the interpretation as 
provided in Article 8-6. 

H. Take actions on violations of this ordinance as required 
in Article 8-3, Section 8-3-9 herein. 

ARTICLE 8-5 PROVISIONS FOR FLOOD HAZARD REDUCTION 

Section 8-5-1 Standards of Construction. 

In all areas of special flood hazards the following 
standards are required: 

A. Anchoring 

1- All new construction and substantial improvements 
shall be anchored to prevent flotation, col lapse or 
l a t e r a l  movement of the structure. 

2. All manufactured homes shall meet the anchoring 
standards of Article 8-5, Section 8-5-5.A. 

B. . Construction Materials and Methods - .  

1. All new construction and substantial improvements 
shall be constructed with materials and utility 
equipment resistant to flood damage. 

2. All new construction and substantial improvements 
shall be constructed using methods and practices that 
minimize flood damage. 

C. .Elevation and Floodproofing 

1. New construction and substantial improvement of any 
structure shall have the lowest floor, including 
basement, elevated to or above the regulatory flood 
elevation. Nonresidential structures may meet the 
standards in Article 8-5, section 8-5-1.C.3. Prior to 
the pre-slab inspection for the structure the elevation 
of the lowest floor including basement shall be 
certified by a registered professional engineer or 
surveyor and provided to the Floodplain Administrator. 

2. New construction and substantial improvement of any 
structure in Zone A0 shall have the lowest f loor ,  
including basement, higher than the highest adjacent 
grade at least one foot higher than the depth number on 
the FIRM, or at least t w o  f e e t  if no depth  number is 
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specified. Nonresidential structures may meet the 
standards i n  Article 8-5, Section 8-5-1.C. Upon 

[-' 
. . 

completion of the structure a registered professional 
engineer s h a l l  certify to t h e  Floodplain Administrator 
that the elevation of the structure meets this standard. 

3 .  Nonresidential construction shall either be 
elevated in conformance with Article 8-5, Section 8-5- 
1.C. 1. or 2. or together with attendant utility and 
sanitary facilities: 

a. be floodproofed so that below the regulatory 
flood level the structure is watertight with walls 
substantially impermeable to the passage of water; 

b. have structural components capable of 
resisting hydrostatic and hydrodynamic loads and 
effects of buoyancy; and 

c, be certified by a registered professional 
e n g i n e e r  or architect that the standards of this 
subsection are satisfied. Such certifications 
shall be provided to the Floodplain Administrator. 

4, Requi re ,  for  all new construction and substantial 
improvements, that fully enclosed areas below the lowest 
floor that are subject to flooding shall be designed to 
automatically equalize hydrostatic flood forces on 
exterior walls by allowing for the entry and exit of 
floodwaters. Designs for meeting this requirement must 
either be certified by a registered p r o f e s s i o n a l  
engineer or architect to meet or exceed the following 
minimum c r i t e r i a :  A minimum of two openings have a 
total net area of not less than one square inch for 
every square foot of enclosed area subject to flooding 
shall be provided, The bottom of all openings shall be 
no higher than one foot above grade. Openings may be 
equipped with screens, l ouve r s ,  v a l v e s ,  or other 
coverings or devices prov ided  that they permit the 
automatic entry and exit of floodwaters. 

5. Manufactured homes shall meet the above standards 
and also the standards in Section 5 . 5 .  

Section 8-5-2 Standards for Storage of  ater rials and Equipment. 

A. The storage or processing of materials that are in time 
of flooding buoyant, flammable, explosive, or could be 
injurious to human, animal or plant life is prohibited. 

f'.; 

B. Storage of other material or equipment may be allowed if 
not subject to major damage by floods and if firmly anchored 
to prevent flotation or i f  readily removable from the area 
within the time available after flood warning. 



Section 8-5-3 Standards for U t i l i t i e s .  

A. All new and replacement w a t e r  supply .and sanitary sewage 
systems s h a l l  be d e s i g n e d  -to minimize or eliminate 
infiltration of flood waters into the system and discharge 
from systems into flood waters. 

B.  On-site w a s t e  disposal systems s h a l l  be located to avoid 
impairment to them or contamination from them during 
flood ins. 

C. Waste disposal systems shall not be -installed wholly or 
partially i n  a floodway. . - .  

Section 8-5-4 Standards for Subdivisions. 

A. All preliminary subdivision proposzls  shall i d e n t i f y  the 
flood hazard area and the elevation of the base flood. 

B. All final subdivision plans will provide the elevation 
of proposed structure(s) and pads. If the site is filled 
above the base flood, the final pad elevation shall be 
certified by a registered professional engineer or surveyor 
and provided to the Floodplain Administrator. 

C .  All subdivision proposals s h a l l  be consistent with the 
need to minimize f l o o d  damage. All subdivision proposals 
shall have public utilities and facilities such as sewer, 
gas, electrical and water systems located and constructed to 
minimize flood damage. All subdivisions shall provide 
adequate drainage to reduce exposure to flood hazards. 

S e c t i o n  8-5-5 Standards for ~anufac tured  Bomes. . 

All new and replacement manufactured homes and additions 
to manufactured homes shall: 

A. Be elevated so that the bottom of the structural frame 
or the lowest point of any attached appliances, whichever is 
lower, is at the regulatory flood elevation; and 

B. Be securely anchored to an adequately anchored 
foundation system to resist flotation, collapse or lateral 
movement. 

S e c t i o n  8-5-6 Floodways. 

Located within areas  of special flood hazard established 
in Article 8-5, Section 8-3-2 are areas designated as floodways. 
Since  the floodway is an extremely hazardous area due to the 
velocity of flood w a t e r s  which carry debris, potential 
projectiles, and erosion potential, the f o l l o w i n g  provisions 
apply = 



A. Prohibit encroachments, including fill, new 
construction, substantial improvements, and other development 
unless certification by a registered professional engineer or 
architect is provided demonstrating that encroachments shall 1 . - . 
not result in any increase in flood levels during the 
occur rence  of the base flood discharge. 

B. All new construction and substantial improvements shall 
comply with all other applicable flood hazard reduction 
provisions of A r t i c l e  8-5. 

ARTICLE 8-6 VARIANCE PROCEDURE 

Sect ion  8-6-1 Appeal Board. 

A. The Floodplzin Board of the Town of Gilbert shall hear 
and decide appeals and requests for variances from t h e  
requirements of this ordinance. 

B. The Floodplain Board shall hear and decide appeals when 
it is alleged there is a n  e r r o r  i n  any requirement, decision, 
or determination made by the Floodplain Administrator i n  the 
enforcement or administration of this ordinance. 

C, In passing upon such applications, the Floodplain Board 
s h a l l  consider all technical evaluations, all relevant 
factors, standards specified in other sections of this 
ordinance, and : C - 

1. the danger that materials may be swept onto other 
lands to the injury of o the r s ;  

2. the danger of l i f e  and property due t o  f l o o d i n g  or 
erosion damage : 

3. the susceptibility of the proposed facility and its 
contents to flood damage and the effect of such damage 
on the individual owner; 

4,  t h e  importance of t h e  services provided by the 
proposed facility t o  the community; 

5. t h e  necessity t o  the facility of a waterfront 
location, where applicable; 

6. the availability of alternative locations for t he  
proposed use which are not subject t o  flooding or 
erosion damage ; 

7. the compatibility of the proposed use with existing 
and anticipated development; 1-7 

---- - --.. . . --- -.---.- - 
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8. the relationship of t h e  p r o p o s e d  u s e  t o  t h e  
comprehensive plan and f l o o d p l a i n  management program for 
t h a t  area ; 

9. the sa fe ty 'o f  access to the property i n  t i m e  of 
f l o o d  .for ordinary and .emergency v e h i c l e s  ; 

10 .  t h e  expected h e i g h t s ,  v e l o c i t y ,  d u r a t i o n ,  ra te  o f  
rise,  and sediment t r a n s p o r t  of t h e  f l o o d  w a t e r s  
e x p e c t e d  a t  t h e  site; and ,  

11. t h e  costs of p r o v i d i n g  gove rnmen ta l  services d u r i n g  
and after f l o o d  c o n d i t i o n s ,  i n c l u d i n g  maintenance and 
r e p a i r  of publ ' ic  u t i l i t i e s  and f a c i l i t i e s  s u c h  a s  s e w e r ,  
gas, e l e c t r i c a l ,  and w a t e r  s y s t e m ,  and s t ree t s  and 
b r i d g e s .  

D. G e n e r a l l y ,  v a r i a n c e s  may be i s s u e d  for new c o n s t r u c t i o n  
and s u b s t a n t i a l  improvements  t o  be e r e c t e d  on a l o t  of less 
t h a n  20,000 s q u a r e  feet  in size c o n t i g u o u s  t o  and s u r r o u n d e d  
by l o t s  w i t h  existing s t r u c t u r e s  c o n s t r u c t e d  below t h e  base 
f l o o d  l e v e l ,  p r o v i d i n g  items 8-6-1.C.1 th rough  11 have b e e n  
fully c o n s i d e r e d ,  As t h e  l o t  size i n c r e a s e s  t o  20 ,000  s q u a r e  
feet  or g r e a t e r ,  the t e c h n i c a l  j u s t i f i c a t i o n  requi red  for 
i s s u i n g  t h e  v a r i a n c e  i n c r e a s e s .  

E- Upon consideration of t h e  factors of A r t i c l e  8-6, 
S e c t i o n  8-6-1 and  t h e  p u r p o s e s  of t h i s  ordinance, th.e 
F l o o d p l a i n  Board may a t t a c h  such  c o n d i t i o n s  t o  t h e  g r a n t i n g  
of v a r i a n c e s  as i t  deems n e c e s s a r y  t o  f u r t h e r  the p u r p o s e s  of  
this ordinance. 

F The F l o o d p l a i n  A d m i n i s t r a t o r  s h a l l  mainta in  t h e  r e c o r d s  
o f  a l l  appeal actions and report any v a r i a n c e s  t o  t h e  Federal  
I n s u r a n c e  A d m i n i s t r a t i o n  upon request- 

Section 8-6-2 Conditions for Variances. 

A. V a r i a n c e s  may be issued f o r  t h e  r e c o n s t r u c t i o n ,  
r e h a b i l i t a t i o n  or  r e s t o r a t i o n  of s t r u c t u r e s  listed i n  the  
N a t i o n a l  R e g i s t e r  of Histor ic  P l a c e s  or the S t a t e  I n v e n t o r y  
of Historic P l a c e s ,  w i t h o u t  r e g a r d  t o  t h e  p r o c e d u r e s  set - 

f o r t h  i n  t h e  r e m a i n d e r  of t h i s  s e c t i o n .  

B. Variances s h a l l  not be i s s u e d  within any  d e s i g n a t e d  
f loodway if any i n c r e a s e  in flood l e v e l s  during t h e  base 
f l o o d  discharge would r e s u l t .  

C. Variances shall only be i s s u e d  upon a  d e t e r m i n a t i o n  t h a t  
t h e  v a r i a n c e  is t h e  minimum necessary, c o n s i d e r i n g  t h e  f lood 
hazard, to  a f f o r d  relief. 
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D. Variances shall o n l y  be i s s u e d  upon: 

1. a showing of good and sufficient cause; 

2. a d e t e r m i n a t i o n  t h a t  f a i l u r e  to  g r a n t  t h e  variance 
would r e s u l t  i n  exceptional hardship to the applicant; 
and 

3.  a d e t e r m i n a t i o n  t h a t  t h e  g r a n t i n g  of a v a r i a n c e  
will n o t  r e s u l t  i n  i n c r e a s e d  flood heights, a d d i t i o n a l  
t h r e a t s  t o  p u b l i c  safety, extraordinary pub l i c  expense, 
c r e a t e  n u i s a n c e s ,  cause  f r a u d  on o r  v i c t i m i z a t i o n  o f ,  
t h e  public, or c o n f l i c t  with the  e x i s t i n g  local laws ox 
ordinances. 

E. Any a p p l i c a n t  t o  whom a v a r i a n c e  is granted s h a l l  be 
given w r i t t e n  notice t h a t  t h e  s t r u c t u r e  w i l l  be p e r m i t t e d  t o  
be b u i l t  w i t h  a lowest floor e l e v a t i o n  below the r e g u l a t o r y  
flood e l e v a t i o n  and that t h e  c o s t  of f l o o d  i n s u r a n c e  w i l l  be 
commensurate w i t h  the i n c r e a s e d  risk r e s u l t i n g  from the 
reduced lowest f loor  e l e v a t i o n .  Such n o t i c e  will also s t a t e  
t h a t  t h e  l a n d  upon which t h e  variance is g r a n t e d  s h a l l  be 
ineligible for exchange of S t a t e  l a n d  pursuant to the flood 
r e l o c a t i o n  and land exchange program prov ided  f o r  by A.R.S. 
Title 26, Chapter 2, A r t i c l e  2. A copy of t h e  n o t i c e  s h a l l  
be r e c o r d e d  by t h e  F l o o d p l a i n  Board i n  t h e  o f f i c e  of t h e  - Maricopa County Recorder and s h a l l  be recorded in a manner so 
t h a t  i t  appears , i n  t h e  chain of  t i t l e  of t h e  a f f e c t e d  p a r c e l  
of land. 

.-------.-- ---.-... ..... - - ------- ------ --.. . .--- -- --.-.. .-----.--- - 
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Appendix B 

FEMA REVISION REQUESTOR AND 
COMMUNITY OFFICIAL FORM 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Erpires July 31, 1997 

r 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management 
and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 

1. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) 

4 Ph sical change d Existing 
1 4 Proposed 

Improved methodology 
Improved data 

I3 Floodway revision 
4 Other New tovomavhic data 

Explain 

Flooding Source: Oueen Creek 

Project NameIIdentifier: Oueen Creek - Power Road to Recker Road 

FEMA zone designations affected: A 

(example: A, AH, AO, A1-A30, A99, AE, V, V1-30, VE, B, C, D, X) 

The NFIP map panel(s) affected for all impacted communities is (are): 
Community Community Map Panel Effective 

No. Name County State No. No. Date - 
040037 Maricopa County Maricopa AZ 04013C2690F 2690 12/03/93 
040044 Town of Gilbert Maricopa AZ 04013C2695F 2695 12/03/93 
040 132 Town of Queen Creek Maricopa AZ 04013C2695F 2695 12/03/93 

*Community Nos., Community name, County and State are common for the 2 maps 04013C2690F and 04013C2695F I 
1 6. The area of revision encompasses the following types of flooding, structures, and associated disciplines: (check all that apply) 

T v ~ e s  of Flooding Structures Disci~lines* 
45 Riverine @ Channelization @ Water Resources 

Levee/Floodwall Hydrology 
Alluvial Fan BridgeICulvert @ Hydraulics 
Shallow Flooding (e.g. Zones A 0  and AH Dam @ Sediment Transport 

Coastal Interior Drainage 
Fill structural 

Affected by Pump Station @ Geotechnical 

I windlwave action None @ Land Surveying 
0 yes Channel Relocation Other (describe) 
El NO 45 Excavation 

Other (describe) I Other (describe) 
Attach completed "Certification by Registered Professional Engineer andlor Land Surveyor" Form for each discipline , checked. (Form 2) 

2. FLOODWAY INFORMATION 

7. Does the affected flooding source have a floodway designated on the effective FIRM or FBFM? yes Ed ~c 
8. Does the revised floodway delineation differ from that shown on the effective FIRM or FBFM? Yes Nc I If yes, give reason: No floadwav on FIRM or in this submission. 

EMA Form 81 -89, OCT 94 
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I 

I Attach copy of either a public notice distributed by the community stating the community's intent to revise the floodway or a 
statement by the community that it has notified all affected property owners and affected adjacent jurisdictions. 1 9. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

U ~ e s  Q N O  

If yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 
I approval of the revised floodway by the appropriate State agency. 

3. PROPOSED ENCROACHMENTS 

I 
10. With floodways: 

I 1A. Does the revision re new construction, substantial improvement, or other development 
in the floodway? 

I 1B. If yes, does the development cause the 100-year water surface elevation to increase at any location by more 
than 0.000 feet? 0 Yes q No 

1 1. Without floodways: I 
I 2A. Does the revision request involve fill, new construction, substantial improvement, or other development in 

the 100-year floodplain? rn Yes No 

2B. If yes, does the cumulative effect of all development that has occurred since the effective SFXA was 

I originally identified cause the 100-year water surface elevation to increase at any location by more than 
one foot (or other surcharge limit if community or state has adopted more stringent criteria)? Yes rn No 

If the answer to either Items 1B or 2B is yes, please provide documentation that all requirements of Section 65.12 of the 
NFIP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, I concurrence of CEO, and certification that no insurable structures are impacted. 

4. REVISION REQUESTOR ACKNOWLEDGEMENT 

112. Having read NFIP Regulations, 44 CFR Ch. 1, parts 59, 60, 61, and 72, I believe that the proposed revision is 17 
is not in compliance with the requirements of the aforementioned NFIP Regulations. 

5. COMMUNITY OFFICIAL ACKNOWLEDGEMENT 

1 13. Was this revision request reviewed by the community for compliance with the community's adopted floodplain 
management ordinances? I?71 Yes No 

1 14. Does this revision request have the endorsement of the community? Yes No 

If no to either of the above questions, please explain: 

Please note that community acknowledgement andlor notification is required for all requests as outlined in Section 65.4 
I (b) of the NFIP Regulations. 

6. OPERATION AND MAINTENANCE 
1 

115. Does the ph sical change involve a flood control structure (e.g. levees, floodwalls, channelization, basins, dams)? 
B y e s  &No 

I If yes, please provide the following information for each of the new flood control structures: I 
A. Inspection of the flood control project will be conducted periodically by Town of Gilbert 

I 
(entity) 

with a maximum interval of 6 months between inspections. 

B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facilities 

I will be conducted by Town of Gilbert 
(entity) 

to ensure the integrity and degree of flood protection of the structure. 

I C. A formal plan of operation, including documentation of the flood warning system, specific actions and 
assignments of responsibility by individual name or title, and provisions for testing the plan at intervals 
not less than one year, q has has not been prepared for the flood control structure. 
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D. The community is willing to assume responsibility for rn performing 0 overseeing compliance with the maintenance and 
operation plans of the Oueen Creek Channel 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the necessary 
services without cost to the Federal government. 

Attach operation and maintenance plans 

7. REQUESTED RESPONSE FROM FEMA 

I I 
16. After examining the pertinent NFIP regulations and reviewing the document entitled "Appeals, Revisions, and Amendments to 

Flood Insurance Maps: A Guide for Community Officials," dated January 1990, this request is for a: I 
X a. CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision I - (LOMR or PMR), or proposed hydrology changes (see 44 CFR Ch. I, Parts 60, 65, and 72). 

b. LOMR A letter from FEMA officially revising the current NFIP map to show changes to floodplains, floodways, or flood I - elevations. LOMRs typically depict decreased flood hazards. (See 44 CFR Ch. 1, Parts 60 and 65.) 

c .  PMR A reprinted NFIP map incorporating changes to floodplains, floodways, or flood elevations. Because of the time 
and cost involved to change, reprint, and redistribute an NFIP map, a PMR is usually processed when a revision 
reflects increased flood hazards or large-scope changes. (See 44 CFR Ch. 1, Parts 60 and 65.) 

d .  Other: Describe I 
8. FORMS INCLUDED 

17. Form 2 entitled "Certification by Registered Professional Engineer And/or Land Surveyor" must be submitted. 

I The following forms should be included with this request if (check the included form): I 
Hydrologic analysis for flooding source differs from that 
used to develop FIRM 

Hydraulic analysis for riverine flooding differs from that 
used to develop FIRM 

The request is based on updated topographic 
information or a revised floodplain or floodway 
delineation is requested 

I 

Hydrologic Analysis Form 
(Form 3) 

rn Riverine Hydraulic Analysis Form 
(Form 4) 

Iftl RiverinelCoastal Mapping Form 
(Form 5) 

/ The request involves any type of channel modification rn Channelization Form (Form 6) I 
1 The request involves new bridge or culvert or revised 

I analysis of an existing bridge or culvert 

I The request involves a new revised leveelfloodwall 
system 

I The request involves analysis of coastal flooding 

The request involves coastal structures credited as 

I providing protection from the 100-year flood 

The request involves an existing, proposed, or modified 

I 
dam 

BridgeICulvert Form 
(Form 7) 

LeveelFloodwall System Analysis Form 
(Form 8) 

Coastal Analysis Form (Form 9) 

coastal Structures ( ~ o r m  10) 

Dam Form (Form 11) 

I The request involves structures credited as providing Alluvial Fan Flooding Form 
protection from the 100-year flood on an alluvial fan (Form 12) 

Revision Requestor and Community Official Form 
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9. INITIAL REVIEW FEE 

18. The minimum initial review fee for the appropriate request category has been included. B y e s  C]NO 
Initial fee amount: $ 3,100 

Check or money order only. Make check or money order payable to: National Flood Insurance Program. If 
paying by Visa or Mastercard please refer to the credit card information form which follows this form. 

19. This request is for a project that is for public benefit and is intended to reduce the flood hazard to existing 
flood hazard areas as opposed to planned floodplain development. 

20. This request is to correct an error or to include the effects of natural changes within the areas of special flood hazards. 
O ~ e s  B N ~  

Note: I understand that my signature indicates that all 
information submitted in support of this request is correct. 

George J. Geiser. P.E. 

I Printed Name and Title of Revision Requestor 

I Coe & Van Loo Consultants. Inc. 
Company Name 

I 
(602) 264-683 1 

I Telephone No. Date 

Note: Signature indicates that the community understands, from 
the revision requestor, the impacts of the revision on flooding 
conditions in the community. 

Signature of Community Official 

Printed Name and Title of Community Official 

Community Name 

Date 

3oes this request impact any other communities? Yes No 

Town of Queen Creek 

:f yes, attach letters from all affected jurisdictions acknowledging revision request and approving changes to floodway, if applicable. 

Vote: Although a photograph of physical changes is not required, it may be helpful for FEMA's review. 
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Appendix C 

FEMA CERTIFICATION BY 
REGISTERED PROFESSIONAL 

AND/OR LAND SURVEYOR FORM 



2. I am licensed with an expertise in Water Resources 
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)*, structural, geotechnical 
land surveying .] 

3. I have 20 years experience in the expertise listed above. 

4. I have bd prepared @ reviewed the attached supporting data and analyses related to my expertise. 

5. I @ have C] have not visited and physically viewed the project. 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR FORM 

6 .  In my opinion, the following analyses and/or designs, isfare being certified: 
Oueen Creek (Power Road to Recker Road) Channelization Design 

7. Based upon the following review, the modifications in place have been constructed in general accordance with plans 
and specifications. I 

Basis for above statement: (check all that apply) 

a. Viewed all phases of actual construction. 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average .23 hour per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 
burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S. W., Washington, 
DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. 

O.M.B. Burden No. 3067-0148 
Expires July 31, I997 

b. Compared plans and specifications with as-built survey information. 

c. C] Examined plans and specifications and compared with completed projects. 

FEMA USE ONLY 

d. @ Other Com~ared pro~osed plans with hvdraulic model. 

8. All information submitted in support of this request is correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. I 

i Name: George J. Geiser. P.E. 
(please print or type) I 

Title: Director. Water Resources Group. CVL 
(please print or type) 

I Registration No. 14723 Expiration Date: December 3 1. 1999 I 
State AZ 

I Type of License Professional Engineer (Civil) 

Date 

*Specify Subdiscipline Seal 

I (Optional) 

Note: Insert not applicable (NIA) when statement does not apply. 

"MA Form 8 1 -89A, OCT 94 
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HAY 14 '98 11:34 TO-dl01341 FROH-WE & VAN LC0 1-?60 $. 02/02 F-802 

I 
PUBLJC BURDEN DISCLOSURE NOTICPI 1 

Public reporting busden for this form is estimated to average .23 hour per response. The burden esrimate includes the timr 
for revlewlng hstwctioas, searching existing data sources, gathering and maintaining rhc= needed data, and campicdng and I rwiewing the fom. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing rhk + 

$ burden, to: Infonrration Collertions Maaagement, Federal Emergency Management Agency, 500 C S t r w ,  S.W.. Washington 1 

( 1. This cenification is in accordance with 44 CPR Ch. I. Section 65.2. h! 
2. T am licensed with an expertise in Geo 1 

[c-ie: w t c r  r-urccs Wdrobgy, =cs, sdhm n-mrpon, Wedor &aimgeJ*. s t m a .  g e o e c a l :  
Iimd weying.1 
I have, 8 years experience in the expertise listed above. 

I 4. I have a reviewed rhs anached supporrkg dam and adyses relared ro my expertise. 
5. 1 a have a have not visited md phyriully v i e d  rhe projea. 

6. In my apirrion, the following aaalyses and/or designs, &/are being cenificd: 
c.reek Power Road to Recker Road) ueatechniFal soils anaivsis 

7- Based upon the foUouring review, the nrodificatiom in place have bcdn constructed ip general accordance with plans 
and specitications. 

I Basis for above starement: (check all that apply) I 
I b. Compared plaos and gFdfications with s-built survcy informatian. I 

0 ExanGned plans and specifications and cornpared with mmplem3 projects. 

I d. @ Other-ofechnical report 
8- AU information submiaed in support of this request is correct to the best of my knowledge. I understand that any false 

statement may be punishable by fine or imprisonment under Title 18 of the United Shw Code, Section 1001. I 
I 
Name: B h  Marwin. P.6- 

@I= ptint 0s tupe) 

TirIe: -~eniorr. Western Te-. Inc. 
(PI== prinr or w) 

Registration Na. 27947 Expiration Date: 30.7000 I 
(UPIJOMI) 

Note: Insert not applicable (NJA) ulhen statement does not apply- 



DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 

FEDERAL EMERGENCY MANAGEMENT AGENCY I CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR FORM 

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2. 

2. I am licensed with an expertise in Land Surveyin? 
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)*, structural, geotechnical 
land surveying.] 

3. I have 9 years experience in the expertise listed above. 

4. I have prepared bd reviewed the attached supporting data and analyses related to my expertise. 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average .23 hour per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 
burden, to: InformationCollections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, 

O.M.B. Burden No. 3067-0148 
Expires July 31, 1997 

5. 1 bd have have not visited and physically viewed the project. 

FEMA USE ONLY 

6 .  In my opinion, the following analyses and/or designs, islare being certified: 
Vertical datum for proposed project is M.S.L. 1929 

7. Based upon the following review, the modifications in place have been constructed in general accordance with plans 
and specifications. 

Basis for above statement: (check all that apply) 

a. a Viewed all phases of actual construction. 

b. Compared plans and specifications with as-built survey information. 

c. Examined plans and specifications and compared with completed projects. 

d. bd Other Vertical control based on M.S.L. 1929. 

8. All information submitted in support of this request is correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Name: L a m  E. Sullivan. R.L.S. 
@lease print or type) 

Title: Survey Manager. CVL 
(please print or type) 

Registration No. 22782 Expiration Date: June 30. 1998 

State AZ 

Type of License Renistered Land Survevor 

Signature / 

5-19-  
Date 

*Specify Subdiscipline Seal 
(Optional) 

Note: Insert not applicable (NIA) when statement does not apply. 

'EMA Form 81 -89A, OCT 94 

.:\6000M)\admin\60-076x.wp5 

Certification by Registered Professional 
Engineer andlor Land Surveyor Form 

Page 4 of 4 
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I 
NunCst 

Public r m  bradsa for thL form b dma!d  mgmm. ~ ~ ~ f a c l u d e r t h s t i m c  
for reviewing inetnr#iastl, reuthtap exbring drt. ~ ~ ~ ~ ~ c o m p ~ a n t j  

bardan, to: InfonnrtiOILCOWOCtjQLUl- Padenl- m A g L m E y ,  SWCStrwt, S.W., WPrMapton, 
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Title: 
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State fl I 
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mfom 
Note: Iasert not rppUcabl8 (NfA) wban mmmS dwr tux mly .  



Appendix D 

FEMA HYDROLOGIC ANALYSIS FORM 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
HYDROLOGIC ANALYSIS FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management 
and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 

Community Name: Town of Gilbert Maricova County 

Flooding Source: Oueen Creek 
(One form for each flooding source) 

Project NameIIdentifier: Oueen Creek - Power Road to Recker Road 

1. HYDROLOGIC ANALYSIS IN FIS 
I - i 

I bd Approximate study stream (Zone A) I 
U Detailed study stream (briefly explain methodology) I 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 
I c. 1 

U No existing analysis 

a Improved data (see dorn revision on page 3) - 
U Changed physical conditions of watershed (explain) 

Alternative methodology @stijj~ why the revised model is better than model used in the effective FZS) 

I 
Evaluation of proposed conditions (CLOMRs only) (explain) I 

I If a computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input files for the lo-, 
50-, 100- and 500-year recurrence intervals. 

Only the 100-year recurrence interval need be included for SFHAs designated as Zone A. 
I 

3. APPROVAL OF ANALYSIS 

I a Approval of the hydrologic analysis, including the resulting peak discharge value(s) has been provided by the appropriate 
local, state, or Federal Agency. (i.e., Flood Control District of Maricoua Countv 

I Attach evidence of approval. 

C] Approval of the hydrologic analysis is not required by any local, State or Federal Agency. 

Hydrdogic Analysis Form MT-2 Form 3 Page 1 of 7 



4. REVIEW OF RESULTS 

Stream: Oueen Creek 

Comparison of 100-year Discharges 

Location: Drainage area 
(Sq. mi.) 

FIS (cfs): Revised (cfs): 

Queen Creek at Power Road (not estimated) 3006 

I Note: When revised discharges are not significantly different than FIS discharges, FEMA may require a confidence limits analysis 
on attachment D at a later date to complete the review. I 

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a revision. Therefore, I transition to the unrevised portion is important to maintain the continuity of the study. NFIP regulations stipulate that such a transition must 
be assured. What is the transition from the proposed discharges to the effective discharges? Please explain how the transition was made 
(attach separate sheet if necessary). 

I 

. iTTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE. 

I Is the new hydrologic analysis being developed solely to revise the flow values presented in the FIS (i. e. no changed hydraulic conditions) ? 
O ~ e s  Q N ~  

I If yes, does the 100-year water surface elevation change by 1.0 foot or more? Yes No 

FEMA does not normally revise NFIP maps solely due to insignificant flow changes where changes in 100-year water surface elevation are 
I less than 1.0 foot. 

Hydrologic Analysis Form MT-2 Form 3 Page 2 of 7 



5. HISTORICAL FLOODING INFORMATION 

Is historical data available for the flooding source? Yes 4 No 
If yes, provide the following: 

Location along flooding source: 

Maximum peak discharge: cfs 

Second highest peak discharge: cfs 

Source of information: 

6. GAGE RECORD INFORMATION 

Location of nearest gage to project site (alongflooding source or similar watershed; specify) 

Gaging Station: 

1 
Drainage area at gage: mi2 

Number of years of data: 
I I 

I Please use the following table to list all the data andlor parameters affected by this request and identify them as new data (New) or as revising 
existing data (Revised). (If necessary, attach a separate sheet.) 

Data Parameter New Revised Data Source I 

I 100-vr oeak discharge a Queen Creek ADMS bv Wood & 

I Associates (1991) for Flood Control I 
District of Maricova Countv (FCDMC) I 

I 

Data source can be from a Federal, State, or local government agency, or from a private source. Some State and local governments 
may have less strict data requirements than Federal agencies, in which case the hydrologic data may not be accepted by FEMA 

I unless it is demonstrated that the data give a better estimate of the flood discharge. 

Attach documentation corroborating each data source (i.e., certified statement, report, bibliographical reference to a published 
document). In the case of a published document or a government report, providing copies of the cover and pertinent pages may 1 

I be helpful. I 
8. METHODOLOGY FOR NEW ANALYSIS 

I 0 Statistical Analysis of Gage Records (use Attachment A) 

Regional Regression Equations (use Attachment B) 

I PrecipitationIRuwff Model (usc Attachment C) 

4 Other (specify; attach backup computations and supporting data) Oueen Creek ADMS bv Wood & Associates (1991) for 

I FCDMC (see attachment) 

Hydrologic Analysis Form MT-2 Form 3 Page 3 of 7 



ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS 

. . . . . . . . . . . . . . . . . .  Generalized skew I 

Gaging Station: 

Gage Location (latitude and longitude): 

. . . . . . . . . . . . . . . . . . . . .  6. Station skew I 

FIS : Revised: 

. . . . . . . . . . . . . .  1. Number of years of data 
Systematic . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  Historical 

2. Homogeneous data . . . . . . . . . . . . . . . . .  a y e s  ONO a y e s  UNO 

3. Data adjustments . . . . . . . . . . . . . . . . . .  a y e s  ONO D y e s  ONO 

4. Number of high outliers . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  Low outliers 
. . . . . . . . . . . . . . . .  Zero events 

. . . . . . . . . . . . . . . . . . . .  Adopted skew I 

1 

8. Probability distribution used (justify 
. . . . . . . . .  I if log-Pearson I11 was not used) I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Transfer equations to ungaged sites. 

I If yes, specify method 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 10. Expected probability* a y e s   NO 
I 

1 1. Comparison of results with other analyses. . . . . . . . . . . . . . . . . . . . . . . . .  

I 
If yes, describe comparison 

* FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a FIS. 

If any data is not available, indicate by NIA. 

Attach analysis including plot of flood frequency curve. 

Hydrologic Analysis Fonn MT-2 Form 3 Page 4 of 7 



ATTACHMENT B: REGIONAL REGRESSION EQUATIONS 

1. Bibliographical Reference: 

(Attach a copy of title page, table of contents, and pem'nent pages including equations.) 

2. Gaged or ungaged stream: 

3. Hydrologic region(s): 
Attach backup map. 

4. Provide parameters, values, and source of data used to define parameters. 

FIS : Revised: 

. . . . . . . . . . . . . . .  Urbanized conditions calculations 

I 6.  Percent of watershed urbanization . . . . . . . . . . . . . . .  

1 7. Is the watershed controlled? . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Comparison with other analyses 

If the answer to 5, 7, or 8 is yes, explain methodology in Comments. 

1 If data is not available, indicate by N/A. 

Attach computation and supporting maps, delineating the watershed boundary and drainage area divides. 

Hydrologic Analysis Form MT-2 Form 3 Page 5 of 7 



AlTACHMENT C: PRECIPITATION/RUNOFF MODEL 

FIS : Revised: 

. . . . . . . . . . . . . . . . . . . . . . . . .  i Method or model used: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Version: 
Date: 

2. Source of rainfall depth: . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  1 3. Source of rainfall distribution: 

I 

4. Rainfall duration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Areal adjustment to precipitation (7%): . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Hydrograph development method: I 
7. Loss rate method: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  
I . . . . . . . . . . . . . . . . . .  

Source of soils information: 
Source of land use information: 

8. Channel routing method: . . . . . . . . . . . . . . . . . . . . . . . .  

1 9. Reservoir routing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a y e s  C]NO D y e s  ONO 

. . . . . . . . . . . . . . . . . . . . . . . .  
I 

10. Baseflow considerations: 
If yes, explain how baseflow was determined: 

I 11. Snowmelt considerations: . . . . . . . . . . . . . . . . . . . . . . . .  a y e s  DNO I7 yes UNO 

12. Model calibration: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D y e s  UNO D y e s  C]NO 

I if yes, explain how calibration was performed 

1 13. Future land use condition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D y e s  C]NO 
If yes, explain why: 

I 

I 
Note: FEMA policy is to base flooding on existing conditions. 

If data is not available, indicate by NfA. 

Attach precipitationlrunoff model, hydrologic model schematic, curve number calculations, time of concentration calculations, and supporting 
maps, delineating the watershed boundary and drainage area divides. 

Hydrologic Analysis Form MT-2 Form 3 Page 6 of 7 



ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 
I 1 

Stream: 

Select one location for Confidence Limits Evaluation (describe location): I 
Discharges for selected location: 

Exceedance Probability FIS Revised 

10 % (10-year) . . . . . . .  cfs cfs 

. . . . . . .  2% (50-year) cfs cfs 

. . . . . .  1% (100-year) c fs cfs 

0.2 % (500-year) . . . . . .  c fs cfs 

1 % (100-year) Flood Confidence Intervals 

90 % Confidence Interval: 5% limit cfs 
95% limit c fs 

50 % Confidence Interval: 25% limit cfs 
75% limit cfs 

If the value of the 100-year frequency flood in the FIS is beyond the 
50% confidence interval but within the 90% confidence interval, does 
the 100-year water surface elevation change b 1.0 foot or more? 

yes d ~ o  

An example of confidence limits analysis can be found in Appendix 9 of Bulletin 17B. 

ttach Confidence Limits Analysis. 

Hydrologic Analysis Form MT-2 Form 3 Page 7 of 7 2 



Appendix E 

FEMA RIVERINEIHYDRAULIC 
ANALYSIS FORM 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE HYDRAULIC ANALYSIS FORM Expires July 31, 1997 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management 
and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. I 

Zommunity Name: Town of Gilbert. Maricova Countv 

Flooding Source: Oueen Creek 
(One form for each flooding source) 

'roject NameJIdentifier: Oueen Creek - Power Road to Recker Road 
1. REACH TO BE REVISED 

I . 
I Downstream limit: Recker Road Oueen Creek I 
Upstream limit: Power Road @? Oueen Creek 

I I 
I I 

2. EFFECTIVE FIS 

Not studied 

1 Studied by approximate methods 

Downstream limit of study East Maricova Floodwav 

I Upstream limit of study Maricova-Pinal Countv Line 

Studied by detailed methods 

I Downstream limit of study 

Upstream limit of study 

Floodway delineated 

I Downstream limit of Floodway 

Upstream limit of Floodway 
& 

3. HYDRAULIC ANALYSIS 

Why is the hydraulic analysis different from that used to develop the FIRM? (Check all that apply) 

I Not studied in FIS 

I7 Improved hydrologic datalanalysis. E x p h  

I 

Improved hydraulic analysis. Explain: FIRM uanel of record is remrtedlv based on channel section between I 
I bankslman-made berms or earthen dikes. 

I Flood control structure. Explain: New flood control channel to be constructed. 

Other. Explain: The new channel will urovide for flow in a fullv-incised facilitv and eliminate the mssibilitv 

I of d i e  failure. 

Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 11 :, 



3. RlVERlNE HYDRAULIC ANALYSIS FORM 
Models Submitted 

For areas which have detailed flooding: 

Full input and output listings along with files on diskette (if available) for each of the models listed below (items 1, 2, 3, 4, and 5) and 
summary of the source of input parameters used in the models must be provided. The summary must include a com~lete description of any 
changes made from model to model (e.g. duplicate effective model to corrected effective model). At a minimum, the Duplicate Effective 
(item 1) and the Revised or Post-Project Conditions (item 4) models must be submitted. See instructions for directions on when other 
models may be required. 

For areas which do not have detailed flooding: 

Only the 100-year flood profile is required. A hydraulic model is not required for areas which do not have detailed flooding; however, 
BFEs may not be added to the revised FIRM. If a hydraulic model is developed for the area, items 3 and 4 described below must be 
submitted. 

If hydraulic models are not developed, hydraulic analyses for existing or pre-project conditions and revised or post-project conditions must 
be submitted. All calculations must be submitted for these analyses. (See item 6 below) 

1. Duplicate Effective Model Natural Floodway 

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective N/A 
models (I&, 50-, loo-, and 500-year multi-pro$le m and thefloodway run) must be 
obtained and then reproduced on the requestor's equipment to produce the du~licate 
effective model. This is required to assure that the effective model input data h s  been 
transferred correctly to the requestor's equipment and to assure that the revised data will 

I be integrated into the effective data to provide a continuous FIS model upstream and 
downstream of the revised reach. 

2. Corrected Effective Model 

I The corrected effective model is the model that corrects any errors that occur in the 
dwlicate effective model, adds any additional cross sections to the du~licate effective 
model, or incorporates more detailed topographic information than that used in the 
currently effective model. The corrected effective model must not reflect any man-made I physical changes since the date of the effective model. An error could be a technical error 
in the modeling procedures, or any construction in the floodplain that occurred prior to the 

I 
date of the effective model but was not incorporated into the effective model. 

3. Existing or Pre-Project Conditions Model 

I The du~licate effective or corrected model is modified to produce the existing or Dre- 
proiect conditions model to reflect any modifications that have occurred within the 
floodplain since the date of the effective model but prior to the construction of the project 
for which the revision is being requested. If no modification has occurred since the date 

I of the effective model, then this model would be identical to the corrected effective or 
du~licate effective model. 

I 
4. Revised or Post-Project Conditions Model 

The existing or  re-~roiect conditions model (or duplicate Hective or corrected Hedive 
model, as appropriate) is revised to reflect revised or post-project conditions. This model 

I must incorporate any physical changes to the floodplain since the effective model was 
produced as well as the effects of the project. When the request is for proposed project this 
model should reflect proposed conditions. 

I 5. - Other: Please attach a sheet describing all other models or calculations submitted. Natural Floodway 

N/A 

I 6. Hydraulic Analyses (Only if Hydraulic Models are not developed) Natural Floodway 

Please attach all calculations for the existing or pre-project conditions and the revised or N/A 
I post-project conditions. Proceed to Form 5, "Riverine/Coastal Mapping Form". 

Natural Floodway 

NIA 

Natural Floodway 
Q 

Natural Floodway 
Q 

Riverine Hydraulic Analysis Form 
:\610004\ADMIN\4-120X.WP8 
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4. MODEL PARAMETERS (from model used to revise 100-year water surface elevation) 

1. Discharges: Upstream Limit Downstream Limit 

100-year . . . . . . .  3,000 cfs 3,000 cfs I 
I Attach diagram showing changes in 100-year discharge (See Figure 6, Exhibit 1 and HEC-2 modeling) 

2. Explain how the starting water surface elevations were determined Normal devth usinn Mannine's ea. @ downstream end. 
I 

I 

3. Give range of friction loss coefficients (Mcmning's "N") Channel . . . . .  0.025 - 0.035 

Overbanks . . . .  0.035 - 0.050 

If friction loss coefficients are different anywhere along the revised reach from those used to develop the FIRM, give location, 
value used in the effective FIS, and revised values and an explanation as to how the revised values were determined. 

I 
Location - FIS Revised 

Explain: FIRM based on avvroximate methods onlv. Friction losses in this submittal based on field reconnaissance. 

' 4. Describe how the cross section geometry data were determined (e.g., field survey, topographic map, takenfromprevious 
study) and list cross sections that were added. I 
New Towmavhic Mavving bv Aerial Mavvillg Comanv. Inc. .- flown in Februarv 1997 I 

5. Were natural channel banks selected as the location of the left and right channel banks in the model? 
I 
I Yes No If no, explain why not: Existing channel has man-made berms. I 

I 
4. MODEL PARAMETERS (Cont'd) 

Riverine Hydraulic Analysis Form MT-2 Form 4 Page 3 of 11 



6.  Explain how reach lengths for channel and overbanks were determined: 

Channel reach lemths are measured as distances alom the channel thalweg (low ~ o i n t  of channel). 

Overbank reach lemths are estimated as lengths between the center of mass of overbank flow between cross sections. 

- - - 

5. RESULTS (from model used to revise 100-year water surface elevations) 

1. Do the results indicate: 

. . . . . . . . . .  a. Water surface elevations higher than end points of cross sections? (In CLOMR Area) q Yes rn No 

b. Supercritical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a y e s   NO 

c. Critical depth? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes BNO 

d. Other unique situations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a y e s   NO 

I If yes to any of the above, attach an explanation that discusses the situation and how it is presented on the profiles, 
tables, and maps. Overbank areas beyond end points are noneffective flow areas. 

. . . . . . . . . .  What is the maximum change in energy gradient between cross-sections? (In CLOMR Area) 0.0359 ft/ft 

Specify location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SEC 4.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  What is the distance between the cross-sections in 2 above? 100 ft. 

. . . . . . . . . . . . . . . . . . . . .  4. What is the maximum distance between cross-sections? (In CLOMR Area) 540 ft. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Specifylocation SEC3.44 

5. Ploodway determination No Floodway Run 

I a. What is the maximum surcharge allowed by the community or State? . . . . . . . . . . . . . . . . . . . . . . . .  NIA foot 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
b. What is the maximum surcharge for the revised conditions? NIA foot 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Specifylocation NIA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I c. What is the maximum velocity? NIA fps 

Specifylocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NIA I 
I d. Are there any negative surcharge values at any cross-section? E l y e s  ONO 

If yes, the floodway may need to be widened. If it is not widened, please explain and indicate the maximum negative 

I 
surcharge. 

Explain: I 

5. RESULTS (Cont'd) 
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6.  Is the discharge value used to determine the floodway anywhere different from that used to determine the natural 100-year 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  floodelevations? D y e s  @NO 

If Yes, explain: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Do 100-year water surface elevations increase at any location? Yes No 

If yes, please attach a list of the locations where the increases occur, state whether or not the increases are located on the requestor's 
property, and provide an explanation of the reason for the increases. (For example: State if the increase is due to lill placed within I the floodway fringe or placed within the currently adopted floodway ) 

I 

I 
I Please attach a completed comparison table entitled: Water Surface Elevation Check (See page 6 of 6) 

6. REVISED FlRMlFBFM AND FLOOD PROFILES 

A. The revised water surface elevations tie into those computed by the effective FIS Model (lo-, 50-, 1 W ,  and 500-year), . . 
downstream of the project at cross-section 

I 
mthm feet (vertical) and upstream of the project at cross sectio~ 

within feet (vertical). Form 4, page 6 of 6 compares pre-project and post-project models. Thl 
effective FIS does not provide any elevations or profiles as it was based on approximate methods. 

I B. The revised flmdway elevations tie into those computed by the effective FIS model, downstream of the project at cross section 
within feet (vertical) and upstream of the project at cross section within fa 

I (vertical). No floodway run. 

I 
C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing stream bed and profiles 

of all floods studied (without encroachment). Also, label all cross sections, road crossings (including low chord and top-of-road 
data), culverts, tributaries, corporate limits, and study limits. If channel distance has changed, the stationing should be revised 
for all profile sheets. Attached profiles compare pre-project and post-project models. 

D. Attach a Floodway Data Table showing data for each cross section listed in the published Floodway Data Table in the FIS report. 

I FIS does not have a floodway data table. 

, Proceed to RiverineICoastal Mapping Form. 
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Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. MT-2 Form 4 Page 6 of 6 
Sheet 1 of 4 
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Include all cross sections i n  the models between tie-in points. Any interpolated values should be indicated i n  parentheses. MT-2 Form 4 Page 7 of 6 
Sheet 2 of 4 
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I 
6 1 I 1 - . l - - L - L r J - - L l . - -  - - 

I - 100-year {natural) water Surface Elevation 2 - Encroachment (floodway) Water Surface Elevation 3 - Surcharge Value 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME Town of Gilbert FLOODING SOURCE Queen Creek PROJECT NAMEIIDENTIFIER Queen Creek - Power Road t o  Recker Road 

SECNO 

2.470 

2.565 

2.660 

2.755 

2.850 

2.945 

3.040 

3.115 

3.130 

3.135 

3.150 

3.230 

3.240 

COMMENTS: 
Section 5.700 is at upstream end of study area 
Section 1.330 is at downstream end of study area 
CLOMR area is between Section 4.085 and 3.1 35 

EXISTINGIPRE-PROJECT EFFECTIVE 

NcWSEL' 

1327.25 

1328.05 

1329.30 

1330.85 

1331.79 

1332.87 

1333.93 

1334.83 

1335.54 

REVISEDIPROJECT 

NcwsEL' NCWSEL' 

1325.34 

1325.97 

1326.72 

1327.77 

1328.68 

1329.49 

1330.26 

1330.75 

1331.43 

1331.58 

1331.64 

DUPLICATE EFFECTIVE 

FCWSEL2 FCWSEL2 NcWSEL' 

CORRECTED EFFECTIVE 

SURC.3 FCWSEL2 SURC.' NcWSEL' SURC.= FCWSEL2 SURC? FCWSEL~ SURC3 



Include all cross sections i n  the models between tie-in points. Any interpolated values should be indicated i n  parentheses. MT-2 Form 4 Page 8 of 6 
Sheet 3 of 4 
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- - - - - - - - - - - - - - - --  
1 - 100-year (natural) Water Surface Elevation 2 - Encroachment (floodway) Water Surface Elevation 3 - Surcharge Value 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME Town of Gilbert FLOODING SOURCE Queen Creek PROJECT NAMEllDENTlFlER Queen Creek - Power Road to  Recker Road 

SECNO 

3.325 

3.340 

3.420 

3.440 

3.515 

3.530 

3.610 

3.620 

3.670 

3.705 

3.730 

3.800 

3.820 

COMMENTS: 
Section 5.700 is at upstream end of study area 
Section 1.330 is at downstream end of study area 
CLOMR area is between Section 4.085 and 3.1 35 -1 

EXISTINGIPRE-PROJECT EFFECTIVE 

NCWSEL1 

1336.62 

1337.48 

1338.77 

1339.71 

1340.91 

1342.18 

RNISEDIPROJECT 

NcWSEL' NCWSEL' 

1331.67 

1331.85 

1332.69 

1333.69 

1334.80 

1335.46 

1335.82 

1336.04 

DUPLICATE EFFECTIVE 

FCWSELZ FCWSEL~ NCWSEL1 

CORRECTED EFFECTIVE 

SURC? FCWSEL' SURC.3 NcWSEL1 SURC.3 

- 

FCWSELz SURC? FCWSEL~ SURC.3 



----- - -  - - - - - - - - - - - - - - - - 
I 1 - 100-year (natural) Water Surface Elevation 2 - Encroachment (floodway) Water Surface Elevation 3 - Surcharge Value I 

Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. MT-2 Form 4 Page 9 of 11 
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Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. MT-2 Form 4 Page 10 of 1 1 
Sheet 4 of 4 
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- - - - - - - - - - - - - - 
FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME Town of Gilbert FLOODING SOURCE Queen Creek PROJECT NAMEllDENTlFlER Queen Creek - Power Road to Recker Road 

SECNO 

3.895 

3.900 

3.970 
- - 

3.990 

4.040 

4.050 

4.062 

4.070 

4.080 

4.085 

4.180 

4.275 

4.370 

COMMENTS: 

EXISTINGIPRE-PROJECT DUPLICATE EFFECTIVE EFFECTIVE 

NcwsEL' 

1343.22 

1344.20 

1345.43 

1345.27 

1345.45 

1346.22 
----------P 

1349.15 

1350.69 

REVISEDIPROJECT 

NcWSEL' NcWSEL' 

CORRECTED EFFECTIVE 

NcWSEL' 

1338.04 

1338.75 

1340.33 

1340.71 

1342.97 

1344.88 

1346.04 
- 

1349.19 

1350.70 

NCWSEL1 

- - - -  

FCWSEL' 

- -  

FCWSEL2 FcWSEL' SURC.~ 

-- 

FCWSELz SUFC. sURC? FCWSELZ SURC? sURC.' 



Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in  parentheses. MT-2 Form 4 Page 11 of 11 

N:\610004\ADMIM4-120X.WP8 
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- - - - - - - - - - - - - - - -- - 
1 - 100-year (natural) Water Surface Elevation 2 - Encroachment (floodway) Water Surface Elevation 3 - Surcharge Value 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
WATER SURFACE ELWATION CHECK 

COMMUNITY NAME Town of Gilbert FLOODING SOURCE Queen Creek PROJECT NAMEllDENTlFlER Queen Creek - Power Road t o  Recker Road 
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Appendix F 

FEMA RIVERINEICOASTAL 
MAPPING FORM 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINEICOASTAL MAPPING FORM Expires July 31, I997 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the time 
for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 
burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S. W., Washington, 
DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 

Community Name: Town of Gilbert, Marico~a Countv. AZ 

Flooding Source: Oueen Creek 

Project NameIIdentifier: Oueen Creek - Power Road to Recker Road 
1. MAPPING CHANGES 

11. A topographic work map of suitable scale, contour interval, and planirnetric defhtion must be submitted showing (indicute N/A I 
1 when not applicable) : 

I Included I 
I 

A. Revised approximate 100-year floodplain boundaries (Zone A) . . . . . . . . . . . . . . . . . . . .  [7 Yes 1171 No C] NIA 
. . . . . . . . . . . .  

I 
B. Revised detailed 100- and 500-year floodplain boundaries (100-year only) 1171 Yes [ZI No NIA 
C. Revised 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes C] NO NIA 

Location and alignment of all cross sections used in the revised 
hydraulic model with stationing control indicated . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes [ZI No [7 NIA I - 
Stream alignments, road and dam alignments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1171 Yes [ZI NO NIA 
Current community boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes [7 NO C] NIA 
Effective 100- and 500-year floodplain and 100-year floodway 
boundaries from the FIRMIFBFM reduced or enlarged to the 
scale of the topographic work map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rn Yes NO [7 NIA 
Tie-ins between the effective and revised 100- and 500-year 
floodplains and 100-year floodway boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bd Yes [ZI NO [ZI NIA 
The requestor's property boundaries and community easements . . . . . . . . . . . . . . . . . . .  Yes [ZI No N/A 
The signed certification of a registered professional engineer . . . . . . . . . . . . . . . . . . . . .  Yes No NIA 
Location and description of reference marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1171 Yes [ZI NO C] NIA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vertical datum (example: NGVD, NAVD, etc.) 1171 yes 0 NO NIA I 
. . . . . . . . . . . . . . . . . .  I M. Coastal zone designations tie into adjacent areas not being revised C] Yes C] No NIA I 

I N. Location and alignment of all coastal transects used to revise the 
coastal analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ZI Yes • NO NIA 

I 
If any of the items above are marked no or NIA, please explain: A. Detailed Zone A submitted-not amroximate. 

I C. No floodwav determined. M. & N. No coastal zone. Please note. that due to scale factors. information is i resented on 1" I 
= 100' and 1" = 300' maDs. 
What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; field survey, May 
1979, beach profiles, June 1987, etc.)? Ortho~hoto fli~ht date: February 1997 

I 
What is the scale and contour interval of the following workmaps? 

a. Effective FIS 1 in = 2000 ft. scale NIA Contour interval 
b. Revision Request 1 in = 100 ft. scale 1 ft. Contour interval 

NOTE: Revised topographic information must be of equal or greater detail. 
Attach an annotated FIRM and FBFM at the scale of the effective FIRM and FBFM showing the revised 100-year and 500-year 4' 
floodplains and the 100-year floodway boundaries and how they tie into those shown on the effective FIRM and FBFM downstream 
and upstream of the revision or adjacent to the area of revision for coastal studies. 

I Attach additional pages if needed. 

€MA Form 81-89D. OCT 94  
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1. MAPPING CHANGES (Cont'd) 

I I 
Flood Boundaries and 100-year water surface elevations: 

Has the 100-year floodplain been shifted or increased or the 100-year water surface elevation increased at any 
location on property other than the requestor's or community's? Yes No 

If yes, please give the location of shift or increase and an explanation for the increase. 

a. Have the affected property owners been notified of this shift or increase and the effect it will have on their 
property? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO 

If yes, please attach letters from these property owners stating they have no objections to the revised flood boundaries 
if a LOMR is being requested. 

b. What is the number of insurable structures that will be impacted by this shift or increase? I 
Have the floodway boundaries shifted or increased at any location compared to those shown on the effective 
FBFM or FIRM? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • Yes rn NO 

If yes, explain: 

17. If a V-zone has been designated, has it been delineated to extend landward to the heel of the primary frontal 
dune? 0 yes NO 

I If no, explain: 

8. Manual or digital map submission: I 
I Manual 

Digital 

I Digital map submissions may be used to update digital FIRMS (DFIRMs). For updating DFIRMs, these 
submissions must be coordinated with FEMA Headquarters as far in advance of submission as possible. 

EMA Form 81 -89D, OCT 94 
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2. EARTH FILL PLACEMENT - 
1. The fill is: Existing Proposed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Has fill beenlwill be placed in the regulatory floodway? n ~ e s  MNO 

If yes, please attach completed Riverine Hydraulic Analysis Form. 

Has fill beenlwill be placed in floodway fringe (area between thefloodway and 
100-yearfloodplain boundaries)? Floodway not mapped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes C] NO 

If yes, then complete A, B, C, and D below. 

A. Are fill slopes for granular materials steeper than one vertical on 
one-and-one-half horizontal? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes rn NO 

If yes, justify steeper slopes 

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to 
flows with velocities of up to 5 feetper second ms) during the IWyearflood must, at a minimum, be 
protected by a cover of grass, vines, weecis, or similar vegetation; slopes exposed to flows with velocities 
greater than 5 f i s  during the IWyearflood must, at a minimum, be protected by stone or rock riprap.) 

Ed Y ~ S  NO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If no, describe erosion protection provided Channel velocities throu~h the CLOMR area will range from 2 to 11 bs.  

Channel side sloms will be turfed. Reinforcing mats will be included with the turf where velocities exceed 5 fDs. 

C. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? . . . . . . . . . .  Yes No 

No Fill Has Been Placed Yet 

D. Can structures conceivably be constructed on the fill at any time in the future? . . . . . . . . . . . . . . .  Yes No 

If yes, provide certification of fill compaction (item C. above) by the community's NFIP permit official, a 
registered professional engineer, or an accredited soils engineer. After construction. 

Has fill beenlwill be placed in a V-zone? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes rn No 

If yes, is the fill protected from erosion by a flood control structure such as a 
revetment or seawall? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C] Yes rn NO 

If yes, attach the coastal structures form. 

.MA Form 81 -89D, OCT 94 
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Appendix G 

FEMA CHANNELIZATION FORM 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 1 FEMA USE ONLY 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management 
and ~udeet. Pa~erwork ~eduction ~roiect (3067-6148). Washington. DC 20503. 

- - 

Community Name: Town of Gilbert. Marico~a Countv. AZ 

Flooding Source: Oueen Creek 

Project NameIIdentifier: Oueen Creek - Power Road to Recker Road 

1. EXTENT OF CHANNELIZATION 

Downstream limit: 800 feet downstream from Recker Road Culverts 

I 
Upstream limit: Power Road. 

2. CHANNEL DESCRIPTION 

I 
1. Describe the inlet to the channel Man-made channel transitions from existing bridee at Power Road. I 

1 2. 
Briefly describe the shape of the channel (both cross sectional and planimetric conflguraCion) and its lining (channel bottom 

and sides) A low flow meandering trauezoidal channel within a larger trauezoidal channel - see drawings. Between Power 

I Road and Recker roads. wrtions of the channel banks will be grassed. 

1 3. Describe the outlet from the channel Downstream from Recker Road box culverts. the channel transitions to the natural 
I channel section and daylights. 

1 4. 
The channelization includes: 

Levees (Attach Levee Form) 

I 
Drop structures 
Superelevated sections 
Transitions in cross sectional geometry 
Debris basiddetention basin 

I Energy dissipater 
Other 

I 5. Attach the following: 

I a. Certified engineering drawings showing channel alignment and locations of inlet, outlet, and items checked in Item 4. 
As-Builts will be provided for the LOMR. I 

b. Typical cross sections and profiles of channel banks and invert 

I See HEC-2 modeling and attached typical section. 
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3. HYDRAULIC CONSIDERATIONS - 
1. What is the 100-year discharge? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.000 cfs 

. . . . . . . . . . . .  2. Do the cross sections in the hydraulic model match the typical cross sections in the plans? Yes No 

3. Are the channel banks higher than the 100-year flood elevations everywhere? . . . . . . . . . . . . . . . . . . . .  rn Yes C] No 

4. Are the channel banks higher than the 100-year flood energy grade lines everywhere? . . . . . . . . . . . . . . .  rn Yes No 

i I- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Is the land on both sides of the channel above the adjacent 100-year flood 
elevation at all points along the channel? Yes NO 

I 6. What is the range of freeboard? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 - 2 feet 
I 

. . . . . . . . . . . . . .  I 7. What is the range of the 100-year flood velocities? See attached table for CLOMR area 2 11 ftlsec 

8. What is the lining type? (both bottom and sides) See table. Attachment 1 

Explain how the channel lining prevents erosion and maintains channel stability (attach documentation) I In the CLOMR area. the channel side slows will be stabilized with grass or peotextile reinforced grass coxn~atible with the 

I 
emcted velocities - see Attachment 2. 

1 9. What is the design elevation in the channel based on? 

Subcritical flow 

I critical flow 

Supercritical flow 

I Energy grade line 

Is 100-year flood profile based on the above type of flow? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO ( 
I If no, explain: I 
I 

10. Is there the potential for a hydraulic jump at the following locations? 

Inlet to channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes NO I 
Outlet of channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes rn NO 

1 At h o p  S t r u m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes EI NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

At Transitions C] Yes bd NO 

Other locations. Explain: 

If the answer to any of the above is yes, please explain how the hydraulic jump is controlled and the effects of the 

I hydraulic jump on the stability of the channel. 

Explain: I 

Channelization Form 
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1. A. Is there any indication from historical records that sediment transport (including scour and deposition can 
affect the 100-year water surface elevations and/or the capacity of the channel? . . . . . . . . . . . . . b Yes No 

B. Based on the conditions of the watershed and stream bed, is there a potential for sediment transport 
(including scour and deposition) to affect the 100-year water surface elevations andlor the capacity of the 
channel? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rn Yes I7 NO 

2. If the answer to either 1A or 1B is yes: See Enclosures 1 and 2 

A. What is the estimated sediment (bed) load? 

6.4 cfs (attach gradation curve) - See enclosed Sediment Routing report. 

Explain method used to estimate load Due to lack of sus~ended sediment data. the sediment carrving cauacitv of the immediate 

uvstream reach was estimated and used as inflow sediment load. This was estimated bv trial and error until the sediment inflow 
I 

eauals sediment outflow for the uustream reach. 

I 

I 
B. Is the 100-year flood velocity anywhere within the channel less than 

I the 100-year flood velocity of the inlet? E l y e s  ONO 

C. Will sediment accumulate anywhere within the channel? Ed yes  NO 

I D. Will deposition or scour occur at or near the inlet? a y e s   NO 

I E. Will deposition or scour occur at or near the outlet? Edyes UNO 

I 
Attach documentation showing affects on the Hydrologic and Hydraulic analyses 

I (The hydraulic model was revised to include these effects. There is no effect on the hydrologic analysis.) 
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QUEEN CREEK 
POWER ROAD TO RECKER ROAD 

POST-PROJECT CONDITIONS 
FEMA Channelization Form MT-2 Form 6 - Attachment 1 

Notes: 1) CLOMR Area is Reach 2 only. 
2) New channel construction is for Reaches 1 through 3. 
3) Higher velocities in (e.g., 7-1 1 feetlsec) are in the vicinity of the bridges and culverts. 
4) Existing bridge includes in-place local channel bank lining. 

Reach 

1 

2 

3 

Study Reach Description 

Downstream limit to Recker Road 

Recker Road to Power Road 

Power Road to Upstream Limit 

Section Range 
STA to STA 

- 

Range of 
100-year 

Velocities, 
~ P S  

3 - 10 

2 - 11 

0.5 - 10 

SideslopeIBed Lining 

Existing material 

Reinforced Grass1 
Existing Material 

Existing material 

Overbank 
Lining 

Existing material 

Existing material 

Existing material 



QUEEN CREEK 
POWER ROAD TO RECKER ROAD 

EROSION PROTECTION 
FEMA CHANNELIZATION FORM MT-2 FORM 6 - ATTACHMENT 2 

The following excerpted pages provide guidance for erosion protection for the proposed channel side 
slopes. Note that the "slopes" listed in the excerpts from EM-1 1 10-2-1601 and the Drainage Design 
Manual for Maricopa County, Volume 11, Hydraulics, are the hydraulic slopes. No concentrated 
flows will be allowed to discharge down the 4: 1 channel side slopes over grassed areas. Therefore, 
the potentially eroding flow will be parallel to the grassed side slopes and the hydraulic slope will 
be essentially flat (or 0%). 

The following erosion references are included: 

Pages A- 1 and A-2 are from EM 1 1 10-2-1601 which shows that coarse sand can withstand 
velocities up to 4.0 feet per second (fps) and that good cover of well-maintained Bermuda 
grass can withstand up to 5 fps. 

Pages B-1 and B-2 are from the Maricopa County Drainage Design Manual - Volume 11, 
Hydraulics. Table 6.2 indicates that even easily eroded soils covered with well-maintained 
Bermuda grass can withstand velocities up to 4.5 fps. 

Page C-1 was prepared by the City of Scottsdale, Arizona for its Indian Bend Wash and this 
table shows that reinforced grass can withstand velocities up to 20 fps. 



I A- 1 

REPRINT WITH CHANCE 1 thru 4 INCLUDED. 

ENGINEER MANUAL I EM 1110-2-1601 

1 JULY 1970 r- 
ENGINEERING AND DESIGN 

HYDRAULIC DESIGN 
OF FLOOD CONTROL CHANNELS 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS 

OFFICE OF THE CHIEF OF ENGINEERS 



EM i i i 0 -2 -1601  
I July 70 

velocity o r  sheer  that will erode the charsel .  The a d o ~ t i o n  o f  mzxim~m p r -  

miss ib le  velocities thzt a r e  used in the design of chaonels has  been u ide ly  
51 

accepted since publication of a table of velues by For t i e r  m d  Scobey. The 

l a t e s t  information on cr i t ica l  scour  velocities is given in re ference  50. The 

tabulation beiow gives a s e t  of permiss ib le  velocities that can be ueed &s a 

guide to  design nonscouring flood control channels. presents  curves 

showing permissible  channel shea r  s t r e s s  to be used for  design, and 

Sugpested Maximum Permiss ib le  Mean 
Channel Velocitiest  

Mean Chznnel 
Channel Mater ial  Velocity, f ~ s  

F ine  ~ 2 n d  

Cozrse  sand 

Fine  g r z v e l t t  

E a r t h  

Sandy silt 
Silt c lay 
Clzy 

Grass-lined ea r th  (slopes l e s s  thzn 5 %  I$ 
Bermuda g r a s s  - sandy silt - silt c lay  
Kentucky Blue G r a s s  - sandy silt 

- silt c lzy  

Foor rock (usually sedimentary)  

Soft sandstone 
Soft shale 

Good rock (usually igneous o r  hard 
metamorphic) 

t Based on TM 5-886-4 and C E  Hydraulic Design Conferences 
of 1958- 1960. 

77 For. par t ic les  l a r g e r  tPan f ine gravel  (about 20 mm = 3/4 in.), . . - 
see  29. 

$ Keep velocities l e s s  than 5 .0  fps  *anless good cover  and 
proper  maintenance can  be obtained. 
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DESIGN MANUAL 
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Volume I1 

HYDRAULICS 

January 28, 1996 

Flood Control District 
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280 1 West Durango Street 
Phoenix, Arizona 85009 

(602) 506- 150 1 



DrY'nage Design >fad for Maricopa County, Volume II, Hydraalis 

Table 6.2 
Roadside Channels with Uniform Stand of 

Various Grass Cover and Well Maintained "I"' 
(Adapted from USDOT. F I X  1961 and 1953) 

(1) Use veiocities ove: 5 ips only where good covers and proper maintenanct cm be 
obtained. 

(2) Grass is accepted oniy if an irrigation system is provided. 
(3) Not recommended for use on slopes steeper than 5 percent 
(4) Annuals. used on mild slopes or as temporary protection until permanent covers are 

esrabiished. 

lawn higation yld other outside uses of water, including crop irrigation rerum flows for 
developments on the edge of urbanizing areas. Maricopa County is generdy typified 
by low pundwater tables. porous surface materids and limited irrigation, which tend 
to reduce low flows and short-tenn probiems of ageonciation and wet channe! bottoms. 

Cover 

Bermuda Grass 

Desert Salt Grass 
Vine Mesquite 

Lehman Love,ms 
Big Galleta 
Purple Thretawn 
Sand Dropseed 

Base flows for larser drainage basins can be a sigificant stability and maintenance 
problem for eurh- or grass-bottomed channe!~. In this discussion. base flows can be 
cansidered s flow ntes that are ISSS than the 5- or 10-year storm events. If g r s s  and 
earth cfianneis are too wide, the low flows wiil tend to incise a channe! within the 
bottom. giving rise to both higher maintenance require men!^ and morc channel 
insnbilirl, when l u ~ e r  storms cccnr. Because flows of sufficient size to cause a iow 
:low chmne! to form mJy not occur for several l i e s .  the magnitucie of ths  rooiem 
may not 5r: observed for seve.d ?em.  

Slope Range, 55 

0 to 5 
5 to 10 
Over 10 

0 to 5 
5 to 10 
Over 10 

0 to 5 "' 

Permissibie Velocity, fps 

January 23, 1996 

S udangrass 
Barley '" 

Erosion 
Resistant Soils 

6.0 
5.5 
5.0 

5.0 
4.5 
4.0 

3.5 

0 to 5 "' I 3.5 1 2.5 

Easily 
Eroded Soils 

4.5 
4.0 
3 .O 

4.0 
3.0 
2.5 

2.5 



. . .  . . . . .  . . 
I. . . I..:.. . . . . t+tttJ 

W AM IF3 2.3 - 6.0 Ips VARIES IIUWJ llrll I~leycdrnr at an11 oulililiry) -- .-- -- 
E r ~ l l r o  C I . ~  (~lr (aaLtr  ur rol ttrrtibilitl) 23 - 6.n fpr VARlliS VARIES 6 P F 0 Y 1:s -- 
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Appendix H 

FEMA BRIDGEICULVERT FORM 



FEDERAL EMERGENCY MANAGEMENT AGENCY ( O.M.B. Burden No. 3067-0148 ) FEMA USE ONLY I 
- - -- - - -- - -  - - 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S .W., Washington, DC 20472; and to the Office of Management 
and Budget, Paperwork Reduction Project (3067-0 148), Washington, DC 20503. 

Community Name: Town of Gilbert. Maricova County. AZ 

Flooding Source: Oueen Creek 

'reject NameIIdentifier: Oueen Creek - Power Road to Recker Road 

1. IDENTIFIER 

1. Name of roadway, railroad, etc.: Power Road 

12. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Section 4.070 and 4.085 

1 3. This revision reflects (check one of the following): 

New bridge/culvert not modeled in the FIS 

I Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

I (Explain why new analysis war peqomed) 

2. BACKGROUND 

I Provide the following information about the structure: 

1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 

I 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) See attached drawing 

-- - 

12. 
Entrance geometry of culvertltype of bridge opening (e.g. 30"-75" wing walls with square top edge, sloping I 
embankments and vertical abutments) See attached as-built drawings in A ~ ~ e n d i x  H. 

I 
3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) I 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the 

I 
flooding source could not analyze the structure(s). (Attach jzatz~cation) Previously completed by approximate 
methods only. 

Note: If any items do not apply to submitted hydraulic analysis, indicate by NtA 
*One form per newtrevised bridgelculvert 

EMA Form 81 -89E. OCT 94 
:\6 10004\ADMIN\4-041 X.W70 

BridgelCulvert Form MT-2 Form 7 Page 1 of 6 ; 



3. ANALYSIS 

Sketch the downstream face of the saucture together wich the road profile. Show, at a minimum, the maximum low chord elevation. invert 
elevation. mhimum top of road elevation, and ineffective flow widths. 

1 

Sketch the upstream face of the saucture together with the road profile. Show, at a minirum, the maximum low chord elevation, invert I elevation. and minimum top of road elevation. 

BridgeiCulvart Form 
2SC\FORMS\iFEMAi9S.FRM 

MT-2 Form 7 Page 2 31 6 



3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross sections 
and length of structure(s). 

--- - . --- 

_------ _____------ 
- - - -____ 
------- - 

-___---- -  

SCALE IN FEET 

I POWER ROAD BRIDGE PLAN VIEW 

Attach plans of the structure(s) certified by a registered Professional Engineer. 

I Culvert length or bridge width (ft.) 24 

Calculated culverthridge (ft?) by the hydraulic model, if 

I 941.6 

Total culverthridge area (ft?) > 980 

I 

BridgelCulvert Form 



3 ANALYSIS (Cont'd) 
r 

Elevations Above Which Flow is Effective for Overbanks 

1 Left Overbank Right Overbank 

Upstream face Section 4.085 1350.9 1350.9 

I Downstream face Section 4.070 1348.4 1348.4 

/ Minimum Tov of Road Elevation 

i Left Overbank Right Overbank 

Downstream face 1350.9 1350.9 

( 100-Year Elevations 

Water-Surface Elevations 
I 

Energy Gradient Elevations 

I Upstream face Section 4.085 1344.88 1345.62 

I Downstream face Section 4.070 1342.97 1344.82 

Discharge Low Flow Pressure Flow Weir Flow Total Flow 

1 Amount of flow 
throughlover the , structure(s) (cfs) 

The maximum depth of 

1 ~ o ~ ~ ~ ~ ~ ~ r ~ ~ o a d  (ft . ) 

3,000 cfs 0 0 3,000 cfs 

Weir length (ft.) . . . . . . . . . . . .  . . .  . . . . . . . . . . . . .  . . .  -- 

I T O ~  Widths 

Total 
Floodplain 

Width 

Total 
Effective Flow 

Width 
Roodway 

Width 

I Upstream face Section 4.085 90.88 90.88 90.88 

I 
Downstream face Section 4.070 75.52 

Bridge/Culvert Form MT-2 Form 7 Page 4 of 6 



3. ANALYSIS (Cont'd) 

I I LOSS Coefficients 

Entrance loss coefficient 

I Manning's 'n' value assigned to the structure(s) 

Friction loss coefficient through structure(s) 

I Other loss coefficients (e.g., bend, manhole, etc.) 

Total loss coefficient 

I Weir coefficient 

Pier coefficient 

1 Contraction loss coefficient 

Expansion loss coefficient 

I 
4. SEDIMENT TRANSPORT CONSlDERATlONS 

1 

I I. 
A. Is there any indication from historical records that sediment transport (including scour and 

100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I 
B. Based on the conditions (such as geomorphology, vegetative cover and development ofthe wtershed and stream bed, 

and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect 
the 100-year water surface elevations andor conveyance capacity through the bridgelculvert? . . . Yes No 

If the answer to either 1A or 1B is yes: See Enclosures 1 and 2 

I A. What is tbe estimated sediment (bed muterial) load? 

6.4 cfs ( i c h  gradation curve) - 
Explain method used to estimate the sediment transport and the depth of scour andlor deposition Due to lack of sumended 

sediment data. the sediment carrving cauacitv of the immediate uvstream reach was estimated and used as intlow sediment load. 

This was estimated bv trial and error until the sediment inflow eauals sediment outflow for the uustream reach. 

- - -- 

B. Will sediment accumulate anywhere through the bridgelculvert? ayes ~ N O  

If yes, explain the impact on the conveyance capacity through the bridgelculvert? 

5. FLOODWAY ANALYSIS 

BridgelCulvert Form MT-2 Form 7 Page 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

I 1 
I Comments (explain any unusual situations) : 

Attach analysis. 

No Floodway Analysis 

BridgelCulvert Form MT-2 Form 7 Page 6 of 6 



I FEDERAL EMERGENCY MANAGEMENT A G N T I  0 . M . B .  Burden No. 3067-0148 ( F E U  USE ONLY I 

I 
PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management I 1 and  idg get, Paperwork ~ed ic t i in  project (3067~148). Washington, DC 20503. 

- - 
I 

Community Name: Town of Gilbert. Maricova Countv. AZ 

Flooding Source: Queen Creek 

Project NamelIdentifier: Queen Creek - Power Road to Recker Road 

1. Name of roadway, railroad, etc.: Meadowbrook Village Parkway 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 
I 

Sections 3.61 and 3.62 

1 3. This revision reflects (check one of the following): 

I New bridgelculvert not modeled in the FIS 

I Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

I (Explain why new analysis was pevonned) 

- - -- - 

2. BACKGROUND 
I 1 
I Provide the following information about the structure: I 
1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 

I 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) See attached drawing 

1 2. 
Entrance geometry of culvertltype of bridge opening (e.g. 30"-75" wing walls with square top edge, sloping 

embankments and vertical abutments) See attached construction drawings in Au~endix I. I 
I 
3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

I HEC-2 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the 

I 
flooding source could not analyze the structure(s). (Attach justification) Previously computed by approximate 
methods only. 

Note: If any items do not apply to submitted hydraulic analysis, indicate by NIA 
*One form per newlrevised bridgelculvert 

EMA Form 81  -89E. OCT 94  
J:\610004\ADMIN\4-043X.W70 

BridgelCulvert Form MT-2 Form 7 Page 1 of 6 



3. ANALYSIS 

r 

Skerch the downstream face of rhe srmcnue together with the road profile. Show, at a W u m ,  the maximum low chord elevaaon. 
tlevarion, minimum top of road elevation, and ineffective flow widths. 

r 

99+00 99+50 1 00+00 100+50 101+00 101 +50 

Bridge/Culvert Form MT-2 Form 7 Page 2 of 6 

Sketch the upstream Edce of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation, invert 
elevation, and minimum top of road elevation. 

I 

I 

I 

I 

I 

I 

I 

99+00 99450 1 00+00 1 00450 101 +00 101 +50 



3. ANALYSIS (Cont'd) 

Sketch the plan view of the structure(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross sections, 
and length of structure(s). 1 

MEADOWBROOK VILLAGE PARKWAY BRIDGE 
PLAN VIEW 

Attach plans of the structure(s) certified by a registered Professional Engineer. 

I 
Culvert length or bridge width (ft.) 88 I 
Calculated culverthridge (f?) by the hydraulic model, if 

l 
Total culvertlbridge area (f?) 

MT-2 Form 7 Page 3 of 6 



3 ANALYSIS (Cont'd) 

I i I Elevations Above Which Flow is Effective for Overbanks I 
I Left Overbank Right Overbank 

Upstream face Section 3.62 1337 1334 

I Downstream face Section 3.6 1 1337 1339 

( Minimum Tov of Road Elevation 

Left Overbank Right Overbank 

Upstream face 

Downstream face 

100-Year Elevations 

I Water-Surface Elevations Energy Gradient Elevations 

Upstream face Section 3.62 1334.80 1335.38 

I Downstream face Section 3.61 1333.69 1334.60 

Discharge Low Flow Pressure Flow Weir Flow Total Flow 

I Amount of flow 
throughlover the , structure(s) (cfs) 3,000 cfs 0 0 3,000 cfs 

The maximum depth of 

I foz::J;rgoad (ft.) 

Weir length (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- 
I ' Tov Widths 

Total 
Floodplain 

Width 

Total 
Effective Flow 

Width 
Floodway 

Width 

I Upstream face Section 3.62 110 110 110 

I 
Downstream face Section 3.61 110 110 110 

BridgelCulvert Form MT-2 Form 7 Page 4 of 6 , 



3. ANALYSIS (Cont'd) 

I I Loss Coefficients I 
Entrance loss coefficient 

I Manning's 'nw value assigned to the stmcture(s) 

Friction loss coefficient through structure(s) 

I Other loss coefficients (e.g., bend, manhole, etc.) 

Total loss coefficient 

I Weir coefficient 

Pier coefficient 

I Contraction loss coefficient 

Expansion loss coefficient 0.5 I 
I I 

4. SEDIMENT TRANSPORT CONSIDERATIONS 
i 

I A, Is there any indication from historical records that sediment transport (including scour and deposition can affect the d 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes bd NO 

B. Based on the conditions (such as geomorphology, vegetative cover and development of the mtershed and stream bed, 
and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect 
the 100-year water surface elevations andor conveyance capacity through the bridgelculvert? . . . Yes No 

If the answer to either 1A or 1B is yes: See Enclosures 1 and 2 

I A. What is the estimated sediment (bed material) load? 

6.4 cfs (&tach gradation curve) - 
Explain method used to estimate the sediment transport and the depth of scour andlor deposition Due to lack of sumended 

sediment data. the sediment carrvin~ ca~acitv of the immediate uustream reach was estimated and used as inflow sediment load. 

This was estimated bv trial and error until the sediment inflow eauals sediment outflow for the mstream reach. 

B. Will sediment accumulate anywhere through the bridgelculvert? a y e s  Q N O  

If yes, explain the impact on the conveyance capacity through the bridgelculvert? 

I I 
5. FLOODWAY ANALYSIS 

BridgelCulvert Form MT-2 Form 7 Page 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual situations): 

Attach analysis. 

NIA 

BridgelCulvert Form MT-2 Form 7 Page 6 of 6 ; 



I 
-- - - 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
- r o.M.B. Burden NO. 3067-0148 1 FEMA USE ONLY I 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden, to: Information Collections 
Management, Federal Emergency Management Agency, 500 C Street, S. W., Washington, DC 20472; and to the Office of Management I 

band ~ i d ~ e t ,  Paperwork ~ediction ~ r o j e h  (3067-6l48), Washington, DC 20503. 
- 

I 
Community Name: Town of Gilbert. Maricova County. AZ 

Flooding Source: Queen Creek 

Project NameIIdentifier: Queen Creek - Power Road to Recker Road 

1. IDENTIFIER 

1. Name of roadway, railroad, etc.: Recker Road 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

Section 3.115 and 3.13 

I 3. This revision reflects (check one of the following): 

New bridgelculvert not modeled in the FIS 

I Modified bridgefculvert previously modeled in the FIS 

New analysis of bridge/culvert previously modeled in the FIS 

I (Explain why new analysis was performed) 

- - - - - - - - -- - - 

2. BACKGROUND 
I 1 
I Provide the following information about the structure: I 
1. Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge with 

I 2 rows of two 3-foot diameter circular piers; 40-foot wide ogee shape spillway) See attached drawing 

12. 
Entrance geometry of culvertltype of bridge opening (e.g. 30"-75" wing walls with square top edge, sloping 

embankments and vertical abutments) See attached construction drawings in Ap~endix J. 

I 
3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the 

I 
flooding source could not analyze the structure(s). (Attach justi$cation) Previously completed by approximate 
methods only. 

Note: If any items do not apply to submitted hydraulic analysis, indicate by NIA 
*One form per newtrevised bridgelculvert 

:MA Form 81 -89E, OCT 94 
:\6 10004\ADMIN\4-042X.W70 

BridgelCulvert Form MT-2 Form 7 Page 1 of 6 , 



3. ANALYSS 

1 

Sketch the downstream face of the strucmre together with the road profile. Show, at a minimum, the maximum low chord elevation. inven 
clevaaon. minimum top of road elevation, and ineffective flow widths. 

I 

I 
I 

I 

I 

I 

I 
I 

Skerch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low chord elevation, invert' I elevation, and minimum top of road elevation. 

BridgelCulven Form 
,'JO\FCRMSl7FEMA795.FRM 

1335 

1325 

DOWNSTREAM @ RECKER ROAD 

t c  

TO ff 
// 

/ 

I 

I 

I 

I 

I 

I 

I 

// 

MT-2 Form 7 Page 2 of 6 

~ O A D  7- 

t c  

9940 9960 1 0040 100+50 101 +00 101 +50 

I 

/ 
1335 

1325 

R 

UPSTREAM @ RECKER ROAD 

801-OM OF CHANNEL 



3. ANALYSIS (Cont'd) 

Sketch the plan view of the smcture(s). Show, at a minimum, the skew angle, cross-section locations, distances between cross sections, 
and length of smture(s). 

SCALE IN FEET 

I 
RECKER ROAD BRIDGE PLAN VIEW 

Attach plans of the structure(s) certified by a registered Professional Engineer. 

I 
I Culvert length or bridge width (ft.) 48 I 
Calculated culvertlbridge (f?) by the hydraulic model, if 

I 
Total culvertlbridge area (ft2) 

MT-2 Form 7 Page 3 of 6 , 



3 ANALYSIS (Cont'd) 

I 1 

I Elevations Above Which Flow is Effective for Overbanks 

I Left Overbank Right Overbank I 
Upstream face Section 3.13 1333.2 1333.2 I 
Downstream face Section 3.12 1332.7 1332.7 

Minimum Tov of Road Elevation 

I Left Overbank Right Overbank I 
Upstream face 1333.2 1333.2 I 
Downstream face 

100-Year Elevations 

I Water-Surface Elevations Energy Gradient Elevations 
1 I 
I Upstream face Section 3.13 1331.43 1331.62 I 
I Downstream face Sectioq'3.115 1330.75 1330.93 I 
Discharge Low Flow Pressure Flow Weir Flow Total Flow I 

I Amount of flow 
throughlover the , strucrun(s) (cfs) 3,000 cfs 0 0 3,000 cfs 

The maximum depth of 

I f o ~ i ~ ~ r ~ o a d  (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Weir length (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
I ' TOD Widths 

Total 
Floodplain 

Width 

Total 
Effective Flow 

Width 
Floodway 

Width 

( Upstream face Section 3.13 70 70 70 

I 
Downstream face Section 3.12 70 70 70 

BridgelCuivert Form MT-2 Form 7 Page 4 of 6 



3. ANALYSIS (Cont'd) 

I I I LOSS coefficients I 
Entrance loss coefficient 0.2 

Manning's "n" value assigned to the structure(s) 0.015 

Friction loss coefficient through structure(s) N/A 

Other loss coefficients (e.g., bend, manhole, etc.) N/ A 

Total loss coefficient N/A 

Weir coefficient 2.6 

' Pier coefficient 

I Contraction loss coefficient 

Expansion loss coefficient 

4. SEDIMENT TRANSPORT CONSIDERATIONS 
1 

I I. 
A. Is there any indication from historical records that sediment transport (including scour and deposition can affect the d 100-year water surface elevations? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes rn NO I 
B. Based on the conditions (suclz as geomorphology, vegetative cover and development of the watershed and stream bed, 

I and bank conditions), is there a potential for debris and sediment transport (including scour and deposition) to affect 
the 100-year water surface elevations andfor conveyance capacity through the bridgelculvert? . . . Yes C] No 

If the answer to either 1A or 1B is yes: See Enclosures 1 and 2 

A. What is the estimated sediment (bed material) load? 

I 
6.4 cfs (attach gradation curve) - 

I Explain method used to estimate the sediment transport and the depth of scour and/or deposition Due to lack of susoended 

sediment data. the sediment carrving ca~acitv of the immediate umtream reach was estimated and used as inflow sediment load. 

I This was estimated bv trial and error until the sediment inflow eauals sediment outflow for the uvstream reach. 

-- - 

I B. Will sediment accumulate anywhere through the bridgetculvert? 
I If yes, explain the impact on the conveyance capacity through the bridgelculvert? I 
I I 

5. FLOODWAY ANALYSIS 

BridgeICulvert Form MT-2 Form 7 Page 5 of 6 



5. FLOODWAY ANALYSIS (Cont'd) 

Comments (explain any unusual situations): 

Attach analysis. 

BridgelCulvert Form MT-2 Form 7 Page 6 of 6 
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C-rrespondencc ' Since !95 
Tr~ns rmt ra l  
S-:~ey/Descripcr. 
S d  s s  

November 5, l9S7 404 ge-41f 

Coe & Van Loo Consultants, Inc. 
4550 Norrh 12 th  Street 
Phoenix, Arizona 850 1 4 

Attn: George J. Geiser, P.E. 

Re: Existing Levee Evaluation 
Queen Creek West of Power Road 
Gilbert, Arizona 

Job No. 21 27J137.F 

In  accordance w i t h  your request and authorization, w e  have completed the geotechnical evaluation 
of the existing north and south levees along Queen Creek, wes t  of Power Road. This letter 

presents the results of our evaluation, along w i t h  our conc!usions. 

PROJECT DESCRlPTION 

Queen Creek has been channelized in the area wesr  of Power Road, near the t o w n  of Gilbert, 
Arizona. There are existing earthen levees that bound the north and south sides of  the creek. The 
levees appear t o  have been constructed w i t h  nearby soil, and are approximately 10 t o  12 feet 
high. The inclination of the levees varies, and is between 2 and 4 horizontal t o  1 vertical. The 

levees are covered w i t h  a small amount of vegetation, and have areas where erosion and minor 
sloughing has occurred. 

SCOPE OF WORK 

The scope of work for this study included the excavation of t w o  test  pits. The test  pits were 

excavated t o  depths of 7 and 9 feet, and were a t  the approximate locations shown on the 

artached Plate 1. A log was  prepared for each pit. The logs describe the soils encountered, their 

thicknesses, and the depths where samples were collected. The logs are inc!uded as Plates 2 and 

The in-situ density and moisture c m t e n t  of the soil exposed in rhe i es t  pits was rneasared as the 
pits were excavated using a nuciear density gauge. Laboratory analyses was performed on a 

representarive soil sampie to determine the maximum dry densitv and oDrlrnum moisture content 
as specified in  ASTM Standard 01 557.  Tne maximum dr-f density w a s  ;hen csmoarea 7 0  :he 

existing in-situ density o f  the levees. 

-, 
; i;e :eiatlve densl~.{ o f  ;he scli ;.upcsed In The !e1/f?es 3 R O  S ~ ! G ~ N  :he :e\/c?as %Nas 3lsc 3\/2iuaC?!: 

-, using a dynamic ccne ;enerrcmetyr. I ne ilvnarnlc ccne cer.errcrre:er .:i:s Lse ! n  ai::~r;zr.c4 ,'JI;T 
. . , 

~s-;Ll 5cec:ai T lcnnrca i  't.cficzr;cr; 2: S E ~ J P J ~ J  I!P~:~T:c~s ,,vIT-::: :13 ~ ~ i e ~ .  - . : I  T X :  -i? 

E Z T : V P  scii in isr iac3 ?e!cw :re ievet?. 



Coe & Van Loo 
Job No. 21 27,11314 

The soil samples from the levee were also subjecrsd to crumb and modified pinhole dispersicn 
tests (ASTM D46d7). All testing was  generaily performed in accordance w i t h  applicable ASTM 

s~eci f icat ions.  

Our scDpe of work also included a surficial reconnaissanc of the levee from the area west  of 
Power Road t o  approximately the Recker Road alicnment. W e  also reviewed recent and h is~or icz i  
aerial piplotographs o f  Queen Creek in  the subjec: area. 

The test  pits were excavated wi th in  the side of the levee facing the wash. The pits penetrated 
the levee material and encountered the native soil below the levees. It should be noted thar the 
test  pits in the levees were backfil led as engineered fill. The fill was  placed in  lifts, and observed 

and testing by an engineering technician w i t h  Western Technologies. The fill was c o m p a c ~ e d  t o  

densities in excess of  the in-situ density, and t o  approximately 90 percent of the dry density as 
determined by  A S T M  01 5 5 7 .  

The levee soils consisted of tan-brown, loose t o  medium dense si l ty sands w i th  some gravels. 
Test Pit No. 1 also encountered a coarse sand and gravel from a depth of  2 t o  6 feet. Underlying 

the levee fill i s  a native, clayey sand that is dark b rown and dense. 

The maximum dry density of the levee soil w a s  determined in accordance w i t h  ASTM 01 557 t o  
be 124 pcf  w i t h  an opt imum moisture content of 10.5 percent. Based on this maximum dry 
density, the in-situ densities of the levee fill, as  presented on the logs, are extremely low.  The 

results of the dynamic cone penetrometer also indicated that the levee fills are loose, and are no? 
well compacted. 

The results o f  the c rumb testing and the modif ied pinhole tests indicate that the soil is not 
dispersive. The soil f rom the levee fill classified as ND3 to  ND2, in  a c c o r d a n c ~  w i t h  the ASTM 

Test D4647. 

Several sloughs and areas of erosion were noted within the levees. These appeared t o  have 

occurred over an extended period of time. The Top elevation of the levees were variable, possrbly 

indicating sett lement of the levees or variations that  may have occarred during construction or 
repair. We understand from Coe & Val Loo Consultants. Inc. thar the Ie t~ess have bean breacned 

during previous ffood events. 



Coe & Van Loo 
Job No. 2127Jl31-1 

Eased on the results of the geotechnicat work perfcrmed as part of this evaluation, i t  is our opinion 
that the existing levees were no t  consrructed in  accordance wi th  the current standard of practice 
for flood control levees. The variability in  the density of the levee fill, the slope inclinations, 

height, and width, ail impact the potential for faiiure of the levees during extreme f low events. 

Based on a preliminary stability analysis, using an esrimated angle of internal fric:ion of 25 degrees 
and no cohesion, and assuming the levee fill is saturated, the fac:or of safety against shailow 
slope stability failures is only slightly above 1 .O, and wel l  be!ow 1.5. Typicaily, a minimum fac;or 
of safety o f  1.5 would be required for any flood control levee or levee. 

During f lood events, the existing levees could be subjected t o  fairly high hydraulic gradients. 
While the levee soil is no t  dispersive, it is possible tha t  the levee could undergo erosion or minor 
piping, thus further reducing the factor of safety against slope failure. 

LIMITATIONS 

The comments, statements, recommendations and concfusions set forth in this report reffect the 
opinions o f  the authors. These opinions are based upon conditions at  the location o f  specific 
tests, observations and data developed t o  sat isfy the scope of  services defined by the contract 
documents. Work on  your project was  performed in accordance w i t h  generally accepted industry 
standards and practices by professionals providing similar services in this locality. No other 

warranty, express or implied, is made. 

Variations f rom the field conditions represented by  the pits may  become evident during future 
investigations. I f  variations appear, w e  should be contacted to  reevaluate our conclusions. W e  

believe the findings in our report address the requirements for this project and are responsive to 
your concerns. 

We appreciate the opportunity t o  be of service. Should you have any questions regarding this 

report, please contac: m e  a t  437-3737. 

Respectfully submitted, 
WESTE3N TECHNCLCIGIES INC. 
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