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1 0 1  Introduction 

The recommended management plan for Phase 1 of the Skunk Creek Watercourse Master 
Plan (WCMP) is the Team Alternative. The Team Alternative achieved a total score of 
39.8, as compared to scores of 26.6, 34.2, and 39.6 for the Full-Structural, Stakeholders, 
and Nonstructural Alternatives, respectively. This alternative achieved a total score of 20 
and 19.8 out of a possible 25 points for Skunk Creek and Sonoran Wash, respectively. 
Although the margin is small over the Nonstructural Alternative, the Team Alternative is 
the most successful at meeting the WCMP goals. Key factors supporting the selection of 
the Team Alternative are that it allows use of private land within the FEMA 100-year 
floodplain without compromising public safety and it also meets the goals of the Sonoran 
Preserve Master Plan, and the North Black Canvon Corridor Plan. Selection of this . 
alternative is also consistent with the alternatives analysis conducted by the COP (refer to 
Attachment 12- Alternatives Analysis Report, Section 12-7). 

The recommended management plan for Phase 2 of the Skunk Creek WCMP is the Low- 
Impact Structural Alternative. The Low-Impact Structural Alternative achieved a total 

0 
score of 20.3, as compared to scores of 11.8 and 19.9 for the Full-Structural and 
Nonstructural Alternatives, respectively. Although the margin is again small over the 
Nonstructural Alternative, the Low-Impact Structural Alternative is the most successful 
at meeting the WCMP goals. A key factor supporting the selection of the Low-Impact 
Alternative for Phase 2 of the study is the flexibility afforded to private landowners to 
reclaim land from the FEMA 100-year floodplain, while minimizing adverse impacts on 
the environment and the threat to public safety. Approximately 74 percent of the land in 
Phase 2 is privately owned. 

This Monitoring and Maintenance Plan is developed for the purpose of providing 
recommendations for a systematic approach for monitoring and maintaining Skunk Creek 
and the Sonoran Wash in a manner that will attempt to preserve watercourse stability and 
design functionality for a minimum 60-year time period. The primary objective for 
development of the Monitoring and Maintenance Plan is to formulate simple monitoring 
and maintenance protocols that, if adopted by the District, should be easily accomplished 
and completed on an ordinary basis-as well as an extraordinary basis, if required-with 
minimal, straightforward field application. The monitoring plan is also intended to 
provide a historical database than can be used by the District for verification and 
adjustment of the procedures used for the lateral stability analyses. Should the District 
adopt these recommendations, the database may also be used for future watercourse 
research activities. 

a As described in the following sections, the Monitoring and Maintenance Plan consists of 
two primary elements: monitoring criteria and maintenance criteria. The monitoring 
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criteria are divided into short- and long-term and describe the circumstances that trigger 
inspections for each. The maintenance criteria describe the thresholds that, if met, a indicate a maintenance action may be required. Actions or corrective measures that can 
be implemented as a response to inspection findings, in order to preserve channel stability 
and capacity, are also described. Recommended monitoring sites are described in detail 
and exhibits providing location and necessary baseline data are included for each site. 

At the present time the WCMP remains only a plan and there is no way to predict when 
or if any of the recommendations will be implemented. The District may choose to adopt 
none or only a few of the monitoring and maintenance plan elements presented herein. 

10-2 Monitoring Criteria 

10-2.1 Short-term 

As mentioned above, the monitoring criteria have been divided into short term and long- 
term elements. Short-term monitoring criteria are developed in order to identify 
significant watercourse changes typically developing over very short time periods (e.g., 
hours or a few days). Such rapid changes will generally be caused by single flood events 
of significant magnitude occurring on the Skunk Creek system. Accordingly, such 
changes will be the result of less fi-equent flows, such as those occurring on the order of 
once every 10 years, or more. Smaller flow events of longer duration might also create 
significant watercourse changes over a relatively short-term time period. Short-term 
monitoring of Skunk Creek is recommended to occur when: - 

@ b There is no reported flood damage, yet precipitation of 1.2 inches, or more, falls 
within the contributing watershed within a time period of one hour or less, or 2.0 
inches of precipitation falls within 24 hours or less. 

b Flood damage or disruption to transportation systems due to stormwater runoff (e.g., 
at wash crossings) has been reported. 

b Specific hydraulic structures andlor stormwater detentionlretention facilities located 
within the contributing watershed and along system watercourses have been reported 
either to have failed or been damaged. 

The following features are recommended for monitoring over the short-term: 

b Hydraulic structures, including bridges, culverts, drop structures, and overchutes 
b Roadway dip crossings 
b Bank protection/channel improvements 
b Locations where structurally improved reaches, transition either into or out of 

nonstructural channel reaches. 

10-2.2 Long-term 

Long-term monitoring criteria are developed and recommended in order to identify 
significant watercourse changes typically occurring over much longer time periods. Such 

e gradual changes will generally be caused by a series of smaller flood events that may 
occur over a period of as little as a few years to a period as long as several decades, in 
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combination with system-wide changes in watershed sediment continuity, initiated 
primarily by watershed urbanization and by man-made channel changes. Changes will a likely occur in the form of gradual channel widening, channel degradation (i.e., a gradual 
lowering of the level of the streambed), or aggradation (i.e., a gradual raising of the level 
of the streambed-a condition that can potentially lead to system-wide channel widening 
or avulsions). 

If the District chooses to adopt the program, long-term monitoring of Skunk Creek and 
Sonoran Wash is recommended to occur on a routine, programmatic basis, as follows: 

b Field monitoring should occur on a biennial (i.e., once every two years) basis. The 
monitoring should occur preferably at the end of the summer monsoon season, around 
the beginning of October of each year. 

b Aerial photography of the system watercourses should be performed on a biennial 
basis, and the watercourse main channels examined for long-term movement. 

b Field survey of streambed profiles should occur every six years and be compared with 
historical profiles for the purpose of monitoring aggradation and degradation. 

b Field survey of stream cross-sections should occur every six years at appropriate 
locations along the watercourses within the Skunk Creek system and be compared 
with historical cross sections for monitoring long-term main channel migration and 
widening. 

The same features identified for short-term monitoring are also recommended for long- 
term monitoring. 

10-3 Maintenance Criteria 

The monitoring criteria described within the preceding sections establish the guidelines 
regarding when inspections are recommended over the short-term, the recommended 
long-term inspection frequency, and the typical features that should be monitored. The 
purpose of maintenance criteria is to provide easy-to-apply guidelines for ascertaining 
when maintenance is warranted and action should be considered. Accordingly, the 
criteria are based upon visual cues and changes in simple geometric parameters such as 
channel top width, channel bank height, horizontal bank location, and thalweg elevation 
and location. When changes are significant, maintenance should be considered to prevent 
or arrest the potential for localized or system-wide instabilities. 

The need for maintenance, whether localized or system-wide, should be given serious 
consideration when the following criteria are met: 

b Channel top-width along a channel segment has unexpectedly increased or decreased 
by 15%, or more, from its original, baseline configuration. 

b Streambed elevation along a channel segment has unexpectedly lowered or has risen 
by 1.0 foot, or more, from its original, baseline configuration. 

b Cracks or separations in joints are observed along channel linings. 
b A low-flow thalweg has unexpectedly formed within or along a streambed that 

a previously did not contain this hydraulic element. 
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b Loss of supporting soils is observed to occur immediately behind engineered 

a embankments. 
b Significant amounts of debris are observed within a channel system to the degree that 

hydraulic capacity might be unduly restricted. 
b Unexpected sand and gravel bars are observed to form in locations that might unduly 

restrict hydraulic capacity or change the flow pattern. 
b Sediment buildup is observed within hydraulic structures to the degree that 15%, or 

more, of the flow area is blocked. 
b An unexpectedly large scour hole has formed in the immediate vicinity of a hydraulic 

structure (e.g., a bridge or culvert), which if left unchecked, might undermine the 
structure. 

The above criteria have been written assuming all recommended structural and 
nonstructural elements have been implemented. These criteria represent a list of common 
indicators that maintenance may be required. Since potential watercourse instabilities 
can manifest themselves in a variety of ways, the above list should not be considered 
complete. 

10-4 Maintenance Measures 

When the findings from a site inspection indicate that one or more of the above 
maintenance criteria are met, maintenance measures should be considered in response to 
the change, regardless of whether it was identified through a short- or long-term 
monitoring effort. The identified change in the watercourse may be a localized 

a phenomenon or it may be an indication of system-wide responses to changes in the 
sediment balance due to watershed urbanization or man-made channel changes. Detailed 
study of the watershed/watercourse may be necessary to identify the true cause and effect 
of the finding. Recommended responses to both localized and system-wide changes are 
identified below and summarized in Table 10-4.1. 

10-4.1 Localized Changes 

Maintenance measures that should be considered in any program in order to preclude or 
arrest localized changes on a short- or long-term basis include, but are not limited to: 

b Removing sediment deposition from hydraulic structures, and at-grade stream 
crossings of roadways in order to restore hydraulic capacity. 

b Filling areas where supporting soils have been lost immediately behind engineered 
embankments. 

b Repairing cracks or separations in joints along channel linings. 
b Where warranted, removing localized debris buildup from a channel system to 

preclude undue restriction of hydraulic capacity. 
b Removing sediment buildup within hydraulic structures where 15%, or more, of the 

flow area is blocked to remove undue restriction of hydraulic capacity. 
b Filling large scour holes formed in the immediate vicinity of hydraulic structures 

(e.g., a bridge or culvert) to preclude or arrest the potential for undermining. 
b Horizontal extension of bank protection end-points to preclude outflanking of 

engineered embankments or fill. 
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b Vertical extension of toe protection to preclude undermining of engineered 

a embankments or fill. 

10-4.2 System-wide Changes 

Maintenance measures that should be considered in order to preclude or arrest system- 
wide changes on a long-term basis include, but are not limited to: 

b Construction of sediment and debris entrapment facilities to either reduce or eliminate 
downstream sedimentation problems. 

b Construction of larger hydraulic structures to safely pass both sediment and water. 
b Construction of grade control structures and ancillary guide-bank measures to reduce 

or eliminate long-term channel degradation. 
b Construction of bank protection to reduce or eliminate long-term lateral channel 

migration. 
b Construction of spur dikes to reduce or eliminate long-term channel widening. 
b Horizontal extension of bank protection end-points to preclude outflanking 

engineered embankments or fill. 
b Vertical extension of toe protection to preclude undermining engineered 

embankments or fill. 

When the above measures require significant capital investment to implement, it is 
recommended that detailed engineering analyses be conducted up-front to confirm action 
is appropriate, and to fully define the extent of the action and the potential consequences 

a to the watercourse system. 

Table 10-4.1 Summary of Recommended Maintenance Actions 
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Inspection Finding 
SedimentDebris 
Accumulation at Dip Crossing 
Sediment Accumulation 15% 
or more of Flow Area 
Debris Accumulation 15% or 
more of Flow Area 
Local Scour Hole exposing 
Foundation or undermining 
Structure 
Loss of Soil Support behind 
Bank Protection 
Joint Separation in Bank 
Protection 
Bank Protection Undermined 
Bank Protection Out-Flanked 
Channel Width increased or 
decreased by 15% or more 

Recommended Actionls 
Remove Sediment andlor Debris. 

Remove Sediment. "Construct Sediment Trap or Larger 
Hydraulic Structure 
Remove Debris. "Construct Debris Trap or Larger 
Hydraulic Structure. 
Fill Scour Hole. *Extend Foundation or Construct 
Cutoff Wallls. 

Remove Bank Protection. Replace, Compact 
Embankment. Replace Bank Protection. 
Close and seal joint. 

*Extend Bank Protection Downward. 
*Extend Bank Protection Laterally. 
"Construct Bank Protection or Spurs Dike. 



Table 10-4.1 Summary of Recommended Maintenance Actions 

Inspection Finding 
Bank Movement of 1 5% or 
more of channel width 
Thalweg Movement of 15% 

Recommended Actionls 
*Construct Bank Protection. 

Compare Channel Capacity to Previous Survey. 
or more of channel width 
Thalweg Elevation Increase of 

than One Foot 
P 

* Conduct detailed study to: confirm recommended action is appropriate, define scope of 
action, and identify consequences of action. 

"Construct Sediment Trap. 
more than One Foot 
Thalweg Head-cut of more 

10-5 Monitoring Sites 

"Construct Grade Control Structure. 

Two specific sets of sites have been identified for monitoring potential system-wide 
changes due primarily to urbanization activities. The first set includes those sites that 
should be inspected when the criteria for short-term monitoring are satisfied. These sites 
are typically structural features, such as bridges, culverts, and bank protection, which 
have been constructed to facilitate transportation crossings or provide channel stability. 
The monitoring will typically involve a simple visual inspection along with photographs 
and possibly some measurements to document findings. 

The second set includes the sites that should be inspected when the criteria for long-term 
monitoring are satisfied. These sites have been identified by the sediment transport, 
lateral migration, and scour analyses conducted for the master plan study as having a high 
potential for reflecting potential watercourse changes as manifested by channel 
aggradation, degradation, lateral migration, widening, or avulsion. Monitoring of these 
sites will typically require detailed measurements of specific channel parameters at fixed 
locations. 

10-5.1 Short-term 

The following sites should be monitored for short-term changes: 
b Bridges over Skunk Creek at New River Road and Carefree Highway, 
b CAP Canal overchute structures on Skunk Creek and Sonoran Wash, 
b Culverts at Cloud Road and 27th Avenue, 
b Roadway dip crossings at 1 9 ' ~  Avenue, Desert Hills Road, Honda Bow Road, Circle 

Mountain Road, and Zorrillo Road, 
b Bank protection improvements on the west bank of Skunk Creek in the Carefree 

Reach, and the west bank of Sonoran Wash in the Main Stem and Ironwood Reaches. 

The location of each site is shown on Figure 10-5.1. The roadway bridges, culverts, and 
dip sections should be inspected for excessive local sediment deposition, significant 
scour, and large debris accumulations. Sediment or debris which blocks 15% or more of 
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the flow area is considered significant and should be removed. Local scour or erosion 

a that exposes a foundation element or undermines any portion of a structure is also 
significant and should be addressed with further, detailed study. The bank protection 
should be inspected along its full length for loss of supporting soils, settlement, cracking, 
or separation. Photographs and any measurements needed to document the findings and 
the maintenance action should be taken and archived. Refer to Table 10-4.1 for 
recommended actions for specific inspection findings. 

10-5.2 Long-term 

As stated above, long-term monitoring sites will typically require detailed measurements 
of specific channel parameters at fixed locations. The location of each site is shown on 
Figure 10-5.2. The selected sites are addressed separately below. The primary 
parameters that should be monitored at each site are identified. A plan view showing the 
location and end-point coordinates (State Plane, NAD83) of the cross-section 
recommended for monitoring is included for each site. A thalweg profile plot, which 
extends approximately 500 feet upstream and downstream of the monitoring cross- 
section is provided as baseline data, along with a cross-section plot. Refer to Table 10- 
4.1 for recommended actions for specific inspection findings. 

The following sites are recommended for long-term monitoring: 

1. New River Road Bridge over Skunk Creek 

a This site has and is expected to continue experiencing significant aggradation both over 
the short-term and long-term. The deposited sediment adversely affects the channel 
conveyance capacity at the bridge. Consequently, sediment is being removed 
periodically by maintenance forces of the Maricopa County Department of 
Transportation (MCDOT). In addition to monitoring the site for aggradation, it is 
recommended that the quantity of sediment removed by MCDOT be recorded and 
archived. This site has been recommended for hrther detailed study to find a solution to 
the aggradation problem. 

Figure 10-5.2.la provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2.lb and lc  provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1995, and May 1996. The parameters that 
should be tracked are thalweg elevation and location, bank height and location, channel 
width, distance from low chord of the bridge to channel bottom, and channel capacity. 

2. West Overbank at New River Road Bridge 

The channel capacity of Skunk Creek is exceeded at approximately the 10-year event 
upstream of the New River Road crossing. Once the discharge exceeds the channel 
capacity at this location, a significant portion of the flow breaks out to the west, crossing 
New River Road. During the 100-year event more than half of the 7800 cfs is estimated 
to move across the west overbank area as relatively shallow flow. As this discharge is 
concentrated by small gullies that lead back to the main channel, there is a high potential 
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for headcutting through the west overbank area which can threaten private property. 
Therefore, it is recommended that a cross-section be established that will allow potential 
headcutting to be monitored over the long-term. 

Figure 10-5.2.2a provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2.2b and 2c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1995, and May, 1996. The parameters that 
should be tracked are thalweg elevation and location. 

3. Confluence with Cline Creek 

There is a high potential for sediment deposition immediately downstream of the 
confluence of Cline Creek with Skunk Creek. Significant aggradation during the more 
frequent flow events could cause loss of channel capacity and serious flooding and 
erosion problems on adjacent properties during the less frequent, high magnitude events. 
Therefore, it is recommended that a cross-section be established to allow the potential 
aggradation to be monitored over the long-term. 

Figure 10-5.2.3a provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2.3b and 3c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1995, and May, 1996. The parameters that 
should be tracked are thalweg elevation and location, bank height and location, channel a width, and channel capacity. 

4. Between Cline Creek and Honda Bow Road 

There is concern that the main channel of Skunk Creek could migrate or avulse to the east 
side of the floodplain and effectively isolate existing residences within the floodway. To 
monitor this possibility, it is recommended that a cross-section be established for long- 
term monitoring. The level of concern over the potential avulsion would be reduced if 
these residences are purchased or relocated as part of the recommended buy-out program. 
However, the cross-section should be monitored, regardless of whether the buy-out 
program is implemented, in order to collect data necessary to evaluate channel responses 
to changes in the watershed. Refer to the Implementation Plan (Attachment 11) for a 
complete description of the recommended buy-out program. 

Figure 10-5.2.4a provides a plan view of the cross-section location, along with the 
coordinates for the recommended end points. Figures 10-5.2.4b and 4c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1995, and May 1996. The parameters that 
should be tracked are thalweg elevation and location, bank location, and channel width. 

5. Confluence with Rodger Creek 

There is a high potential for sediment deposition immediately downstream of the 
confluence of Rodger Creek with Skunk Creek. Significant aggradation during the more 
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frequent flow events could cause loss of channel capacity and serious flooding and 
erosion problems on adjacent properties during the less frequent, high magnitude events. 
Therefore, it is recommended that a cross-section be established to allow the potential 
aggradation to be monitored over the long-term. 

Figure 10-5.2.5a provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2.5b and 5c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1986. The parameters that should be tracked 
are thalweg elevation and location, bank height and location, channel width, and channel 
capacity. 

6. Upstream of Desert Hills Drive 

There is concern that the main channel of Skunk Creek could migrate or avulse to the east 
side of the floodplain and effectively isolate existing residences within the floodway. To 
monitor this possibility, it is recommended that a cross-section be established for long- 
term monitoring. The level of concern would be reduced if these residences are 
purchased or relocated as part of the recommended buy-out program. However, the 
cross-section should be monitored, regardless of whether the buy-out program is 
implemented, in order to collect data necessary to evaluate channel responses to changes 
in the watershed. Refer to the Implementation Plan (Attachment 11) for a complete 
description of the recommended buy-out program. 

Figure 10-5.2.6a provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2.6'0 and 6c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1986. The parameters that should be 
tracked are thalweg elevation and location, bank location, and channel width. 

7. Carefree Reach 

A significant flow breakout to the west has been eliminated for the less frequent, higher 
discharge events in the Carefree Reach, as a result of fill and bank protection construction 
associated with the Tramonto Development. Consequently, larger discharges are now 
fully contained in the main channel. This could lead to degradation or, if there is 
sufficient annoring material, a tendency toward channel widening during the larger flow 
events. Such changes could attack the east bank or the bank protection constructed to 
protect the development. To track this potential, it is recommended that a cross-section 
be established for long-term monitoring. 

Figure 10-5.2.7a provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2.7b and 7c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1995, and May 1996. The parameters that 
should be tracked are thalweg elevation and location, bank height and location, and 

a channel width. 
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8. Carefree Highway Bridge 

a The Carefree Highway Bridge is currently experiencing aggradation during the more 
frequent flow events. However, this may change during the high flow events due to the 
elimination of the breakout through the Tramonto area. Accordingly, it is recommended 
that a cross-section be established to monitor this location over the long-term. Figure 10- 
5.2.8a provides a plan view of the cross-section to be monitored, along with the 
coordinates for the recommended end points. 

Figures 10-5.2.8b and 8c provide the baseline cross-section and profile plots, 
respectively. The baseline data was developed from aerial photography taken in 
December 1995, and May 1996. The parameters that should be tracked are thalweg 
elevation and location, distance from low chord of the bridge to channel bottom, and 
channel capacity through the bridge. When computing channel capacity through the 
bridge, special attention should be given to checking for roadway overflow on the east 
approach. 

9. Upper Cutbank Reach 

There is potential for the main channel of Skunk Creek to migrate or avulse to the east 
side of the floodplain in the upper portion of the Cutbank Reach. To monitor this 
possibility, it is recommended that a cross-section be established for long-term 
monitoring. Figure 10-5.2.9a provides a plan view of the cross-section to be monitored, 
along with the coordinates for the recommended end points. Figures 10-5.2.9b and 9c 

a provide the baseline cross-section and profile plots, respectively. The baseline data was 
developed from aerial photography taken in December 1995, and May 1996. The 
parameters that should be tracked are thalweg elevation and location, bank height and 
location, and channel width. 

10. CAP Canal 

The embankment for the CAP Canal effectively acts as a roadway, crossing both Skunk 
Creek and Sonoran Wash at the downstream study limit. The overchute structures are 
gaps in the embankment that effectively act as a combination bridge opening and grade- 
control structure. For large discharges, these structural features produce a backwater or 
quasi-impoundment area immediately upstream of the CAP canal. This allows sediment, 
entrained in the flow, to drop out of suspension; thus, potentially reducing channel 
capacity and pushing more flow over Interstate Highway 17 to the west. To track the 
potential aggradation over the long-term, it is recommended that a monitoring cross- 
section be established. 

Figure 10-5.2.10a provides a plan view of the cross-section to be monitored, along with 
the coordinates for the recommended end points. Figures 10-5.2. 10b and 10c provide the 
baseline cross-section and profile plots, respectively. The baseline data was developed 
from aerial photography taken in December 1995, and May 1996. The parameters that 
should be tracked are thalweg elevation and location, bank location, channel width, and 
channel capacity. 
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10-6 Summary and Conclusions 

• The Monitoring and Maintenance Plan described herein provides a means of identifying 
significant changes at specific locations along the study watercourses. The Plan offers 
appropriate responses to those changes. The responses are formulated in an attempt to 
minimize property damage and threats to public safety over a 60-year time period. The 
Plan also offers side benefits. They include providing a technical database that can be 
used to potentially link changes in the watercourses to maintenance activities or to 
changes in the watershed. The data collected through implementation of the Plan can 
also be used to augment existing databases and, thereby, enhance the existing knowledge 
of the specific watercourses and watershed. The data can also provide technical 
information for future general research needs in the area of watercourse response to 
natural changes, as well as watershed development. 

In conclusion, the recommended Monitoring and Maintenance Plan, described herein, is 
an integral part of the recommended WCMP management alternative and should be 
implemented accordingly. 
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FIGURE 10-5.2.la: MONITORING SITE I 
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FIGURE 10-5.2.2a: MONITORING SITE 2 







FIGURE 10-5.2.3a: MONITORING SITE 3 
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FIGURE 10-5.2.4a: MONITORING SITE 4 
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@ Summary 
The Implementation Plan was developed to provide guidance for the District to implement the WCMP. 
The primary objectives for development of the Implementation Plan were to identi@ strategies for 
regulatory enforcement of the recommended non-encroachment area, guidance on appropriate uses for 
that area, and to identify allowable variances that may be granted for protection of personal property 
rights without jeopardizing public safety. These objectives are addressed in Section 11-2. The Team 
Alternative defines the recommended non-encroachment area for the Phase 1 study area. 
Implementation of the Phase 1 non-encroachment area is in progress by the COP, who has elected to 
establish a new "Flood Hazard and Erosion Management Zoning District" for enforcement of the 
recommended alternative. The permitted uses are listed in Section 11-2.1. 

The Low-Impact Structural Alternative defines the recommended non-encroachment area for 
implementation by the District for the Phase 2 study area. The recommended implementation method is 
to adopt the non-encroachment area as an Erosion Control Zone, as defined in the Floodplain 
Regulations - for Maricopa County. The District has not previously defined permitted uses and regulatory 
requirements for an Erosion Control Zone. Therefore, the recommended permitted uses and associated 
regulations are set forth in Section 1 1.2.2. 

In addition to regulatory requirements, the Implementation Plan contains considerations and 
recommendations for addressing existing public safety issues identified during preparation of the 
WCMP. The most serious public safety issue identified during the preparation of the WCMP is the * presence of existing residences within the FEMA 100-yearfloodway andlor the Severe Erosion Hazard 
Zone. To address this issue, two recommendations are made. The first is to prepare and adopt a Flood 
Warning Plan and to establish an interim Flood Warning System. The specifics of this recommendation 
are described in Section 11-3. The second recommendation is to adopt and implement a voluntary 
acquisition program for the residences located within the identified high-hazard areas. The properties 
recommended for acquisition and the recommended acquisition prioritization, are presented in Section 
11-4. The interim Flood Warning System is recommended for discontinuance after the acquisition 
program is completed, whether or not the property owners elect to sell their property. 

The other public safety issues are associated with three locations. The first is Skunk Creek at the 
Central Arizona Canal (CAP Canal) and Interstate 17 (I- 17). Approximately 6,400 cfs breaks out to the 
west over 1-17, during the 100-year flood as a result of flow constrictions at the CAP Canal overchutes 
for Skunk Creek and Sonoran Wash. The second is another flow breakout situation in Skunk Creek that 
occurs upstream of the New River Road Bridge. The third is Skunk Creek upstream of the watercourse 
master plan study area fiom New River Road Bridge to the Tonto National Forest boundary. There may 
be existing residences in the 100-year floodway in that reach of Skunk Creek. These three issues are 
described in more detail in Section 11-5. Recommendations are made to address these issues in the 
future Adobe Dam Area Drainage Master Plan, or other future studies. 

Finally, recommendations are made regarding establishment of a monitoring and maintenance plan for 
the recommended alternatives for Skunk Creek and Sonoran Wash. The plan recommends monitoring 
and maintenance of existing and proposed structural components, and monitoring locations of potential 
channel adjustments that could affect the existing residences located in high-hazard areas, as described 
in Section 11-6. 
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SKUNK CREEK WATERCOURSE MASTER PLAN 

ATTACHMENT 11 
IMPLEMENTATION PLAN REPORT 

1 1-1 Introduction 

The Flood Control District of Maricopa County (District) teamed with the City of Phoenix (COP) to 
develop the Skunk Creek Watercourse Master Plan (WCMP) for Skunk Creek, and Sonoran Wash, 
which is a tributary of Skunk Creek. A watercourse master plan is a comprehensive flood management 
plan based on hydrologic and hydraulic analyses, lateral migration potential, future land use 
development, and environmental considerations. Historically, floodplain management within the COP 
and Maricopa County has not considered bank erosion, the potential long-term lateral movement of a 
watercourse over time, or fbture growth patterns within a watershed. The State of Arizona recently 
established Arizona Revised Statute (ARS) 48-3609.01 that enables local flood control agencies to 
identify sensitive watercourses for inclusive floodplain management through a process of watercourse 
master planning. The authority for preparation of this study and management of the Skunk Creek and 
Sonoran Wash watercourses is established in ARS 48-3609.1 and the Floodplain Regulations for 
Maricopa County (Maricopa County, 2000). The District contracted with Tetra Tech, Inc. who 
assembled a highly qualified team of subconsultants to assist in preparation of the WCMP in 
conjunction with District and COP staff (Study Team). Tetra Tech, Inc. managed the project, performed 
the hydrologic modeling, assisted with hydraulic and erosion analyses, identified and analyzed the 
management alternatives, and prepared the WCMP report. Tetra Tech, Inc. contracted with the f m  of 
Stantec Consulting Inc. to perform most of the hydraulic and sediment transport modeling, JE Fuller1 
Hydrology & Geomorphology, Inc. to perform the lateral stability analyses, and Logan Simpson Design 
Inc. to perform biological reconnaissance, delineate Waters of the United States, manage the public 
involvement process, and prepare final graphics. 

The study area, shown on Figure 1, includes Skunk Creek from the Central Arizona Project Canal (CAP 
Canal) to about 2,200 feet north of New River Road, a length of about 13.2 stream miles. The study 
area also includes Sonoran Wash, a tributary watercourse that joins Skunk Creek approximately 0.5 
miles downstream of the CAP Canal, and has a study length of about 3.3 stream miles. The study area is 
generally defined by perimeter 500 feet beyond the known 100-year floodplain of these watercourses, as 
determined by the Federal Emergency Management Agency (FEMA). Both Skunk Creek and Sonoran 
Wash have significant desert riparian vegetation. The potential exists for bank erosion and lateral 
migration of their channel banks to occur over time, particularly if vegetation along the banks is 
removed or disturbed by natural or human activities. 
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@ The study was divided into two phases to accommodate a request by the COP to fast-track the area south 
of the Carefree Highway. Phase 1 consists of the study area between the CAP Canal and the Carefree 
Highway including Sonoran Wash, and Phase 2 covers the study area north of the Carefi-ee Highway. 
Phase 1 lies within the area covered by the COP North Black Canyon Corridor Plan, adopted by the 
Phoenix City Council in July 1999. During the adoption of the North Black Canyon Corridor Plan, the 
Phoenix City Council directed COP staff to closely examine alternative approaches to flood control 
management in the corridor within a period of 12 to 18 months through ;cooperative study with the 
District. Therefore, the Phase 1 study area was undertaken first, with completion scheduled for 
August 2000. The Study Team completed the Phase 1 technical and alternative analyses in May 2000, 
and the COP planning department staff published the Skunk Creek Water Course Master Plan 
Alternative Analvsis report for Phase 1 on May 16, 2000. That report is included in Attachment 12 as 
Appendix F. The WCMP includes the results for Phase 1 as well as the results for Phase 2. 

The recommended management plan for Phase 1 of the Skunk Creek WCMP is the Team Alternative. 
The Team Alternative achieved a total score of 39.8, as compared to scores of 26.6, 34.2, and 39.6 for 
the Full-Structural, Stakeholders, and Nonstructural Alternatives, respectively. This alternative achieved 
a total score of 20 and 19.8 out of a possible 25 points for Skunk Creek and Sonoran Wash, respectively. 
Although the margin is small over the Nonstructural Alternative, the Team Alternative is the most 
successfbl at meeting the WCMP goals. Key factors supporting the selection of the Team Alternative 
are that it allows use of private land within the FEMA 100-yearfloodplain without compromising public 
safety and it also meets the goals of the Sonoran Preserve Master Plan, and the North Black Canyon 
Corridor Plan. Selection of this alternative is also consistent with the alternatives analysis conducted by 

@ the COP (refer to Attachment 12- Alternatives Analysis Report, Section 12-7). 

The recommended management plan for Phase 2 of the Skunk Creek WCMP is the Low-Impact 
Structural Alternative. The Low-Impact Structural Alternative achieved a total score of 20.3, as 
compared to scores of 11.8 and 19.9 for the Full-Structural and Nonstructural Alternatives, respectively. 
Although the margin is again small over the Nonstructural Alternative, the Low-Impact Structural 
Alternative is the most successful at meeting the WCMP goals. A key factor supporting the selection of 
the Low-Impact Alternative for Phase 2 of the study is the flexibility afforded to private landowners to 
reclaim land from the FEMA 1 00-year floodplain, while minimizing adverse impacts on the 
environment and the threat to public safety. Approximately 74 percent of the land in Phase 2 is 
privately owned. 

This report describes the recommended strategies for implementation of the WCMP recommended 
alternatives. Many terms used in this report have definitions specific to the purpose of this study. There 
are also technical terms used that require definition. These terms are italicized, and defined in the 
glossary. The titles of documents and reports referenced herein are underlined. This report is an 
attachment document to the WCMP Technical Summary Report. Where an "attachment" report is 
referenced herein, it refers to one of the eleven other attachment reports that comprise the WCMP. A 
complete list of references for the WCMP is contained in Attachment 1, Data Collection Report. 

This recommended Implementation Plan for the WCMP is developed to provide guidance for the 
District to implement the proposed management plan. The primary objectives for development of the 

@ 
Implementation Plan are to identify strategies for regulatory enforcement of the recommended non- 
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encroachment area, guidance on appropriate uses for that area, and to identifj allowable variances that 
may be granted for protection of personal property rights without jeopardizing public safety. The 
criteria identified for regulations may be more stringent than that currently recommended by the Arizona 
Department of Water Resources (ADWR). In addition, the implementation plan contains considerations 
and recommendations for addressing existing public safety issues identified during preparation of the 
WCMP. The Implementation Plan includes the following recommended elements. 

b Regulation of Recommended Non-Encroachment Area. 
b Interim Flood Warning System. 
b Acquisition Program for Residences in High-Hazard Areas 
b Recommendations for the Adobe Dam Area Drainage Master Plan or other future studies. 
b Recommendations for Establishing a Monitoring and Maintenance Program. 

1 1 -2 Regulation of Recommended Non-Encroachment Area 

The implementation of the recommended non-encroachment area for both phases of the WCMP is 
critical to the successful management of the study watercourses. The critical aspects include public 
safety, minimizing hture expenditures of public funds, and preservation of high-value wildlife habitat 
both within, and downstream of, the study area. Implementation strategies for each phase are discussed 
separately in the following sections. 

11 -2.1 Phase I 

Implementation of the Phase 1 non-encroachment area is underway by the COP. The method chosen by 
the COP for enforcement of the recommended non-encroachment area is establishment of a Flood 
Hazard and Erosion Management Zoning District. The Flood Hazard and Erosion Management District 
(FH) is intended to provide a new zoning category that will address the permitted use of land within 
areas that are prone to flooding or erosion hazards. It is further intended that watercourses be retained 
and maintained in a natural desert state to the greatest extent possible with flood control structures 
limited to the minimum necessary and designed to reflect a natural condition. In addition to the uses 
allowed within the FH district, proposals for the transfer of limited residential density and non- 
residential building area to locations outside the boundary of the FH district will also be permitted when 
the property is combined with adjacent land for development purposes. The permitted uses are as 
follows: 

b Drainage and storm water conveyance, natural or limited structural (when deemed necessary and 
designed to reflect a natural condition). 

b Open space, natural or unimproved (native landscape enhancementslrestoration are permitted). 
b Open space, improved - shall be limited to passive and active recreational activities including 

hiking/riding trails, exercise par courses, picnic areas and similar activities within a natural desert 
landscape. There shall be no gamelsports courts or grassed areas. Structures shall be limited to 
security lighting, open fencing, shade structures, tables, seating, and exercise equipment which shall 
not impede storm water conveyance. 
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b Residential use - when the area covered by this zoning district is combined with an adjacent zoning 
district(s) outside the non-encroachment area for the purpose of residential development then 
residential use at a density not to exceed one dwelling unit per acre shall be permitted. The permitted 
density together with all structures, parking, and accessory uses, except as otherwise permitted by 
this district shall be transferred to the adjoining zoning district(s). 

b Non-residential development - when the area covered by this zoning district is combined with an 
adjacent zoning district(s) outside the non-encroachment area for the purpose of non-residential 
development (including but not limited to commercial, office, industrial, public or quasi-public uses) 
then non-residential intensity at a floor area ratio (F.A.R. = gross building area to gross lot area) of 
0.1 is permitted. The permitted F.A.R. together with all structures, parking, and accessory uses, 
except as otherwise permitted by this district shall be transferred to the adjoining zoning district(s). 

b Accessory uses: 
1. Utilities - which shall be limited to wash crossings only; all installations shall be protected 
against scouring. 
2. Roadwaylbridge crossings. 

11 -2.2 Phase 2 

The recommended non-encroachment area for Phase 2, outside the City of Phoenix, can be enforced 
through the following methods: 

a b Establish a Flood Hazard and Erosion Management Zoning District, similar to that being 
implemented by the COP for Phase 1. 

b Regulate the non-encroachment area outside the FEMA 100-yearfloodway as an Erosion Control 
Zone in conformance with the Floodplain Regulations for Maricopa County. 

) Re-map the non-encroachment area within the FEMA 100-yearfloodplain as FEMA 100-year 
floodway and regulate accordingly. 

Two of the three possible enforcement methods to be described are not desired by the District. The 
establishment of a Flood Hazard and Erosion Management Zoning District is possible, but is not the 
method preferred by the District staff The entire Phase 1 area is undeveloped, and slated for 
subdivision-type land uses. Phase 2 is for the most part already broken up into privately owned parcels 
with a maximum land use density of predominately 1 dwelling unit per acre. Large subdivision-type 
developments are not expected to occur in the study area. Therefore, an implementation option that 
respects personal property rights as much as possible without sacrificing public safety is preferred. The 
regulation of the entire non-encroachment area as if it were a FEMA 100-yearfloodway, while 
maximizing public safety, minimizes use of the land by private property owners, and is therefore not 
preferred. The option to regulate the non-encroachment area outside the FEMA 100-yearfloodway as 
an Erosion Control Zone is the preferred implementation method by the District, and also recommended 
herein. 

The District added the Erosion Control Zone designation to the Floodvlain Re~ulations for Maricopa 
County in the 2000 revision. There are no formal policy statements written for regulation of this zone as 
of the writing of this WCMP. Therefore, the following are the recommended regulation policies for 
allowable uses specific to the WCMP for administration of the Erosion Control Zone, and 
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@ correspondingly, the recommended watercourse management non-encroachment area (it is understood 
that the area inside the FEMA 100-yearfloodway shall be regulated in accordance with the existing 
Floodplain Regulations for Maricopa County): 

b Drainage and storm water conveyance, natural or limited structural (when deemed necessary and 
designed to reflect a natural condition). 

b Open space, natural or unimproved (native landscape enhancementslrestoration are permitted). 
b Open space, improved - shall be limited to passive and active recreational activities including 

hikinglriding trails, exercise par courses, picnic areas and similar activities within a natural desert 
landscape. Gamelsports courts or grassed areas are allowed, including equestrian arenas. Structures 
shall be limited to security lighting, open fencing, pole barns, shade structures, tables, seating, and 
exercise equipment which shall not impede storm water conveyance. 

b Residential use - Residences are not encouraged in this area, but may be permitted if the following 
conditions are met: 

1. The structure does not impede stormwater conveyance or result in cumulative impacts. 
Cumulative impacts are to be measured in terms of the percent increase in peak discharge 
resulting fiomfloodplain encroachment and may not exceed the values listed in Table 1 for 
the Low-Impact Structural Alternative, without an approved substantiating study. 
Consideration shall be given to conveyance exchange with allowablefloodplain 
encroachments outside the Erosion Control Zone on the same property. 

2. The foundation of the structure is designed by a structural engineer licensed to practice in the 
State of Arizona to withstand the effects of floodwaters and erosion assuming the main 
channel migrates to the residence. The foundation shall extend below the adjacent main 
channel thalweg elevation to a depth equal to the maximum design scour depth listed in 
Table 2 for the reach in question. Lesser depths may be accepted with an approved 
substantiating study. 

b Accessory uses: 
1. Utilities - which shall be limited to wash crossings only or to service a permitted residence or 

outbuilding; all installations shall be protected against scour and erosion. 
2. Roadwaylbridge crossings. 

Residences constructed within the FEMA 100-yearfloodplain, but outside the Erosion Control Zone, 
shall be constructed with either: 

1. The foundation extended to a 3-foot depth below existing ground and constructed of 
reinforced masonry or concrete materials. 

2. The foundation constructed on fill materials compacted to 95% of maximum dry density and 
the entire fill area protected with bank protection extending a minimum of 3-feet below 
existing ground. 
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Table 1: Summary of Management Alternative Testing for Cumulative Impacts 
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Location 

(1) 

Skunk Creek, upstream of CAP Canal 

Skunk Creek at Fig Spring Road 

Skunk Creek at New River Road bridge 

Skunk Creek at RM 24.74 

Skunk Creek upstream of Cline Creek 

Skunk Creek downstream of Cline Creek 

Skunk Creek downstream of Rodger Creek 

Skunk Creek at Skunk Tank 

Skunk Creek at Carefree Highway 

Skunk Creek at CAP Canal 

Sonoran Wash 

Sonoran Wash at RM 3.54 

Sonoran Wash at RM 2.69 

Sonoran Wash at RM 1.77 

Sonoran Wash at CAP Canal 

Skunk Creek, downstream from CAP Canal 

Skunk Creek & Sonoran Wash at CAP Canal 

Skunk Creek Downstream of CAP Canal 

Skunk Creek at 1-17 

HEC-1 

Concentration 

Point 

(2) 

S3C 

S6C 

SlOC 

S13C 

S14C 

S16C 

S21 C2 

S22C 

S23L 

COO2 

COO3 

COO7 

COlO 

CAP 

CAPR2 

S24C 

Low-Impact 

Q (cfs) 

(9) 

4,899 

7,840 

8,476 

10,176 

22,655 

24,566 

24,329 

23,582 

21,234 

6,492 

8,460 

9,656 

9,293 

22,213 

22,013 

22,013 

Q (cfs) 

(3) 

4,899 

7,840 

8,219 

10,174 

22,622 

24,429 

23,830 

22,603 

20,830 

6,492 

8,431 

9,398 

9,114 

21,426 

21,271 

21,270 

(Team) 

% Change 

(1 0) 

0.0% 

0.0% 

3.1% 

0.0% 

0.1% 

0.6% 

2.1% 

4.3% 

1.9% 

0.0% 

0.3% 

2.7% 

2.0% 

3.7% 

3.5% 

3.5% 

Nonstructural 

% Change 

(4) 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

Watercourse Management Alternative 

Q (cfs) 

(5) 

4,899 

7,840 

9,676 

11,802 

24,170 

26,571 

26,410 

25,908 

23,155 

6,492 

8,467 

10,480 

10,247 

24,341 

24,059 

24,059 

Q (cfs) 

(7) 

4,899 

7,840 

9,676 

11,802 

24,170 

26,571 

26,410 

25,901 

22,770 

6,492 

8,609 

10,370 

10,131 

23,896 

23,626 

23,626 

FullStructural 

% Change 

(6) 

0.0% 

0.0% 

17.7% 

16.0% 

6.8% 

8.8% 

10.8% 

14.6% 

11.2% 

0.0% 

0.4% 

11.5% 

12.4% 

13.6% 

13.1% 

13.1% 

Stakeholders 

% Change 

(8) 

0.0% 

0.0% 

17.7% 

16.0% 

6.8% 

8.8% 

10.8% 

14.6% 

9.3% 

0.0% 

2.1% 

10.3% 

11.2% 

11.5% 

11 .I% 

11 . I% 



Table 2: Design Scour Depths for Skunk Creek Phase 2 by Reach 

1 1-3 Interim Flood Warning System 

Reach Name 

(1) 

Skunk Creek Carefree Reach 

Skunk Creek Skunk Tank Reach 

Skunk Creek Cobbled Bank Reach 

Skunk Creek Rodger Creek Reach 

Skunk Creek Cline Creek Reach 

Skunk Creek Shang-ri La Reach 

Skunk Creek New River Road Reach 

@ Now that the floodway limits have been mapped, District staff may propose, as one component of the 
implementation strategy for the WCMP, the establishment of a flood warning system for Skunk Creek 
between Cloud Road and the upper limit of the Phase 2 study area located about 2,200 feet upstream of 
the New River Road Bridge. The purpose of the system is early detection of flooding events that could 
damage the existing residences within the FEMA 100-yearfloodway andlor Severe Erosion Hazard 
Zone. This information could be used to warn residents of an impending flood and trigger evacuation 
notices. This flood warning plan and system is considered an interim measure because it would be 
phased-out by the acquisition program described in Section 1 1-4. Any proposed acquisition program 
will be voluntary. I f  acquisition offers were made, the flood warning system for individual residences 
would be terminated: 

1. After the property owner accepting the acquisition offer is moved out, or 
2. After the property owner rejects the acquisition offer. 

Total Design Scour in feet 

The District has maintained and operated a rain gage and a strearnflow gage in the Phase 2 study reach 
ofupper Skunk Creek since 1981 and 1995, respectively. Those gage data, in combination with rainfall 
and streamflow data l?om gages located downstream at the 1-17 crossing of Skunk Creek, are used by 
the District to support the following functions: 

b Flood Warning. The primary flood warning use of the Skunk Creek gages has been to provide data 
for evaluating the performance and safety of Adobe Dam, located downstream. Additionally, the 
collected data provide advisory information in support of road closure decisions during flood events. 

Average 

(4) 

5.5 

4.6 

4.6 

5.4 

5.6 

4.1 

3.8 

Minimum 

(2) 

3.1 

3.0 

3.0 

3.0 

3.5 

3.0 

3.0 

Attachment 11 .doc 

Maximum 

(3) 

6.7 

7.7 

7.2 

11.2 

8.5 

6.8 

9.5 
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@ b Data Collection1 Archive. The data continue to be incorporated into rainfall and streamflow 
databases maintained by the District. These databases provide critical data for the design and 
evaluation of engineered structures in the Skunk Creek watershed as well as elsewhere around 
Maricopa County and the State of Arizona. 

District staff report that the existing flood warning system has been adequate, thus far, in meeting the 
flood warning needs in the Skunk Creek watershed as described above. However, since June 1995 when 
the "Skunk Creek near New River" streamflow gage was installed, no extreme flood events have 
occurred. However, in consideration of the potential impacts to structures and roadway crossings in the 
Phase 2 study area, and the flood warning needs for larger floods occurring in this area, a more 
comprehensive investigation was conducted. 

11-3.1 Flood Warning System Needs Assessment 

The necessary elements of the Skunk Creek Flood Warning System (FWS) are assessed by: 

b Considering the information provided by the Districts' existing Automated Local Evaluation in Real 
Time (ALERT) sensor detection network in the watershed. 

b Comparing the flow rate at which overbank flooding occurs with the precipitation necessary to 
produce that flow rate. 

b Determining the locations of structures and road crossings in the floodway, floodplain and Severe 

a Erosion Hazard Zone. 
1 Examining the travel time to these locations from existing streamflow gages as well as the 

approximate frequency of the beginning of inundation at these locations. 

The results of the assessment indicate that the primary need for flood warning in the Skunk Creek 
watershed is for closure of at-grade road crossings. A secondary need for larger floods is the warning 
and evacuation of structures that are located within the Skunk Creek floodway and those structures 
located outside the floodway, but within the Severe Erosion Hazard Zone. The relatively quick basin 
response time of streams in the Skunk Creek watershed and the somewhat remote location of the area 
limit the nature of, and means for, flood warning. Finally, development within the downstream portions 
of the study area may change the flood warning needs as future development proceeds. Flood warning 
needs should be reevaluated as development occurs. 

1 1-3.2 Flood Warning System Components 

An effective flood warning system is the combination of several vital components. The f ~ s t  component 
is the ability to detect and evaluate a flood threat in its early stages and make a decision to warn people 
before flood damages or personal injuries occur. The second component is the dissemination of the 
warning to the public at risk. The third component is the public response to the warning. The following 
is a brief description of the each of these components relative to the Skunk Creek FWS. 
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a 
7 7 3  2.7 Flood Detection 

The earliest recognition of a potential flood threat for the Skunk Creek basin will be the forecast 
products available fiom the District and the National Weather Service (NWS). The Precipitation 
Outlook (PO) forecast provided by the Flood Control District of Maricopa County Meteorological 
Services Program (MSP) provides a daily assessment of the flooding potential ofthe atmosphere and a 
basin-specific Quantitative Precipitation Forecast (QPF). The MSP also provides a series of flood alert 
messages of increasing severity and urgency. The MSP service supplements standard NWS forecast 
products, and the flash flood watch and flash flood warning messages issued by the NWS. MSP 
forecasts and messages are comparatively more site-specific to the Skunk Creek watershed. District 
MSP messages are coordinated with the NWS Weather Forecast Office in Phoenix. Depending on 
staffing and personnel assigned by the District, District flood alert messages and NWS flash flood 
watches and flash flood warnings could be issued in an agreed upon sequence for areas impacted by 
flooding along Skunk Creek. 

The automated rain gages and stream gages in the Skunk Creek basin and adjacent watersheds transmit 
rainfall data and real-time streamflow measurements to ALERT base stations located at the District and 
NWS. The effectiveness of the Skunk Creek FWS is highly dependent upon adequate rainfall and 
streamflow data collected and transmitted by the sensors comprising the flood detection network for the 
Skunk Creek watershed. Therefore, one new streamflow gage and three new rainfall gages are 
scheduled to be installed to supplement the existing rainfall and streamflow gages on Skunk Creek near 

@ New River (#5580 and #5583, respectively). The new streamflow gage is planned for Cline Creek, a 
major tributary that joins Skunk Creek downstream of the existing streamflow gage. In addition, a new 
rainfall gage will be co-located at this site. One new rain gage is planned for each of the upper 
watersheds of Skunk, Cline, and Rodger Creeks. These new gages should substantially improve the 
hydrologic data available for the District to support decisions concerning road closures and can trigger 
the flood response plan action protocols that are based upon pre-determined flood detection criteria and 
sensor threshold alarms. 

A new stream gage was proposed for Rodger Creek. There is only one viable site that meets the 
requirements of access and accurate flow measurements. The site is on privately owned property, and 
the property owners declined to allow the District to construct a gage on their property. 

1 1-3.2.2 In formation Dissemination 

An interim program to disseminate flood warning messages to the public and to emergency response 
agencies is recommended to the District, and could be accomplished using NOAA weather radios and 
pagers. Notification via multiple paths is provided for redundancy and robustness of the FWS. The 
NWS will issue warning messages to the public via: 

b Emergency Alert System (EAS). The system consists of radio and television broadcast stations in 
the Phoenix operational area that are responsible for disseminating emergency information and 
warnings to the public (voluntary). 
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b NOAA Weather Radio (NWR). NWS issues flash flood watch and flash flood warning messages via 
NOAA Weather Radio according to a standard protocol using tone alarms followed by voice 
messages. 

The District's program would then send flood alert messages via text pager to residents in the Skunk 
Creek floodway and Severe Erosion Hazard Zone, as appropriate. The message would be sequenced 
into the NWS flash flood watch and flash flood warning message suite. 

11-3.2.3 Flood Response Plan 

The recommended response component of the Flood Response Plan (FRP) consists of three primary 
elements: 

b Flood Response Plan Report. The FRP Report includes information relative to flood vulnerability, 
flood detection, information dissemination, emergency response agency actions, post-flood actions, 
and training exercises. The report is to be used by the District and other emergency response agency 
personnel. 

b Flood Response Plan Menu. The FRP Menu is for use by the individual residents in the Skunk 
Creek floodway and Severe Erosion Hazard Zone. The FRP Menu includes a list of flood 
detectionlprediction messages that will be received by the residents via NWR or pager. These 
messages trigger actions required by the affected individuals. The menu also includes maps showing 
evacuation routes and destination sites. 

@ b Technical Memorandum. The Technical Memorandum includes documentation of the 
meteorologicai analysis, and the hydrologic and hydraulic modeling results as they relate to the 
estimation of hydrologic lead-times for the watercourse. It also includes assumptions regarding 
decision times and action times used in preparation of the FRP. Refer to Appendix A for a copy of 
the Flood Warning Plan Technical Memorandum. 
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11 -4 Alternative Project To Address Residences in High-Hazard Areas 

A very important component of the implementation plan is recommendations for addressing the possible 
public safety issues identified during the study. The most important of these is the residences that exist 
within the FEMA 100-yearfloodway andlor the Severe Erosion Hazard Zone, an example of which is 
shown on Figure 2. There are a total of 9 site-built residences and 8 mobile residences within the FEMA 
100-yearfloodway of Phase 2, located on a total of 12 parcels of land. There is also 1 site-built 
residence and 2 mobile residences within the Severe Erosion Hazard Zone, but outside the FEMA 100- 
yearfloodway of Phase 2, on 3 parcels of land. In addition, the Shangri La Resort has several temporary 
travel trailers and mobile homes that are outside the FEMA 100-yearfloodway but within the Severe 
Erosion Hazard Zone. These 20 residences and the Shangri La Resort trailers are located in a very 
dangerous setting where lives could be lost and property severely damaged during flood events. Many 
residences are within erosion hazard areas where structures are in danger of being damaged andlor 
washed away. All the residences are subject to flow depths and velocities that are capable of sweeping a 
person off their feet and carrying them downstream. 

Records show that these residences were permitted for construction prior to the original delineation and 
subsequent re-delineation of the existing FEMA 100-yearfloodplain andfloodway in 1987 and 1997, 
respectively. The owners of these parcels of land now find themselves living in what is now identified 
as a very dangerous location, and they will probably be unable to sell their property without disclosing 
that new building permits cannot be obtained. Pursuant to Flood Control District regulations, they 
cannot rebuild if their residence bums down or suffers damage greater than 50% of the appraised value. @ One way to address the problem is to include these 16 parcels of land in a voluntary acquisition or 
relocation-on-site program by Maricopa County. The purchased structures would be demolished and the 
land returned to as natural a condition as possible. 

This alternative to any structural project would benefit the owners and also the County by providing a 
high degree of public safety because residents would be removed fiom high-hazard areas. Consideration 
should be given to relocation of the existing homes to safer locations on the same parcel wherever 
possible. This is possible for Assessors Parcels 202-2 1-024B, 202-21 -01 3M, 202-21 -145, and 202-21 - 
0314. The owner of Assessors Parcel 202-21-024B has expressed an interest in taking that approach. 
None of the other three property owners have been contacted in this regard, so an acquisition option is 
used to define the estimated cost of the program for those parcels. The remaining parcels are 
recommended for inclusion in an acquisition program because there is insufficient land on the parcel in a 
safe area to accommodate relocation. The trailers on the 36-acre Shangri La Resort are present under a 
conditional floodplain use permit. It is recommended that all habitable structures on that parcel within 
the Severe Erosion Hazard Zone be relocated to a safer area on the parcel. 

The locations of the properties proposed for purchase are shown on Figure 3. The recommended 
priority for purchase or relocation-on-site of each of the 16 parcels of land, should the alternative 
acquisition project be approved by the District's Board of Directors, is shown in Table 3. The priority is 
based on the relative hazards between parcels using the residence in the most hazardous situation on 
each parcel. The hazard assessment used to establish priorities is based on the information in columns 
10 through 13. In column 10, the relative hazards associated with the three erosion hazard zones are 
accounted for by assigning each residence an erosion hazard multiplier, as follows: 
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Figure 2: Existing Residence in FEMA 100-year Floodway and Severe Erosion Hazard Zone 

b "3" multiplier: Residence within the Severe Erosion Hazard Zone. 
b '2" multiplier: Residence within the Lateral Migration Erosion Hazard Zone. 
b "1" multiplier: Residence within the Long-Term Erosion Hazard Zone. 

The estimated percent chance within any given year that floodwaters will enter a residence, or flow 
under a mobile residence, is listed in column 11. Column 12 lists a personal hazard factor that 
represents a relationship between depth of flow and velocity at the residence during the 100- year flood 
peak. A value greater than 18 in column 12 means there is sufficient depth and velocity of flow to 
sweep a person (child or elderly) off their feet. This is based on relationships between depth and 
velocity developed by the US Bureau of Reclamation (USBR, 1988) and refined by Pirna County, AZ 
(Pima County, 1999). Column 13 lists a multiplier used to account for personal safety hazards 
associated with flood waming/emergency response time. The multiplier is directly related to the 
amount of time between: 1) the most intense precipitation occurring on the watershed, and 2) when the 
flow in the area of the residence reaches a hazardous level (finished floor elevation or ground elevation 
under mobile residences). Item 1 represents the first opportunity for the flood warning system 
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administrator or other designated individual to "see" sufficient precipitation occurring on the watershed 
to warrant issuing an evacuation notice (various increasing levels of flood warning notices would 
probably already have been sent). The difference between items 1 and 2 is the time available to issue 
the evacuation notice, and for residents to receive the notice, react and leave the area. The personal 
hazard multiplier is assigned based on the time differential, as follows: 

b "5" multiplier: 1 hour or less. 
b "4" multiplier: Between 1 and 3 hours. 
b "3" multiplier: Between 3 and 6 hours. 
b "2" multiplier: Between 6 and 12 hours. 
b ''1'' multiplier: Greater than 12 hours. 

All the residences listed in Table 1 have flood warning response times of less than 1 hour, and in fact are 
less than 35 minutes. The personal safety hazard is extremely high for flood warning response times of 
less than 35 minutes. This is one of the prime reasons why an alternative project acquisition program is 
recommended for these properties. The hazard ranking values listed in columns 14 are the product of 
the factors in columns 10 through 13. The higher the value in column 14, the higher the relative hazard 
for the parcel. The acquisition priorities are assigned by sorting the parcels from highest relative hazard 
to lowest using column 14. 

Data to support a recommended prioritization for acquisition or on-site relocation is contained in 
Appendices B through F. Appendix B contains lists of property ownership information for the study 
area. Refer to Exhibit 1 for a depiction of the parcel boundaries for Phases 1 and 2. The parcel TAG @ numbers listed in Appendices I3 through i are shown on Exhibit 1 Appendix C contains a list of the 
areas of FEMA 100-yearfloodplain andfloodway, the Erosion Control Zone, and all three erosion 
hazard zones for each parcel. Parcels located entirely within the FEMA 100-yearfloodway, the Erosion 
Control Zone, or both are identified in that appendix. Appendix D contains a list of all structures located 
within the FEMA 100-yearfloodplain and floodway, and the three erosion hazard zones. The estimated 
100-year water surface elevation and the finished floor elevation at the structure are also listed for the 
structures in the FEMA 100-yearfloodway and the Severe Erosion Hazard Zone. Appendix E contains a 
list of the estimated flow rates, and the associated recurrence intervals of those flow rates, 
corresponding to the finished floor elevations of existing residences or the ground elevations under 
mobile homes. This information is compiled for existing structures on the parcels that have residences 
located within the FEMA 100-yearfloodway or the Severe Erosion Hazard Zone as of March 2001. 
Also listed is the overbank velocity and flow depth at the structure. This information was used to 
estimate the personal hazard factor discussed above. Appendix F contains ranking matrices for 
residences in the FEMA 100-yearfloodway and the Severe Erosion Hazard Zone. One matrix is based 
on probability of flooding, and one is based on flow depth. These matrices were used the development 
of the acquisition prioritization procedure. 
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Figure 3: Location of Parcels Recommended for Inclusion in the Acquisition Program 
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Table 3: Prioritization for Acquisition of Residences 

Attachment 11 .doc 

Tag ID 
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(1 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (1 2) (1 3) (14) 

647 202-21-032A 14 4.7 1976 House Y 5 27.5 
639 202-21-031Q 15 2.7 1960 House Y Y 3 r 5 0.0 
148 203-32-006 16 10.2 nla Mobile N Y 3 < I  .O% 0 5 0.0 

"1" for outside Severe and Lateral Miaration EHZ's. "2" for within Lateral Miaration EHZ. and "3" for within Severe EHZ. 
Represents the percent chance of flood water entering a house, or flowing under a mobile, in any given year. 
Represents flow depth times velocity squared at the residence during the 100-year flood. 

4 ~ ~ ~ ~ ~ n t ~  for personal safety related to time between the most intense precipitation and the time for flood peaks to reach the residence. 
11. ~n 12 hours, "2" for > 6 to 12 hours, "3" for 3 to 6 hours, "4" for 1 to 3 hours, "5" for < I  hour. 

5- - - Estimates are based on a field survey of actual finished floor elevations. 
1980 is the year the house was constructed. The year the mobile was set is unknown. 
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11 -5 Recommendations for the Adobe Dam Area Drainage Master Plan 

There are a few areas of concern for Skunk Creek and Sonoran Wash, identified during the WCMP, 
which warrant detailed analysis that is beyond the scope of this study. It is recommended that these 
concerns be added to the scope of work for the upcoming Adobe Dam Area Drainage Master Plan. The 
areas of concern are identified below, and discussed in the following sections. 

b New River Road Bridge Area. 
b Skunk Creek between the WCM? north study limits and the Tont'o National Forest Boundary. 
b CAP Canal and 1-1 7 Flow Breakout. 
b Watershed issues. 

1 1-5.1 New River Road Bridge Area 

A unique problem was identified while conducting the Phase 2 hydraulic, sediment transport, and scour 
analyses on Skunk Creek in the vicinity of the New River Road Bridge. This bridge, which is located in 
the middle of the New River Road Reach, at the upstream end of the Phase 2 study area, is a 367-foot, 5- 
span, continuous concrete slab, built in 1995. The bridge was built on an extreme skew to the Skunk 
Creek channel (60 degrees) in an area where the 100-year floodplain is shallow and very wide 
(approximately 1700 feet). Presumably to reduce cost, yet provide sufficient conveyance area to pass 
the 100-year discharge under the bridge, the Skunk Creek channel was abruptly widened fiom 
approximately 30 feet to 180 feet in the immediate vicinity of the bridge, with no transition back to the 
natural channel geometry downstream. This dramatically reduced the sediment transport capacity of the 
channel at this location, especially for the more fiequent storm events, and has resulted in significant 
sediment deposition at the bridge since its construction. The deposition is so significant that the entire 
excavated area in-fills with sediment to the level of the original overbank, reducing the conveyance area 
to the point where the bridge effectively acts like a dam under high flow rates, forcing more flow out of 
the channel than would occur naturally. Constant maintenance to remove the deposited sediment is and 
will continue to be required to minimize the aggravated flooding problems at the site. Two photographs 
of the New River Road Bridge illustrate this problem. The photograph labeled Figure 4 was taken 
during maintenance operations in July 2001 to remove sediment deposition that has occurred in the 
right-of-way since the last maintenance operation. The second photograph labeled Figure 5 depicts how 
low the bridge is in relation to the downstream overbank area. This downstream constriction creates a 
backwater condition that limits the hydraulic capacity of the bridge and contributes to the sediment 
deposition problem. 
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Figure 4: New River Road Bridge 

Figure 5: West Side of New River Road Bridge 

A cursory investigation into potential solutions to this problem was conducted during the WCMP. 
Among them is the construction of levees to contain the 100-year discharge and force it through the 
bridge, along with various combinations of channel improvements at and downstream of the bridge. 
Because of natural outcrops of caliche and bedrock downstream of the bridge, acting as grade control it 
was concluded that the channel would continue to aggrade at the bridge site during fiequent storm 
events even with the levees. The possibility of removing the natural grade control and increasing the 
channel slope to increase sediment transport capacity through and downstream of the bridge site was 
also briefly investigated. However, it was concluded that approximately 2000 feet of expensive "hard" 
excavation would be required to achieve this. 

Another situation is identified upstream of the New River Road Bridge. The FEMA hydraulic model is 
built with the assumption that the majority of the flow is contained in the main channel and is conveyed 
to the bridge. It was acknowledged by FEMA that a breakout occurs along both main channel banks 
upstream of the bridge, and that adjacent areas are flooded. However, the adjacent areas are mapped as 
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@ areas subject to flooding depths of only about 1 foot. Cursory investigation reveals that actual breakout 
flow rates may be significant, and the adjacent areas may be subject to more fi-equent flooding. A split 
flow analysis for both the east and west main channel banks was done using HEC-RAS. The breakout 
peak flow rate during the 100-year flood over the east bank is approximately 200 cfs. The breakout 
peak flow rate during the 100-year flood over the west bank is estimated to range fkom 4,000 cfs to 
4,500 cfs, over one-half of the total peak flow rate of 7,800 cfs. The west bank breakout begins at 
approximately a 10-year frequency. The breakout over the west bank overtops New River Road north of 
the bridge at the location shown in Figure 6. 

Further investigation to identify possible solutions to these problems is beyond the scope of the WCMP. 
However, because of the complexity of the problems, the poorly defined hydraulics at the site, and the 
potential cost of not taking action (flood damage and maintenance), it is highly recommended that an 
independent study be undertaken to identify feasible actions and develop a recommended solution for 
implementation. A possible side benefit of a solution may be a reduction in the erosion hazard area in 
the vicinity of the bridge, especially in the west overbank area. An in-depth study to identify possible 
solutions to the problem should include the following tasks: 

Prepare new topographic mapping of the area at a scale of 1 inch=100 feet, a contour interval of 1 
foot, and a DTM grid spacing of 25 feet. Include ortho-rectified color aerial photographs of the 
study area. 
Develop and evaluate a minimum of three alternative solutions to the problem, including removal 
and replacement of the bridge, and defining a method to prevent the breakout of flow over the east 
and west banks upstream of the New River Road Bridge. 
Conduct a detailed two-dimensional flow hydraulic analysis on the New River Road Reach over the 
full range of discharges (Q2, Q10, Qz5 and Qloo) for existing conditions, pre-bridge conditions, and 
for each alternative solution considered. 
Investigate the need for mapping a 100-year floodway for the breakout flow over the west bank 
upstream of the New River Road Bridge. Include definition of a floodway for the Skunk Creek 
tributary fkom sub-basin S-7 that combines with the breakout flow. 
Prepare a personal safety hazard assessment for the existing residences in the flow breakout area, if 
any are identified, similar to that done for the residences in the floodway as a part of the WCMP. 
Consider recommendation for an alternative project acquisition program. 
Conduct a detailed sediment transport analysis of the New River Road Reach over the full range of 
discharges for existing conditions, pre-bridge conditions, and for each alternative solution 
considered. 
Conduct an equilibrium slope and armoring analysis over the full range of discharges for existing 
conditions, pre-bridge conditions, and for each alternative solution considered. 
Conduct a subsurface investigation to identify the location of bedrock, caliche and other potential 
geologic control features through the reach. 
Perform sediment gradation testing of surface and subsurface sediments every 500 feet through the 
reach. 
Evaluate the impact of each alternative on local scour at the bridge and the capacity of the bridge 
foundations over the full range of discharges considered. 
Evaluate the impact of each alternative on the limits of the erosion hazard zones, as identified and 
established by this master plan study. 
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b Provide sufficient plan drawings and conceptual details to describe the alternatives being evaluated. 
b Provide a final summary report with cost estimates for the alternatives and recommend an alternative 

for Wher  development and implementation. 

Figure 6: Skunk Creek Flow Breakout Area at New River Road Bridge 

I 1-5.2 Skunk Creek between the north study limits and the Tonto National Forest Boundary 

The WCMP north study limit ends at a point 2,200 feet upstream of the New River Road Bridge over 
Skunk Creek. The WCMP study was not extended north to the Tonto National Forest boundary because 
detailed topographic mapping is not available for the entire area of that reach of Skunk Creek. During 
the course of the WCMP study, it was noted that there is a high potential for existing residences to be 
located within the 100-year floodway of Skunk Creek and its tributaries upstream of the WCMP study 
area. The upstream reach is also subject to erosion hazards similar to the lower reaches. It is 
recommended that the WCMP be extended north to the Tonto National Forest boundary for the purpose 
of defining erosion hazard areas, verifying the presence of existing residences in high-hazard locations, 
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@ and supplying information to those residents. This work could be done under the Adobe Dam Area 
Drainage Master Plan. The recommended work tasks to be performed, at a minimum, include: 

Topographic Mapping. Prepare new topographic mapping as required to supplement the existing 
mapping available fYom the District. Mapping and surveying are to be according to the District's 
latest guidelines and have a minimum contour interval of 2-feet. 
Existing Condition Floodplain Delineation. Delineate the existing condition 100-year floodplain and 
floodway for Skunk Creek between the north WCMP study limits and the Tonto National Forest 
boundary. Coordinate the new floodplain and floodway limits with the results of the To~oaaphic 
Mapping, and Floodplain Delineation Study for Tributaries to Skunk Creek. 
Finished Floor Elevations. Survey the finished floor and adjacent ground elevations of all existing 
residences within the 100-year floodplain. 
Erosion Hazard Zones. Delineate the severe and lateral migration erosion hazard zone for the study 
area using a methodology similar to that used for the WCMP. 
Hazard Assessment. Prepare a hazard assessment rating for each residence located within the 100- 
year floodway and the Severe Erosion Hazard Zone using a methodology similar to that used for the 
WCMP. 
Low-Impact Structural Management Plan. Define a non-encroachment area based on the Lateral 
Migration Erosion Hazard Zone, in conformance with the approach used for the WCMP. 
Public Involvement. Conduct a public notification and input process regarding the results of the 
floodplain/floodway delineation, the erosion hazard zones and the Low-Impact Structural 
Management Plan. Conduct individual meetings with property owners of residences in high-hazard 
areas for the purpose of informing them of the hazards. 
Implementation. Define an implementation strategy for regulating the Low-Impact Structural 
Management Plan non-encroachment area in a manner that is compatible with the WCMP 
implementation plan. 

1 1-5.3 CAP Canal and 1-17 Flow Breakout 

An important public safety hazard was identified where Skunk Creek and Sonoran Wash cross the CAP 
Canal at the south study limit of the WCMP adjacent to 1-17. During the development of the hydraulic 
modeling for the WCMP, the area immediately upstream of the CAP Canal where Skunk Creek and 
Sonoran Wash commingle could not be accurately modeled using a one-dimensional flow model such as 
HEC-RAS. It was found that a breakout occurs at that location because of the flow constriction caused 
by limited hydraulic capacity of the Skunk Creek and Sonoran Wash overchutes at the CAP Canal. This 
breakout results in stormwater being diverted west over 1-17, and the CAP Canal overchutes being 
overwhelmed by discharges from floods more frequent than the 26-year event. Refer to Figure 7. Since 
this breakout has the potential to flood existing residences that were previously thought safe, as well as 
residences currently under construction, and to cause failure of the CAP Canal embankment, a detailed 
hydraulic analysis of the breakout became necessary to accurately define the problem. A two- 
dimensional flow model of this area was developed for the purpose of estimating the extent, frequency 
and magnitude of breakout flows and the CAP Canal overtopping flows. The FLO-2D computer model 
was used. In summary, flow begins to breakout over 1-17 at an estimated 26-year flood frequency 
(12,500 cfs in Skunk Creek). The estimated peak discharge over 1-17 during the 100-year storm is 6,400 
cfs, with a total breakout volume of approximately 76,800 acre-$eel. The estimated average flow depth 
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over I- 17 during the 1 00-year event is 2.5 feet. Refer to Attachment 7 of the Technical Summary Report 
for complete details of the two-dimensional hydraulic model results. 

The possible consequences of the breakouts in this area include: 

b Flooding of new developments west of 1-17 previously thought to be safe from Skunk Creek. 
b Isolation of areas flooded by Skunk Creek in the New River area from vehicular emergency response 

units that must access the area using 1-17. 
b Possible flooding of new developments east of Skunk Creek and south of the CAP Canal. 
b Damage to, or failure of, the CAP Canal embankments. 

It is recommended that this problem area be studied in more detail, that the areas of possible flood 
inundation west of 1-17 be mapped, that alternative methods of solving the breakout problem be defined 
and analyzed, and that a solution be recommended. The following is the recommended scope of work 
for key tasks associated with the proposed project: 

b Data Collection. Collect and review pertinent data from the District and other outside sources. Data 
to be collected shall include previous flood hazard reports and hydrology for the study area; existing 
topographic mapping; historical flooding information; as-built plans for existing structures; FEMA 
Flood Hazard Boundary Maps and any Letters of Map Amendment andlor Revisions. 

b Topographic Mapping. Prepare new topographic mapping as shown on Figure 8 to supplement the 

0 
existing mapping available fiom the District. Mapping and surveying are to be accomplished 
according to the District's latest guidelines. 

b Existing Condition Modeling. Delineate the 100-year floodplain west of I- 17 resulting fiom the 
Skunk Creek breakout using two-dimensional hydraulic modeling methods and interface the results 
with the two-dimensional model prepared as a part of the WCMP in Attachment 7. 

b Prepare, analyze and evaluate alternative solutions to include: 
1. Widen the CAP Overchutes. Widen the CAP overchutes on Skunk Creek and Sonoran Wash 

to safely convey the respective 100-year floods. Establish the minimum width required. 
2. Extend the existing Levee System. Extend the existing levee system along Skunk Creek and 

Sonoran Wash to contain the 100-year, 24-hour peak discharge. Establish the location and 
geometry of the additional levees. 

3. Combination of 1 and 2. Determine the optimum combination of overchute widths and levee 
heights needed to safely contain and pass the 100-year peak discharge. 

b Predevelopment Condition Model. Investigate historical data and establish a predevelopment 
condition model to show the conditions of Skunk Creek prior to development within the study area, 
including construction of the CAP Canal. 
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Figure 7.doc 

t 100-year Peak Discnarge through CAP Canal Overchute I 
100-year Breakout Peak Discharge 

+ 100-year Breakout Location Flow Rate Not Determined 

Possible Breakout Location 

Figure 7: Skunk Creek Flow Breakout Area at 1-17 and CAP Canal 
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Figure 8: Recommended Area of New Mapping at 1-17 and CAP Canal 
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1 1-5.4 Watershed Management 

The ADMP should address the following watershed management issues: 

b Identify the watercourses to be preserved. Define watercourses where channelization orfloodplain 
encroachment may be necessary, and verify that resulting travel times through the watershed still 
match existing natural conditions as closely as possible. 

b Refine existing watershed management guidelines so that sediment loads in the natural watercourse 
system do not increase or decrease significantly as a result of development or other human 
disturbances. Where significant changes may result, identify appropriate mitigation measures for 
implementation by developers to maintain long-term watercourse stability. 

b Refine existing management methods to maintain peak discharges for the 2-, 10- and 100-year 
storms at or below thefuture watershed condition levels estimated in the WCMP. 

b Refine methods to maintain the release of future condition runoff volumes to the watercourses fiom 
the 2-, 10- and 100-year storms as close as possible to the WCMP estimated existing watershed 
condition runoff volumes. Coordinate this with the previous item. This approach is necessary to 
meet the goal of minimizing changes to sediment yield, and to support natural riparian vegetation 
along the watercourses. 

b Strongly support implementation of the North Black Canvon Corridor Plan and the MAG 1995 
~ e n e i a l    aid Use Plan for the watershed. 

11 -6 Recommendation for a Monitoring and Maintenance Program 

At the present time the WCMP remains only a plan, and there is no way to predict when or if any of the 
structural elements discussed in this report may be implemented. Until there are changes to the natural 
watercourse the District may choose to adopt none or only a few of the monitoring and maintenance 
plan elements presented in Attachment 10 of the WCMP. After, or if, a management plan for the study 
watercourses is adopted by the Flood Control District Board of Directors, a monitoring and maintenance 
plan specific to the adopted watercourse management plan is recommended. Such a plan, built around 
the draft plan described in Attachment 10, could be implemented over a five to ten year period as 
development progresses in the study area, and District budget allows. Finally, it is recommended that 
new information and discoveries that become available during the implementation period be used to 
update the monitoring and maintenance plan components, as appropriate. 
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1 1 -7 Glossary 

100-year Storm. A storm with a 100-year recurrence interval. The 100-year storm for the study area 
results fiom 5.0-inches of precipitation within a 24-hour period. The 2-year and 10-year storms result 
from a 24-hour precipitation of 2.3-inches and 3.4-inches, respectively. 

Acre-feet. An acre-foot of sediment is an acre of land covered by sediment 1 foot deep. 

Channel. For the purpose of this study, a channel is defined as the portion of a cross section of a 
watercourse that carries stormwater. A channel is characterized by its bed and banks. The channel bed 
is made up of sand, gravel andlor cobbles. The channel banks may be heavily vegetated or have 
exposed soils. A watercourse cross section can have multiple channels. These channels may vary in 
elevation in relation to each other. 

Cumulative Impacts. For the purpose of t h s  study, cumulative impacts are a decrease in public safety, or 
an increase in cost to the public, within, upstream or downstream of the WCMP study area, resulting 
fiom implementation of a proposed management alternative. The key indicator for determining the 
existence of cumulative impacts is an increase in peak discharge resulting fi-om floodplain 
encroachment. A change in peak discharge, increasing in the downstream direction as a result of 
floodplain encroachment, typically results in increases in flow depth and velocity, and adversely affects 
the sedimentation and erosion characteristics of the watercourse. These effects can jeopardize existing 
structural flood control improvements or result in increased damage to property. Cumulative impacts @ have the effect of increasing the cost of floodplain management to the public. 

Erosion. For the purpose of this study, erosion is defined as the natural process of flowing water 
removing soil, sand, gravel, or cobbles within a watercourse. Erosion has the effect of changing the 
watercourse geometry and increasing conveyance capacity. Erosion occurs naturally along all 
watercourses, but can be accelerated by human activities such as removal of bank vegetation, sand and 
gravel mining, or urbanization. 

Erosion Control Zone. A land area adjoining a body of water or adjacent to or located partially or 
wholly within a delineated floodplain which due to the soil instability, is likely to suffer flood-related 
erosion damage. The Severe and Lateral Migration Erosion Hazard Zones comprise the Erosion Control 
Zone for the WCMP. 

FEMA 100-year Floodplain. The FEMA 100-year floodplain is defined by FEMA as an area that is 
flooded by a 100-year recurrence interval storm. The area so defined is based on existing watershed and 
watercourse conditions at the time of the study. It does not include the effects, over time, of erosion 
and sedimentation in the watercourse. 

FEMA 100-year Floodway. The FEMA 100-year floodway is defined by FEMA as an area that is 
reserved for conveyance of floodwaters, in which buildings or other obstructions are not allowed. The 
FEMA 100-year floodway limits are established by determining the amount of fill that can be placed in 

0 the 100-year floodplain without increasing the 100-year depth of flow by more than 1-foot. 
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Floodplain Encroachmenf. Floodplain encroachment, as defmed by FEMA, means that development, 
including residential or commercial improvements, could be constructed within the FEMA 100-year 
floodway fringe. This could be accomplished using fill to raise building floor elevations above the 
FEMA 100-year floodplain elevation, or constructing levees to isolate the FEMA 100-year floodway 
fiinge from the FEMA 100-year floodway. 

Hydraulics. For the purposes of this project, hydraulics is defined as the study of the ability of the 
watercourse to carry storm water. The hydraulic models are used to estimate the depth, width, velocity, 
energy, and travel time of flow through the study area. 

Hydrology: For the purposes of this project, hydrology is defined as the study of surface water runoff 
from the contributing watersheds. The hydrology models are used to estimate watershed runoff volumes 
and peak flow rates in relation to time during storm events, for both existing and future conditions. 

Main Channel. The main channel is defined as a channel that is continuous throughout the watercourse 
and carries the most flow. 

Non-Encroachment Area. For the purpose of this study, a non-encroachment area is the area within a 
watercourse management alternative where floodplain encroachment is not allowed. The uses permitted 
within the non-encroachment area are: 

b Drainage and stormwater conveyance, in an undisturbed desert state. 

@ b Open-space, unimproved (undisturbed desert with native landscape enhancements/restoration 
permitted). 

b Open-space, improved (limited to passive and active recreational activities including hikinglriding 
trails and similar activities within a desert landscape). 

b Homes or other structures may be constructed within this area, outside the FEMA 100-year 
Floodway, provided the structure and its foundation is designed to withstand the forces which may 
be imposed upon it by floodwaters, erosion, sedimentation and channel migration, to the satisfaction 
of the District. It must also be proven that the structure or structures will not result in cumulative 
impacts, or negatively impact adjacent properties. The design must be prepared and sealed by a 
professional civil or structural engineer licensed to practice within the State of Arizona. 

Reach. For the purpose of this study, a reach is defined as a length of watercourse in which watercourse 
characteristics are similar. Reaches can be defined based on hydrologic, hydraulic or geomorphologic 
similarities, or on similarities in biologic, visual, or landscape characteristics. 

Recurrence Interval. A recurrence interval storm or flood is defined as a storm or flood that has a 
specific probability of occurring within any given year. For example, the 100-year recurrence interval 
storm or flood has a 1 % probability of being equaled or exceeded in any given year. The other two 
recurrence interval storms or floods considered in this study are the 2-year (50 % probability) and 
10-year (1 0 % probability). 

Scour. For the purpose of this study, scour is defined as a lowering of the channel bed by erosion. 
Scour occurs at natural or man-made obstructions to flow, or at channel banks. Examples of natural 
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obstructions are trees in the channel, or constrictions in the channel. Man-made obstructions include 
bridge piers and grade-control structures. 

Watercourse. For the purpose of this study, a watercourse is defined as the entire length of a wash to be 
studied, including the width necessary for the watercourse to function naturally. This includes the 
watercourse channels, over-bank floodplains, and the area the watercourse has occupied in recent 
geologic time (<10,000 years). 
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SECTION 1 : INTRODUCTION 

1.1 Purpose 

One component of the implementation strategy for the Skunk Creek Watercourse Master 

Plan (WCMP), a project authorized by the Flood Control District of Maricopa County 

(District or FCDMC) FCD 99-23, is the establishment of a flood warning system for Skunk 

Creek. The purpose of this system is early detection of flooding events that could damage 

the existing residences within the FEMA 100-year floodway and Severe Erosion Hazard 

Zone. This information could be used to warn residents of impending floods and trigger 

evacuation notices. 

This flood warning plan and syskm would be considered only an interim measure because 

it is to be phased-out by a buy-out1 relocation program. Any proposed buy-out program will 

be voluntary. If buy-out offers are made, it is anticipated that the flood warning system for 

individual residences would be terminated after those accepting the offer are moved out. 

1.2 Project Location 

The Skunk Creek study area is located in northern Maricopa County, Arizona. Residences 

included in the FRP warning area are located in unincorporated areas, but portions of the 

downstream study area are within the City of Phoenix corporate boundary. See Figure 1-1 

for a location map and Figure 1-2 for a vicinity map. 

1.3 Flood Response Plan Components 

This document contains the Flood Response Plan (FRP) and supporting technical 

documentation. Hydrologic and hydraulic models are provided on CD-ROM. Two exhibit 

maps are also provided on the CD as AutoCAD files. These include a watershed map that 

shows the HEC-1 subbasins and concentration points, and a hydraulic work map with 

HECRAS cross-section locations. 
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The FRP is intended to stand on its own and to be added as an Appendix to the District's 

Flood Emergency Response Manual. The Flood Response Plan is comprised of three 

primary components, including a Technical Memorandum, FRP Field Book, and FRP 

Menus. 

Technical Memorandum 

This document is the Technical Memorandum and is intended for use by District Flood 

Warning Branch and Meteorological Services Program (MSP) personnel to support 

decisions regarding dissemination of flood alert messages and implementation of the flood 

response action plans during flood events in the Skunk Creek watershed. 

Sections 2 through 5 include summaries of the hydrologic and hydraulic modeling and 

results as they relate to the estimation of flood vulnerability of structures and roadway 

crossings, the determination of flood detection criteria for establishing minimum rainfall 

and streamflow threshold alarms for sensors in the watershed, and the estimation of 

hydrologic lead times for the watercourse. The hydrology and hydraulics analyses used for 

this study were developed as part of the WCMP. Refer to Skunk Creek Watercourse Master 

Plan, Attachment 3: Hvdrolow Report, and Attachment 4: Hydraulics and Sediment Report, 

for complete supporting documentation. 

Section 6 of this Technical Memorandum provides information regarding the development 

of the FRP including the estimation of effective lead times, the selection of the information 

dissemination option for the Skunk Creek FRP, the flood warning message suite, the 

emergency response and post-flood action plans for the participating agencies and the 

residents included in the warning area, and recommendations regarding training, exercises, 

and FRP updates. Portions of the FRP data and information provided in Section 6 of the 

Technical Memorandum are also presented in the FRP Field Book. 

Skunk Creek Flood Response Plan 4 



Flood Response Plan Field Book 

The FRP Field Book is provided under separate cover. The material contained herein in 

Section 6, in part, comprises the information presented in the Field Book. The Field Book 

contains a description of the components of the flood warning system, flood detection 

criteria, warning message sequence and content, communication flowchart, effective lead 

times, agency action plans, resident FRP menus, contact information, and other pertinent 

emergency information. In addition, digital files for the FRP field book are provided to the 

District to facilitate future updates to the plan. 

The FRP Field Book is intended for use by the District and emergency response agencies to 

coordinate flood response roles and activities. The FRP Field Book will be distributed to 

the FCDMC, National Weather Service (NWS) Phoenix Office, Maricopa County 

Department of Emergency Management (MCDEM), Maricopa County Department of 

Transportation (MCDOT), Maricopa County Sheriffs Office (MCSO), Daisy Mountain 

Fire Department (DMFD), and the Rural Metro Fire Department.(RMFD). 

Flood Response Plan Menus 

The FRP menus include identified potential trouble areas in the flood vulnerable zones, the 

flood warning messages which trigger each level of emergency response activities, and 

stepped action plans listing emergency actions required by the affected residents in the 

warning area. The menus also include aerial photographs showing evacuation routes and 

destination sites. The menus are intended for use by the individual residents in the Skunk 

Creek warning area within the floodway and Severe Erosion Hazard Zone. 
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SECTION 2: FLOOD VULNERABILITY 

2.1 Types of Hazards 

Two types of flooding hazards are present in the project area. First, a number of homes, 

both site-built and mobile, are located in the FEMA 100-year floodway andlor the Severe 

Erosion Hazard Zone and are at risk for inundation during flood events. The District 

intends for the warning area for the Skunk Creek FRP to include occupied structures in the 

floodway and/or the Severe Erosion Hazard Zone. Second, Skunk Creek, Cline Creek, and 

Rodger Creek all cross at least one roadway where overtopping may be hazardous. Skunk 

Creek crosses many roadways at-grade which are inundated frequently. Both types of 

hazards were analyzed for the FFW. 

* 2.2 Identification of At-Risk Structures 

Initially, structures in the floodway were identified from aerial photographs of the project 

area taken in July 1999. Using information provided by the Maricopa County Assessor's 

Office, owners of those parcels were contacted by phone or mail in order to obtain 

permission to conduct a field survey of their property. The surveyors obtained the finished 

floor elevation of each residence and the elevation of the ground adjacent to each residence. 

In addition, field inspection revealed that some of the structures identified in the photos 

were uninhabited barns, sheds, or other outbuildings. The study focused on occupied 

structures (houses and mobile homes), although finished floor elevations of some 

outbuildings were also obtained. This information was used to determine the depth of 

flooding during the 100-year flood and the threshold flow required to just reach the finished 

floor elevation. 

After the initial evaluation of floodway structures, the study was expanded to include all 

a homes within the Severe Erosion Hazard Zone. These homes were initially identified from 
-. 
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the aerial photographs. A field reconnaissance study verified that the structures were, 

indeed, occupied residences. Homes within the Severe Erosion Hazard Zone, but outside of 

the floodway, were not surveyed for finished floor elevations. Instead, the WCMP 

topographic mapping was used to estimate the elevation of the adjacent ground. For 

flooding analysis, the estimated ground elevation plus one foot was assumed for the finished 

floor elevation of these homes. 

2.3 Flood Hazard Groups 

The at-risk structures were divided into four groups, based on geographical location along 

the creek. The creation of groups was necessary to customize the flood response action plan 

menus for the residents of each area. See Figure 2-1 for a map of the group locations. 

Appendix A contains a listing of homeowners included in the flood warning system. The 

purpose of creating groups was two-fold. First, because the travel time of peak flow from 

the rain gages to each group varies, the lead time available to warn residents of flood danger 

also varies. Clearly, the farther downstream from the gage a structure is located, the more 

lead time is available. Second, due to overtopping of New River Road and associated 

secondary roads, not all residents in the project area will be able to go to the same 

evacuation site. Residents living between the New River Road bridge at Skunk Creek and 

Rodger Creek will not be able to leave the area due to roadway overtopping. 
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Figure 2-1 Map  Of Flood Hazard Group Locations 



2.4 Roadway Overtopping 

Table 2-1 summarizes the roadway crossings that have been analyzed for this study. The 

relationship between flow, depth, and velocity at each crossing was determined using 

HECRAS or HEC-2 hydraulic models, except for the bridge over Cline Creek. As-built 

drawings were obtained for this bridge that show that it passes the 100-year event without 

overtopping. Thus, the Cline Creek bridge was assumed to provide 100-year capacity for 

the purposes of this FRP. The Rodger Creek crossing was analyzed using the effective 

Flood Insurance Study (FIS) HEC-2 model. The Skunk Creek crossings were modeled 

using a modified version of the effective FIS HECRAS model. A more detailed discussion 

of the hydraulic modeling of roadway overtopping is contained in Section 5.4, Hydraulic 

Analysis. 

TABLE 2-1: ROADWAY CROSSING SUMMARY 

* 
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The criteria for determining when a flooded roadway becomes too hazardous to cross was 

adopted from the USBR (1988). Figure 4 in that report is a graph that shows the flood 

danger level for passenger vehicles as it relates to flow depth and velocity. See Appendix B 

for Figure 4 and additional excerpts from the report (USBR, 1988). The flood danger levels 

are shown on the graph as High Danger, Low Danger, and an intermediate Judgment Zone, 

in which the danger level is based upon engineering judgment. For the FRP, the lower 

boundary of the Judgment Zone was used to define the point at which a flooded roadway 

becomes too hazardous to cross. 

0 
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@ SECTION 3: FLOOD DETECTION 

3.1 Existing Flood Detection System 

The primary use of the existing rain and stream gages in the Skunk Creek watershed has 

been to provide data for the safe operation of Adobe Dam, located downstream, and to 

provide advisory information in support of road closure decisions during flood events. 

Additionally, the data are incorporated into the rainfall and streamflow databases 

maintained by the District. The existing flood detection system used in Maricopa County 

includes the following major features: 

ALERT System and MSP - The District operates and maintains the ALERT (Automated 

Local Evaluation in Real Time) system comprising, in part, the flood detection network 

(FDN) for Maricopa County. The FDN contributes to the early detection of flooding by 

measuring rainfall and streamflow using gage sensors at critical locations in the basins. 

Rainfall depth and rate alarms andlor streamflow stage and discharge thresholds are 

preset to notify District personnel when a flood threat is detected. These data are used 

by the District Meteorological Services Program (MSP) to forecast and monitor 

significant rainfall events, and to issue weather information and flood warning messages 

to agencies participating in the program via broadcast fax. 

The District's current ALERT system gages in the Skunk Creek watershed include: 

o ALERT 1 mrn Tipping Bucket Rain Gages 

Upper Skunk Creek (#5580) - installed 08/01/81 

Skunk Creek at I- 17 (#5565) - installed 1 1/08/89 

o Real-time Streamflow Gages 

Skunk Creek near New River (#5583) - installed 06/21/95 

Skunk Creek at 1-17 (#5568) - jointly operated with the USGS, installed by 

USGS 10/01/67, by FCDMC 10/26/89 * 
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Weather Station Network - The District utilizes data from a weather station network 

comprised of 23 stations distributed throughout Maricopa County and vicinity. Those 

weather data are used to assess the rainfall potential of the air mass covering the County 

and contributing basins. These weather station data are used in conjunction with other 

information by the NWS in the issuance of flash flood watches and flash flood 

warnings. The District also uses this data to issue flood alert messages as part of its 

Meteorological Services Program (MSP). 

Radar - The NWS WSR-88D Doppler radar located at Williams Gateway Airport 

provides a valuable short-term prediction and detection tool to track thunderstorm 

systems and other rain-producing cloud systems, measure their intensity, and estimate 

storm potential. The information obtained from the WSR-88D radar is useful in 

identifjlng basins with immediate flash flood threat and in issuing flash flood warnings. 

Internet Weather and Water Data Sites - In combination with the preceding sensor 

networks and radar, other weather and real-time water data are available via the Internet. 

In effect, the availability of these data expands the temporal and spatial extent of the 

FDN for use by the FCDMC and the MSP in detecting and monitoring rainfall- 

producing storms. An exhaustive listing of weather sites available on the Internet is not 

provided here; however, the following list contains the addresses of key web sites: 

- http://www.fcd.maricopa.nov/alert/alert.htm FCDMC real-time ALERT data 

- http://www.nws.noaa.nov/data.html NWS information about current weather 

conditions, forecasts, and flash flood watches1 warnings 

- http://water.usgs.gov/data.htrnl Streamflow data from USGS gages 

- http://www.afws.ord The web site of the Arizona Flood Warning System, owned 

by the Anzona Department of Water Resources (ADWR) and operated by the Salt 

River Project (SRP), provides 24 hour hydrological and meteorological information 

a and links to other weather- and water-related sites. 
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3.2 Proposed FDN Enhancements 

The effectiveness of the FRP in providing inundation/evacuation warnings to residents 

within the Skunk Creek floodplain depends upon the ability to monitor conditions upstream 

in the watershed. Currently, there is one stream gage on Upper Skunk Creek near Fig 

Springs Road and one rain gage located near Cline Creek. Additional gaging stations are 

proposed as follows: add a rain sensor to the Upper Skunk Creek stream gage, one rain 

gage and one stream gage co-located on lower Cline Creek and one rain gage in each of the 

upper watersheds of Skunk and Cline Creeks. See Figure 3-1 for a map of the proposed 

gage locations. A co-located rain and stream gage was proposed for Rodger Creek, but was 

subsequently eliminated fiom the plan because the property owners declined to allow the 

District to install the gage on their property. 

The gage locations were chosen to provide additional lead time to implement flood response 

action plans. Once installed, the proposed stations will be added to the existing ALERT 

system. Calculation of the lead time available for dissemination of flood warning 

information to agencies and residents was based upon the assumption that the gages are 

installed as planned. 

Additional recommended enhancements to the FDN include the following: 

It is recommended that a real-time hydrologic model be developed for the Upper 

Skunk Creek basin. Such a model would facilitate estimation of streamflow at key 

locations along the watercourse using rainfall data inputs obtained in real-time from 

the ALERT sensors in the basin. 

The effective lead times available for emergency response were computed for the 

Upper Skunk Creek flood hazard groups (Section 6.2). Those lead times are - - - - 
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minimal, and in some cases negative, implying the need for strong predictive 

capabilities for flooding in the basin. Incorporation of radar-based rainfall forecasts, 

currently available from private vendors, would augment the existing FDN 

predictive capabilities and lengthen the effective lead time available for emergency 

response. It is recommended that these forecast products be obtained. 

The FDN for the Skunk Creek watershed could also be supplemented by reports of 

storms, rainfall, and flooding by citizens and the emergency response community in 

the area. These observations can be valuable in the verification of sensor data 

and/or in "spotting" potentially hazardous situations missed by the detection 

network. No formal "spotter7' network exists in the Skunk Creek basin, however, 

the development of one is encouraged. 

Skunk Creek Flood Response Plan 14 



Figure 3- 1 Proposed FDN Gage Locations 



3.3 Flood Detection Criteria 

Flood detection criteria were developed based upon the results of the hydrologic and 

hydraulic analyses and the assumption that the additional gages are installed as proposed in 

Section 3.2. The detection criteria are based upon the rainfall intensities required to 

produce the critical threshold stages or discharges that inundate at-grade crossings at 

impassable levels andlor reach the finished floor elevations of the floodway structures. 

These criteria are recommended for use by the District and NWS to disseminate flood 

warning messages (Section 6.4) to the residents in the warning area and to appropriate 

emergency response agencies, thereby triggering implementation of the FRP action plans 

(Section 6.5). Table 3-1 summarizes detection criteria including rainfall intensities and 

discharge values for each level of flood alert in the warning message suite. 

TABLE 3-1: FLOOD DETECTION CRITERIA 

Group 
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a SECTION 4: HYDROLOGIC ANALYSIS 

4.1 General 

The base hydrologic data used for the development of the FRP were taken from 

three existing floodplain delineation studies, as follows: 

Skunk Creek Floodplain Delineation Study, June 1997 by Montgomery 

Watson Americas, Inc. (Montgomery Watson) for the Flood Control District 

of Maricopa County, FCD 95-16. This study models the Skunk Creek 

watershed above the Central Arizona Project (CAP) Canal. 

Rodger Creek Floodplain Delineation Study, December 1989 by Michael 

Baker, Jr., Inc. for the Flood Control District of Maricopa County, FCD 89-15. 

Revised by the Flood Control District of Maricopa County in February 1996. 

This study models the watershed of Rodger Creek above its confluence with 

Skunk Creek. 

Cline Creek Floodplain Delineation Study, December 1989 by Michael Baker, 

Jr., Inc. for the Flood Control District of Maricopa County, FCD 89-15. 

Revised by the Flood Control District of Maricopa County in February 1996. 

This study models the watershed for Cline Creek above its confluence with 

Skunk Creek. 

The results of all three of these models were combined and used as the base 

hydrology for the Skunk Creek Watercourse Master Plan. The rainfall-runoff 

models were run using the U.S. Army Corps of Engineers HEC-1 computer 

program, version 4.0.1E, September 1990, as implemented by Dodson and 

Associates. The results of the modeling have been summarized in this report for the 
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convenience of the user. Please refer to Skunk Creek Watercourse Master Plan, 

Attachment 3: Hvdroloav Report for the complete supporting documentation. 

4.2 WCMP Hydrology Results 

Tables 4-1 and 4-2 summarize the results of the WCMP hydrologic modeling. This 

modeling used the 24-hour SCS Type I1 rainfall distribution. HEC-1 results are 

listed for individual subbasins and concentration points. Refer to the Skunk Creek 

Watershed Map (digital file provided on the attached CD-ROM), for the locations of 

subbasins and concentration points. 

Table 4-1 shows peak discharge and time to peak. Table 4-2 shows rainfall volume 

results. These values are for existing conditions in the watershed at the time the FIS 

studies were completed. 

TABLE 4-1: SUMMARY OF SKUNK CREEK PEAK DISCHARGES 
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TABLE 4.1: SUMMARY OF SKUNK CREEK PEAK DISCHARGES, cont'd 
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TABLE 4.1: SUMMARY OF SKUNK CREEK PEAK DISCHARGES, cont'd 
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TABLE 4-2: SUMMARY OF SKUNK CREEK RUNOFF VOLUMES 
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TABLE 4.2: SUMMARY OF SKUNK CREEK RUNOFF VOLUMES, cont'd 

Skunk Creek Flood Response Plan 22 



4.3 Rainfall Distribution 

The hydrologic modeling completed for the WCMP used the 24-hour, SCS Type II 

distribution. For the FRP study, the HEC-1 models were run using various rainfall 

distributions in order to compare the effect each distribution had on basin response 

time, travel time, and the relationship between rainfall depth and the resulting peak 

discharge through the flood hazard areas. 

The following rainfall distributions were used during the FRP hydrologic analysis: 

24-hour SCS Type II distribution 

6-hour Maricopa County distribution (from Drainage Design Manual for 

Maricopa County: Hydrology, 1992) 

Hypothetical distribution 

4 historical rainfall distributions from FCDMC database (Dates: July 7, 1990; 

August 14, 1 990; February 28, 199 1 ; August 3 1, 1 993) 

The effect that using various rainfall distributions had on basin response time and 

the selection of rainfall trigger levels for the ALERT system is discussed in 

subsequent sections. Plots of each distribution are included in Appendix C-1. 

4.4 Basin Response Time 

Basin response time is defined for purposes of the FRP study as the lag time 

between the time of peak rainfall intensity and the time of peak discharge at the 

concentration point(s) nearest to the ALERT gage location(s). The calculated basin 

response time varied according to gage location and the rainfall distribution being 

used. Table 4-3 shows a comparison of the basin response time calculations. 

Appendix C-1 contains plots of each rainfall distribution and the resulting 
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hydrograph at each gage station. Based on these results, a basin response time of 20 

minutes was selected for calculation of the hydrologic lead time for implementation 

of the action plan. 

TABLE 4-3: COMPARISON OF BASIN RESPONSE TIME RESULTS 

I BASIN RESPONSE TIME 

RAINFALL 
DISTRIBUTION 

24-hour SCS Type I1 

6-hour Maricopa County 
-- 

Hypothetical 

Historical 7-7-90 

[min] 

Historical 8-14-90 

Historical 2-28-91 

4.5 Travel Time 

SKUNK 
CREEK 
GAGE 

(CP* S3C) 

20 

25 

3 5 

20 

Historical 8-3 1-93 

Travel time is defined for purposes of the FRP study as the time period between 

CLINE 
CREEK 
GAGE 

(CP CCO-2) 

20 

25 

35 

20 

20 

20 

peak discharge at the ALERT gage site and peak discharge at the downstream flood 

20 

20 

*CP = HEC-1 concentration point 

20 

hazard area. The total hydrologic lead time is the sum of the basin response time 

2 0 

and the subsequent travel time. Travel time to each flood hazard area was 

calculated using the results of hydraulic modeling. 

Average travel time is a HECRAS output variable that is calculated by dividing the 

reach length by the flow velocity. Travel time from the Skunk Creek gage was 

Skunk Creek Flood Response Plan 24 



taken directly fram the hydraulic model output. Travel time from the Cline Creek 

gage to Skunk Creek had to be calculated from the HEC-2 model flow velocities, 

because it is not a HEC-2 output variable. 

Table 4-4 shows the travel times used in calculating the total hydrologic lead time 

for the FRP. The table also shows which watercourses contribute to the total flow 

through each flood hazard area. 

TABLE 4-4: SUMMARY OF TRAVEL TIME CALCULATIONS 

4.6 Threshold Alarm Levels 

FLOOD 
HAZARD 
GROUP 

The threshold rainfall intensities and streamflow discharges that will trigger each 

level of alert in the FRP were selected by the District. These threshold values are 

based upon the results of hydrologic models of the Skunk Creek basin using rainfall 

distributions derived from historical data for two storm events of 2.5- and 5-hour 

duration. Threshold precipitation depth plots are shown in Appendix C-2. The 

resulting flood detection criteria are provided in Table 3-1. 

Skunk creek Flood Response Plan 

FROM 
GAGE 
SITE 

TRAVEL 
TIME 
[min] -- 

23 
-- 

17 

3 7 

22 -- 
57 

44 

Zonillo Drive Skunk 

Cline Creek 

Honda Bow 
Road 

Cline 
--- 

Sku* 

Cline 

Desert Hills 
Drive 

Sku* 

Cline 



4.7 Storm Recurrence Interval Estimation 

In order to estimate the probability of flooding for each structure, storm recurrence 

interval curves were plotted from HEC-1 modeling results. The curves are shown 

in Appendix C-3. Each flood hazard area has a separate curve, plotted from data 

for the nearest concentration point. Peak flows during the 2-year, 10-year, and 

100-year storms were plotted on 2-cycle log normal graph paper (Figure 9-4 in the 

ADOT Highway Drainage Design Manual, Hydrolo~y) and a smooth curve was 

drmn through the points. 

The curves were used to estimate the return interval of the storm that would cause 

flooding to reach the finished floor elevation of each structure (or the ground 

adjacent to mobile homes). The probability of flooding for each structure is 

included in the hydraulic modeling results, shown in Tables 5-1 through 5-4. 
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@ SECTION 5: HYDRAULIC ANALYSIS 

5.1 General 

The base hydraulic data used for this study was developed as part of the WCMP. Refer to 

Skunk Creek Watercourse Master Plan. Attachment 4: Hydraulics and Sediment Report, for 

the complete supporting documentation. The effective FIS model for Skunk Creek is a 

HEC-2 model prepared by Montgomery Watson for the Skunk Creek Floodplain 

Delineation Study, June 1997. This model was converted to HECRAS format and used as 

the base WCMP model. 

The effective FIS models for Cline Creek and Rodger Creek were also used in this study. 

Those HEC-2 models were prepared in December 1989 by Michael Baker, Jr., Inc. and 

revised by the Flood Control District of Maricopa County in February 1996. 

HEC-2 models were run using the U.S. Army Corps of Engineers HEC-2 computer 

program, as implemented by Dodson & Associates, Inc. in their ProHEC2 Plus software, 

Version 4.6.2PD, July 1995. HECRAS models were run using the U.S. Army Corps of 

Engineers HECRAS (River Analysis System) program, Version 3 .O. 1, March 200 1. Refer 

to the FRP work map (digital file provided on the attached CD-ROM), which shows the 

location of cross-sections used in hydraulic modeling. 

5.2 Analysis of Flood Hazards for Floodway Structures 

The base WCMP 100-year storm model was modified to include a cross-section for each 

home in the floodway. This was done in order to obtain, as accurately as possible, the 

100-year water surface elevation at each structure. Model results were used in 

conjunction with the surveyed finished floor elevations to determine the depth of flooding 

at each structure. * 
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The flow required to just reach the finished floor elevation of each structure was also 

determined using the HECRAS model. This information was used to estimate the 

probability of flooding for each structure. The storm recurrence interval curves discussed 

in Section 4.7 were used to estimate the return interval of the storm that would cause 

flooding to reach the finished floor elevation. 

For mobile homes, the probability of flooding was calculated using the adjacent ground 

elevation in lieu of the finished floor elevation. Most of the mobile homes are not flooded, 

because they are set up on foundation piers that raise the finished floor a few feet above the 

adjacent ground. However, floodwaters flowing underneath a mobile home will likely 

erode the soil under the foundation piers and cause the structure to fall into the water. For 

this reason, the adjacent ground elevation was used for mobile home flood hazard 

calculations. 

The threshold inundation frequency data is summarized in Section 5.6. 

5.3 Analysis of Flood Hazards for Residences Not Surveyed 

Most of the homes that are located in the Severe Erosion Hazard Zone, but outside of the 

floodway, were not surveyed for finished floor and adjacent ground elevations. Elevations 

for these structures were taken from the WCMP topographic mapping. For calculating the 

probability of flooding, it was assumed that finished floor elevations were one foot above 

the estimated ground elevation. The flow required to reach this elevation was determined 

using the HECRAS model. Cross-sections were not added to the model for these structures; 

instead, the water surface elevation was interpolated between the two cross-sections 

bordering the structure. The storm recurrence interval curves discussed in Section 4.7 were 

used to estimate the return interval of the storm that would cause flooding to reach the 

assumed finished floor elevation. 

0 
Skunk Creek Flood Response Plan 2 8 



For mobile homes in the floodplain, the probability of flooding was calculated in the 

same manner as it was for mobile homes in the floodway. The estimated ground elevation 

was used for mobile home flood hazard calculations. 

5.4 Roadway Overtopping 

The roadway crossings listed in Table 2-1 were analyzed for overtopping during the 100- 

year event. The WCMP HECRAS model was used to determine the relationship between 

discharge, flow depth, and flow velocity at each Skunk Creek crossing. The roadway 

elevations were estimated fiom WCMP topographic mapping. The New River Road bridge 

at Skunk Creek was already included in the WCMP model. For the 19 '~   venue and Desert 

Hills Drive crossings, cross-sections were added to the model. The Cloud Road1 27th 

Avenue culverts were assumed to be full and roadway overtopping was calculated using 

cross-sections 17.95 through 18.29. Overtopping of the remaining Skunk Creek dip 

crossings was estimated using adjacent cross-sections. 

Approximately 900 feet north of the New River Road bridge, breakout flow fiom Skunk 

Creek overtops the roadway when flow in the channel exceeds approximately 3,000 cfs. 

The flow that breaks out of Skunk Creek and overtops the road at that location was 

estimated using the HECRAS split flow routine. To model this crossing, the roadway 

elevation of New River Road fkom the Skunk Creek bridge north to the floodplain boundary 

was surveyed at 50-foot intervals. The discharge1 flow depth/ velocity relationship at a dip 

in that section of road was calculated using Manning's equation and the roadway profile. 

As-built drawings were obtained for the New River Road bridge over Cline Creek. These 

plans show that the bridge passes the 100-year event without overtopping. The Cline Creek 

bridge was assumed to have 100-year capacity for the purposes of this FRP. Rodger Creek 
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crosses New River Road through two 8-foot diameter culverts. This crossing is modeled in 

the effective FIS HEC-2 model, which was used to analyze overtopping at that location. 

Appendix D-2 contains a plot for each crossing showing the flow depth versus flow 

velocity. These plots were used to determine the threshold flow, velocity, and depth for 

each crossing. The threshold values represent the point where the depth1 velocity curve 

intersects the lower boundary of the Judgment Zone. Table 5-5 shows the threshold values 

for each crossing. 

5.5 Split Flows 

Two split flow analyses were prepared as part of the FRP study; one each at the New River 

Road bridge crossing and in the area of Desert Hills Drive. HECRAS, version 3.0.1, was 

used to conduct the split flow analyses. Since no structures were determined to be located 

in the floodway or Severe Erosion Hazard Zone in the vicinity of the New River Road 

bridge, this area was not included in the FRP. The split flow near Desert Hills Drive 

potentially impacted residential structures; therefore, this area was m h e r  investigated. 

Figure 5-1 shows the area where the flow split affects homes located on the left overbank, 

downstream of Desert Hills Drive. A small secondary channel on the left overbank begins 

near cross-section 21.41 and continues downstream, ultimately leading into a section of 

braided channel near cross-section 20.16. In order to estimate the probability of flooding 

for homes along the secondary channel, a split flow analysis was performed. Floodwaters 

reach the homes in this area via the secondary channel well before flow in the main channel 

reaches an elevation high enough to overtop the left channel bank. For the purposes of this 

study, the ridge of high ground on the left overbank between cross-sections 20.79 and 21.41 

was modeled as a broad-crested lateral weir with a coefficient of 2.6. 
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A rating curve, shown in Figure 5-2, was developed to show the relationship between 

breakout flow and the total flow in the channel. The secondary channel is small enough and 

close enough to the main channel that flow submerges the "weir" and becomes one 

unbroken flow during storms much less severe than the 100-year event. For this reason, the 

rating curve was only used for total flows of 15,500 cfs or less. The storm recurrence 

interval associated with flows higher than 15,500 cfs was estimated using results from the 

WCMP HECWS model without the split flow option. 
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Figure 5- 1 
Desert Hil ls Drive Split Flow Area 



FIGURE 5-2: RATING CURVE FOR DESERT HILLS DRIVE FLOW SPLIT 

Skunk Creek Split Flow near Desert Hills Drive 
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5.6 Modeling Results 

Summaries of the hydraulic modeling results for homes in the floodway and Severe Erosion 

Hazard Zone are shown in Tables 5-1 through 5-4. The tables are presented by flood hazard 

groups described in Section 2.3. Supporting data is included in Appendix D-1. Roadway 

overtopping results are shown in Table 5-5, with supporting data in Appendix D-2. 

TABLE 5-1 : PROBABILITY OF FLOODING FOR ZORRILLO DRIVE GROUP 

Parcel # 

TABLE 5-2: PROBABILITY OF FLOODING FOR CLINE CREEK GROUP 

202-21 -008T 
202-21 -008T 
202-21 -1 50 

202-21 -031 Q 

Tag ID 
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*FFE = finished floor elevation (houses), EGE = estimated ground elevation (mobile homes) 

579 
579 
826 
639 

Name 
Kraus lnvestmnt 
Kraus lnvestmnt 

Parry 
Sartain 

HECRAS 
Q1oo 

[cfs] 
16,700 
16,700 

Structure 
House 
House 

Parcel # 
202-21 -031 C 
202-21 -032A 

Structure 
Mobile 
Mobile 
Mobile 

House 1 

QFFE 
(or Qscound, 
mobiles) 

[c~s] 
10,600 
13,300 

Tag ID 
634 
647 

HECRAS 
Q ~ o o  
[cf S] 

Name 
Selleys 
Caldwell 

11,800 
11,800 
9,700 
11,800 

Return 
Frequency 

to 
FFElEGE 

40-yr 
91 -yr 

QFFE 
(Or Qpround. 
mobiles) 

[c~s] 
4,400 
5,000 
5,000 

> I  1,800 

FW 
X 
X 

Return 
Frequency 

to 
FFEIEGE 

FP 

6-yr 
8-yr 
1 3-yr 

>loo-yr 

FW FP 

X 

X 
X 
X 



TABLE 5-3: PROBABILITY OF FLOODING FOR HONDA BOW ROAD GROUP 

TABLE 5-4: PROBABILITY OF FLOODING FOR DESERT HILLS DRIVE GROUP 

I 1 1 1 Return I 1 1  

1 203-32-006 1 148 1 Parks* I Mobile / 27,300 1 nla I nla 
*The Parks residence is located in the Severe Erosion Hazard Zone, but outside of the 100-year floodplain. 

QFFE 
(Or Qgrwnd. 

mobiles) 

[cfs] 

8,000 
8,000 
12,200 
13,500 
18,000 
19,000 
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Structure 
House 
House 
House 
Mobile 
House 
House 

Name 
McKeag 
Hines 
Albert 
Geraci 
Eller 
Funk 

Parcel # 

21 1 -22-002B 
202-21 -1 69 

202-21 -0248 
2 1 1 -22-002J 
202-21 -01 3R 
202-2 1-01 3M 

Return 
Frequency 

to 
FFEIEGE 

5-yr 
5-yr 
13-yr 
16-yr 
34-yr 
42-yr 

HECRAS 
Q1oo 
[cfs] 

24,400 
24,400 
24,400 
24,400 
24,400 
24,400 

Tag ID 

5 
847 
61 6 
6 

585 
584 

FW 
X 
X 
X 
X 
X 

FP 

X 



TABLE 5-5: ROADWAY CROSSING MODELING RESULTS 

Watercourse 

Skunk Creek 

Cline Creek 

Shangri La Lane I At-grade 1 1.7 1 250 1 3.0 1 

Threshold 
Velocity 

[ I f tls 
New River Road 
north of the bridge 
New River Road at 
the bridge - 

Threshold 
Flow 
[cfsl 

Honda Bow Road I At-grade 1 1.9 1 200 1 3.8 1 

Threshold 
Depth 

[f t] 
Roadway 

At-grade 

Bridge 

Circle Mountain 
Road 

Type 

1.7 

NIA 

At-grade 

- 

Desert Hills Drive 

1 gth Avenue 

Cloud ~oad t27 '~  Ave 

New River Road 

- - 
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5,800 

N/A 

1.7 

At-grade 

At-grade 

Rodger Creek 

3.8 

NIA 

Culvert 

Bridge 

350 

1.6 

1.7 

NIA = Bridge is not overtopped during the I OO-year event 

New River Road 

4.0 

1.8 

NIA 

400 

1,250 

Culvert 

4.2 

3.3 

16,000 

NIA 

2.0 

NIA 

1.8 2,500 1.6 



@ SECTION 6: FLOOD RESPONSE PLAN 

6.1 General Background 

The District has maintained and operated a rain gage and a stream gage in the Phase 2 study 

reach of upper Skunk Creek since 1981 and 1995, respectively. Those gage data, in 

combination with rainfall and streamflow data from gages located downstream at the 1-17 

crossing at Skunk Creek, are used by the District to support the following functions: 

Flood Warning - The primary flood warning use of the Skunk Creek gages has been 

to provide data for evaluation of the performance and safety of Adobe Dam located 

downstream. Additionally, the collected data provide advisory information in 

support of road closure decisions during flood events. 

Data Collection/ Archive - The data continue to be incorporated into rainfall and 

streamflow databases maintained by the District. These databases provide critical 

data for the design and evaluation of engineered structures in the Skunk Creek 

watershed as well as elsewhere around Maricopa County and the State of Arizona. 

District staff report that the existing flood warning system has been adequate thus far to 

meet the flood warning needs in the Skunk Creek watershed as described above. However, 

since June 1995 when the "Skunk Creek near New River" stream gage was installed, no 

extreme flood events have occurred. In consideration of the potential impacts of larger 

floods to structures and roadway crossings in the Phase 2 study area, an assessment of the 

need for flood warning for this area was justified. 
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6.1.1 Flood Warning System (FWS) Needs Assessment 

The necessary elements and objectives of the Skunk Creek FWS were assessed by: 

Considering the information provided by the District's existing Automated Local 

Evaluation in Real Time (ALERT) sensor detection network in the watershed; 

Comparing the flow rate at which overbank flooding occurs with the precipitation 

necessary to produce that flow rate; 

Determining the locations of structures and road crossings in the floodway, 

floodplain, and Severe Erosion Hazard Zone; and 

Examining the travel time to these locations from existing and planned stream gages 

as well as the approximate frequency of the beginning of inundation at these 

locations. 

The results of the assessment indicated that the primary need for flood warning in the Skunk 

Creek watershed is for closure of at-grade road crossings. A secondary need for larger 

floods is the warning and evacuation of structures which are located within the Skunk Creek 

floodway and those structures located outside the floodway, but within the Severe Erosion 

Hazard Zone. The rapid basin response time of streams in the Skunk Creek watershed and 

the somewhat remote location of the area limit the nature of, and means for, flood warning. 

Finally, development within the downstream portions of the study area may change the 

flood warning needs as future development proceeds. Flood warning needs should be 

re-evaluated as development occurs. 

6.1.2 Flood Warning System Components 

An effective flood warning system combines several vital elements. The first element is the 

ability to detect and evaluate a flood threat in its early stages and make a decision to warn 

the public before flood damages or personal injuries occur. The second element is the * 
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dissemination of the warning to the public at risk. The third element is the public response 

to the warning. The fourth element is the post-flood action plan. The following is a brief 

description of each of these components relative to the Skunk Creek FWS. 

6.1.2. I Flood Detection 

The earliest recognition of a potential flood threat for the Skunk Creek basin will be the 

forecast products available from the District and NWS. The Precipitation Outlook (PO) 

forecast provided by the Flood Control District of Maricopa County Meteorological 

Services Program (MSP) provides an initial daily assessment of the flooding potential of the 

atmosphere and a basin-specific quantitative precipitation forecast (QPF). The MSP 

provides, via broadcast fax, a series of flood alert messages of increasing severity and 

urgency to agencies participating in the program. The MSP service supplements standard 

NWS forecast products and the flash flood watch and flash flood warning messages issued 

by the NWS. MSP forecasts and messages are more site-specific to the Skunk Creek 

watershed. District MSP messages are coordinated with the NWS Weather Forecast Office 

at Phoenix. Depending on staffing and personnel assigned by the District, FCDMC flood 

alert messages and NWS flash flood watches and flash flood warnings could be issued in an 

agreed upon sequence to residents in areas impacted by flooding along Skunk Creek. The 

flood warning message suite is described in more detail in Section 6.4. 

The automated rain gages and stream gages in the Skunk Creek basin and adjacent 

watersheds transmit rainfall data and real-time streamflow measurements to District 

personnel and the NWS. The effectiveness of the Skunk Creek FWS is highly dependent 

upon adequate rainfall and streamflow data collected by the sensors comprising the flood 

detection network for the Skunk Creek watershed. Therefore, one new stream gage and 

three new rain gages are scheduled to be installed to supplement the existing rain and 

stream gages on Skunk Creek near New River (#5580 and #5583, respectively). The new 

stream gage is planned on Cline Creek, a major tributary that joins Skunk Creek 

downstream of the existing stream gage. In addition, a new rain gage will be co-located at 
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this site. One new rain gage is planned for each of the upper watersheds of Skunk and Cline 

Creeks. These new gages should substantially improve the hydrologic data available for the 

District to support decisions concerning road closures and trigger the flood response plan 

action protocols based upon pre-determined flood detection criteria and sensor threshold 

alarms. More information about the flood detection network and detection criteria is 

provided in Section 3. 

6.1.2.2 Information Dissemination 

An interim program to disseminate flood warning messages to the public and to emergency 

response agencies is recommended to the District, and could be accomplished using NOAA 

weather radios and pagers. Notification via multiple paths is provided for redundancy and 

robustness of the FWS. The NWS will issue warning messages to the public via: 

Emergency Alert System (EAS) - The system consists of radio and television 

broadcast stations in the Phoenix operational area that are responsible for 

disseminating emergency information and warnings to the public. EAS broadcasts 

by commercial media are voluntary, but experience shows that the stations regularly 

transmit NWS messages. 

NOAA Weather Radio (NWR) - NWS issues flash flood watch and flash flood 

warning messages via NOAA Weather Radio according to standard protocol using 

tone alarms followed by voice messages. 

The District's program could then send text flood alert messages via pager to residents in 

the Skunk Creek floodway and Severe Erosion Hazard Zone, as appropriate. The District's 

flood alert messages would be sequenced with the NWS flash flood watch and flash flood 

warning message suite. Information dissemination and communication means and paths are 

described in Section 6.3. * 
Skunk Creek Flood Response Plan 40 



6.1.2.3 Emergency Flood Response 

Once a potentially hazardous flood event is detected and this information is communicated 

to appropriate agencies and affected individual parties, those entities must implement 

emergency response activities. The recommended response component of the FWS for the 

Skunk Creek warning area consists of three primary components: Technical Memorandum, 

Flood Response Plan Field Book, and the Flood Response Plan Menus. These are 

described in Section 1.3 of this document and in the FRP Field Book Introduction. 

6. I .2.4 Post-Flood Action Plan 

Post-flood actions include, but are not limited to, criteria for re-occupation of structures, an 

After-Action Report, relations with the news media, and government assistance for flood 

victims (both private and agencies). The Skunk Creek Flood Response Plan is intended to 

be added as an Appendix to the FCDMC Flood Emergency Response Manual and the 

MCDEM Emergency Operations Plan. Post-flood action protocols, as addressed in both the 

FCDMC and MCDEM documents, are incorporated by reference herein to the Skunk Creek 

Flood Response Plan Report, Technical Memorandum, and FRP menus. Refer to the 

FCDMC and MCDEM documents for further information. 

6.2 Lead Time Estimation 

The methodology for estimation of lead time for the Skunk Creek Flood Response Plan was 

adopted from the Wickenburg Flood Response Plan (FCDMC, 1999). The following 

definitions and descriptions of procedures for the determination of hydrologic, decision, 

action, and effective lead times are replicated below in italics from those respective sections 

of the FCDMC Wickenburg Flood Response Plan Technical Addendum (1999). 

Modifications to that text relative to the Skunk Creek FRP are shown in normal font. 

The design of an effective flood response plan is driven by the amount of 

lead time available for response agencies to mobilize and implement 
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emergency response efforts. The hydrologic lead time is set by the basin 

response to rainfall. The travel time of the runoffto flood vulnerable areas 

is set by hydraulic characteristics of the conveyance channels to those 

areas. 27ie sum ofbasin response time and hydraulic travel time constitutes 

the hydrologic lead time. The emergency response time is determined by the 

decision time needed to assess the flood event and issue warnings, and by 

the readiness of the local emergency response agencies to implement the 

appropriate action plans. 

The balance of hydrologic lead time relative to emergency response time 

comprises the effective lead time. The magnitude of the resulting effective 

lead time determines whether the flood response plan for a particular 

watershed is proactive - triggered by the prediction of the runoff-producing 

rainfall - or reactive - relying on the detection of the event by watershed 

instrumentation - or a combination of both. 

The FRP for the Skunk Creek warning area is divided into groups, or clusters, of at-risk 

structures according to geographic location along the watercourse. For each group, the 

travel time increases with increasing downstream distance, thereby increasing hydrologic 

lead time and effective lead time. Decision makers in a flood emergency must exercise 

caution in the use of, and reliance upon, the lead times provided in Table 6-1. These lead 

times are estimates only, based upon the best available technical information, and should 

not be strictly interpreted. They should only be used as an indicator of the urgency of 

the necessary response actions and as a decision-making tool for prioritization of the 

response activities. 
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6.2.1 Hydrologic Lead Time 

Hydrologic lead time refers to the response time of a watershed to runoff- 

producing rainfall. This basin response time is defined as the lag time from 

the occurrence of the highest rainfall intensity to the time ofpeak discharge. 

Basin response times are estimated for the Skunk Creek groups of flood 

vulnerable structures (as described in Section 4.4). Hydraulic travel time is 

the estimated time the flood takes to travelfrom an upstream location to the 

identijied flood vulnerable areas downstream. Section 4.5 addresses the 

calculation of hydraulic travel time to each of the Skunk Creek groups. 

Those findings are presented in Columns (3) and (4) of Table 6-1, 

respectively. The sum of the basin response and travel lead times 

constitutes the hydrologic lead time for those watercourses. 

The optimal use of the hydrologic lead time period is to place the emergency 

response agencies on a heightened level of awareness to the potential 

flooding problem. Depending on the severity of the potential flooding 

problem, varying degrees of awareness and action may be evoked. In effect, 

the hydrologic lead time should provide enough time to avoid flooding 

surprises to the response agencies and afford them the opportunity to 

prioritize response in an orderly fashion. The hydrologic lead time may be 

provided by weather prediction, radar observation of the storm, or the 

alarm response of a flood detection network's rain or stream gages to 

observed rainfall or steamflow (as described in Section 3). 

6.2.2 Decision/ Action Lead Time 
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The emergency response time is determined by the decision time needed to 

assess the flood event and issue warnings, and by the readiness of the local 

emergency response agencies to implement the appropriate action plans. 

The decision lead time refers to the amount of time required by the 

meteorologist and/or hydrologist to: 

1. verifi that a flash flood or flooding problem is imnziizent based on 
prediction tools that flooding is occurring based on detection 
data; 

2. identljj the relative magnitude of the flooding event based on pre- 
determined criteria; and 

3. issue the appropriate alert warning to local response agencies so 
that the applicable FRP action plans may be triggered. 

In effect, the decision lead time is a measure of the amount of time required by technical 

experts to verify that a problem exists and to issue a warning. Decision lead times are 

estimated for Skunk Creek warning area, as shown in Columns (5) and (6) of Table 6-1. 

The decision lead time component was estimated by interviews with staff of the District 

Flood Warning Branch and National Weather Service Phoenix Office. A range of values is 

included to account for variation in the degree of complexity in interpreting data and 

information from incoming sources. 

The action time component is the sum of the time required by the response 

agencies to acknowledge and respond to the flood alert messages, commit 

resources to the various components of the action plans, and to implement 

the appropriate response action. 

The action lead time values for the selected information dissemination method (Option E as 

described in Section 6.3.2) are shown in Columns (7) and (8) of Table 6-1. They were 
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obtained by interviewing appropriate staff of the City of Phoenix 91 1 Central Alarm, 

Maricopa County Department of Emergency Management, and Daisy Mountain Fire 

Department. A range of values is provided to account for unforeseen difficulties in flood 

response activities inherent to any given flood event. 

6.2.3 Effective Lead Time 

The effective lead time available for the implementation of a flood response 

plan is the time period afforded to the residents of the floodway and Severe 

Erosion Hazard Zone to evacuate before a good reaches inescapable 

proportions. The estimate of that critical evacuation window, the 

comparative balance of the hydrologic lead time to the emergency response 

lead time, is evaluated. 

The evaluation of the effective lead time for the flood vulnerable areas of the Skunk Creek 

floodway indicates that those values vary considerably, as shown in Columns (9) and (10) 

of Table 6-1. Those lead times range from negative values - implying the need for strong 

predictive capabilities for flooding in the Skunk Creek basin - to relatively small positive 

values - signifjmg that the project team must focus on minimizing the emergency response 

times with the most efficient information dissemination tools possible. This approach will 

minimize reliance upon prediction of precipitation and flood events as much as possible. 
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TABLE 6-1: LEAD TIME FOR FLOOD VULNERABLE AREAS BY GROUP 

Skunk Creek Flood Response Plan 46 

Effective Lead Time 

Minimum Maximum 
[minl b in1  

(9) (10) 

-12 23 

-12 23 

-18 17 

-15 20 

-15 20 
-15 20 
-15 20 

7 42 

7 42 
7 42 
7 42 

Hydrologic Lead Time 

Basin 
Response Travel Time 

[mi4 [mini 
(3) (4) 

20 23 

20 23 

20 17 

20 20 

20 20 
20 20 
20 20 

20 42 

20 42 
20 42 
20 42 

Group 
(1) 

Zorrillo Drive 

Cline Creek 

Honda Bow Road 

Desert Hills Drive 

Emergency 

Decision Time 

Minimum Maximum 
[min] [min] 

( 5 )  (6)  

10 15 

10 15 

10 15 

10 15 

10 15 
10 15 
10 15 

10 15 

10 15 
10 15 
10 15 

Location 
(2) 

First inundated home: 
Kraus Invest. mobiles 

Shangri La Lane 

First inundated home: 
Selleys house 

First inundated home: 
McKeag house 
Honda Bow Road 
Circle Mountain Road 

Rodger Creek crossing 

First inundated home: 
Hopwood Trust mobile 
Desert Hills Drive 
19th Avenue 

Cloud Rd / 27th Ave. 

Response Time 

Action Time 
(Option E) 

Minimum Maximum 
[min] [min] 

(7) (8) 

10 40 

10 40 

10 40 

10 40 

10 40 
10 40 
10 40 

10 40 

10 40 
10 40 
10 40 



a 6.3 Information Dissemination 

The range of effective lead times from negative to positive values directly influences the 

options available for dissemination of District flood alert messages and NWS flash flood 

watches and flash flood warnings to the emergency response agencies and to the public. 

First, a highly reliable and efficient, almost instantaneous, means of communicating flood 

warning messages to the emergency response agencies is necessary to minimize the action 

time required to implement the agency emergency response plans. Second, due to minimal 

effective lead time and the wide spatial distribution of the property owners in flood 

vulnerable areas of the floodway, those property owners need to be warned of impending 

and/or occurring flood events on an individual basis in order to minimize the time required 

for implementing individualized emergency action plans and for evacuating to the 

destination sites. 

6.3.1 Information Dissemination Options 

Initially, four information dissemination options (A through D) were evaluated. Option E 

evolved after sirens were not favorably considered for inclusion in the Skunk Creek FWS 

and pagers were substituted as viable alternatives to provide redundancy for warning 

messages transmitted via the NOAA Weather Radio system. The options considered are 

listed below: 

A Emergency Notification Program (ENP) Telephone System1 Sirens 
B Tone Alert Receiver/ Sirens 
C NOAA Weather Radio1 Sirens 
D Traditional Door-to-Door Notification 
E NOAA Weather Radio/ Pagers 

A summary matrix is provided in Table 6-2 of action times, effective lead times, key 

features, cost, implementation, and viability for side-by-side comparison of each option. 
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TABLE 6-2: SUMMARY MATRIX OF INFORMATION DISSEMINATION OPTIONS 

Effective Lead 
Time Range 

minutes 

Remote activation 

E NOAARADIOI 
PAGERS 

10 to 40 

I . Sirenredundancy I 

TRADITIONAL 

30 to 60 

Key Features 

Implementation 

C NOAA RADIO1 
SIRENS 

10 to40 

DECISION 
CRITERIA 

Action Time Range 
(minutes) 

Multiple messages 
Instantaneous action time 

I Viability 

~ o n i h l ~  - $0.051 line/ 
month 
Event-specific - $0.231 
30 sec of connect time 
Sirens - 3 @ $12,000 
ea., in place 
MCDEM sirens may be 
available 
6 - 8 weeks for study 
area 
County-wide 
implementation planned 
in about 1 year 

A ENP TELEPHONE 
SYSTEM/ SIRENS 

5 to 35 

B TONE RECEIVEW 
SIRENS 

5 to 35 

Turn-key system 
Remote activation 
Multiple messages 
Instantaneous action time 
Siren redundancy 

Sirens - 3 @ $12,000 
ea., in place 
MCDEM sirens may be 
available 
Encoder - $495 
Portable 2-way radio 

Receivers - $221 ea. 

Requires County license 
to operate select 
frequencies 
Orders must be placed by 
June 11,2001 

Existing system 
Remote activation 
Multiple messages . - Instantaneous action 
time 
Siren redundancy 
Radios - $20-60 ea. 
Sirens - 3 @ $12,000 
ea., in place 
MCDEM sirens may be 
available 
Unknown costs for 
MCDEM siren 
installation and encoder 

FCDMC contacts 
MCDOT for barricades 
Individuals contact 
response agencies via 
91 1 system 

Long-term viability, but not 
before August 2001 

finding 

Existing system . Remote activation 
Multiple messages 
- Instantaneous action 
time 

None beyond current 

Viable by August 2001 

Pagers - $10.95-13.95 
ea.1 month lease OR 
$1 39 ea. to purchase 
Paging Service - $3.501 
month1 pager w/ purchase 
option only 
Group Paging Service - 

a Pager redundancy 
Radios - $20-60 ea. 

hardware 
Requirestimely 
coordination between 
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agencies 
Potential FEMA grant 
program to fund radio 
distribution 

Viable by August 2001 

Currently in place 
$1.501 month/ pager 
Requires timely 
coordination between 

Least effective lead time of 
four options evaluated 

agencies - Requires timely 
procurement of radios 
and pagers 
Signal strength and 
transmission issues may 
exist 

Viable by August 2001 w/ 
timely procurement 



The Skunk Creek WCMP Steering Committee met on June 5,2001 to evaluate information 

dissemination options A through D, among other agenda items. The Steering Committee 

directed the project team to proceed with Option C - NOAA Weather Radio/ Sirens. 

Justification for this decision included the following: 

Option A: The Emergency Notification Program (ENP) telephone system offers 

the most expedient information dissemination method evaluated. It offers turn-key 

implementation, instantaneous action time, expandability to other geographic areas, 

message flexibility, and after-event reporting, but it is expensive to deploy at such a 

small scale. Current plans by the Maricopa County 911 Oversight Committee 

include county-wide implementation of this system in about one year. The 

immediate flood warning needs of the Skunk Creek watershed require shorter-term 

solutions. In addition, sirens were not favorably considered for reasons described 

under Option C below. 

Option B: While the Tone Alert Receiver1 Siren system satisfies key decision 

criteria, it is costly to implement in the short-term given the pending county-wide 

launch of the ENP telephone system. In addition, sirens were not favorably 

considered for reasons described under Option C below. 

Option C: The NOAA Weather Radio/ Siren system offers similar advantages 

compared to Option B and utilizes the existing Weather Radio notification system. 

Option C minimizes short-term investment in equipment, while providing almost 

instantaneous flood warning capabilities with proper advance preparations of 

warning message formats. Sirens were included in Options A, B, and C to provide 

redundancy and robustness to the FWS, but the District elected to not use sirens at a 

subsequent meeting on June 26,2001. This was due to District concerns about false 

alarms and the potential for confusion on the part of residents between siren alarms 

for flood warning and siren alarms for other types of emergencies that require 
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response from the Maricopa County Sheriffs Office, Rural Metro Fire Department, 

and Daisy Mountain Fire Department. Some residents also indicated at the Public 

Open House held on June 28, 2001 that they would prefer not to have sirens 

disturbing the rural quiet that they had moved to Skunk Creek to enjoy. 

Option D: The current Traditional Door-To-Door Notification for the Skunk Creek 

study area is reliable, but it does not provide the necessary effective lead times due 

to the flashy basin response to rainfall and rapid travel times in the channels. 

6.3.2 Recommended Option 

A June 8, 2001 meeting was held to discuss the necessary steps required to implement 

information dissemination Option C, using the existing NOAA Weather Radio Service and 

fixed outdoor sirens, to provide weather alert and flood warning to residents located in the 

Skunk Creek warning area. The agencies represented at that meeting included the Flood 

Control District of Maricopa County (FCDMC), National Weather Service (NWS), 

Maricopa County Department of Emergency Management (MCDEM), and Arizona 

Division of Emergency Management (ADEM). 

The group consensus was that the use of NOAA Weather Radio for this purpose was 

feasible; however, it was not possible to install the sirens in time to meet the August 2001 

implementation deadline. In addition, other concerns about potential conhsion on the part 

of residents as to the significance of siren alarms for floods versus other, more common, 

emergencies were discussed. The consensus was that sirens would not be preferred for use 

for flood warning in Skunk Creek. The use of a group paging system was identified as a 

viable alternative to the sirens. Under this scenario, residents at risk due to Skunk Creek 

flooding would be equipped with a pager, a NOAA Weather Radio, and a Flood Response 

Plan "menu" describing their individualized action plan in the event of a flood emergency. 

This program could be launched on or about the August 2001 deadline, depending upon * timely procurement of the pagers and radios. 
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The group discussed the inter-agency coordination and warning message sequence and 

content. It was agreed that both the District and NWS would initiate messages in an 

alternating sequence to Skunk Creek residents as listed below and as described in detail in 

Section 6.4: 

FCDMC would send text weather alert and flood warning messages via pager; and 
NWS would issue flash flood watch and flash flood warning tone alarms followed 
by voice messages via the NOAA Weather Radio Service. 

Some concerns were expressed about interference of pager and radio messages in the Skunk 

Creek basin and NWS agreed to investigate the signal strength for NOAA Weather Radio 

reception in the study area. A field test of a text message pager and a weather radio was 

subsequently conducted on July 6, 2001 during weather conditions typical of that to be 

expected during a flood event with full cloud cover and moderate rain. The pagers 

performed very well, even when positioned in the bottom of the Skunk Creek channel. In 

every location tested, the pagers received the flood warning message text encoded using the 

Internet. 

The NOAA Weather Radio (NWR) performed less well with static reception in certain 

locations. The NWR seemed more susceptible to signal interference due to topography, 

with reception ranging from marginal to good depending upon location. It was decided, that 

the District would proceed with the use of NWR as a means of transmitting NWS flash 

flood watch and flash flood warning messages to Skunk Creek residents. The pager will 

provide the means for transmitting the more site-specific, District-generated flood alert 

messages. It is recommended that a house-to-house evaluation of NWR reception be 

conducted and documented once the radios are distributed to the residents. If NOAA 

Weather Radio reception proves to be an ongoing problem, then additional transmitting 

capacity may need to be acquired for this system to function with full reliability. Issues of 

transmitter power, location, and cost will need to be addressed at that time. Alternatively, a 

e weather paging service offered by private vendors is also an option. A weather paging 
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service could automatically dial-up pagers encoded with a 6-digit code for Phoenix and 

Maricopa County when NWS flash flood watch and flash flood warning messages are 

issued for that specific area. 

In consideration of the above, the Option E NOAA Weather Radio/ Pager information 

dissemination system is recommended for implementation in the Skunk Creek warning 

area. The preparation of the flood response plan is predicated upon the final selection by 

the District of this information dissemination option at a Steering Committee meeting on 

June 26, 2001. Appendix E contains an overview sheet summarizing the products, contact 

information, features, costs, and important considerations for Option E. 

6.3.3 Communications Schematic 

The flow of information and communications in the FRP among personnel within the 

participating agencies will be by normal methods now in operation. MCDEM is the central 

contact for all communications concerning the Skunk Creek watershed. FCDMC and NWS 

are responsible for relaying weather and flood information to other participant agencies and 

to the public, most importantly the Skunk Creek residents in the flood waming area. During 

emergency operations, personnel from one agency wishing to communicate with personnel 

with another agency should follow their own jurisdiction's incident command system. 

Primary communication between FCDMC, NWS, and MCDEM will be by telephone. The 

Maricopa County response agencies, including MCDEM, MCDOT and MCSO, will use 

assigned frequencies within the County's internal radio communication system to 

communicate with field personnel and the FCDMC Flood Warning Branch. 

Figure 6-1 is a visual representation of the communication path between the sources of 

flood information and the end users of that information. The following is a brief description 

of the intended internal communication flowpaths: 
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I.  FCDMC and NWS hydrologists and meteorologists will monitor incoming weather, 

rainfall, and streamflow data from various sources, including the observations of 

local spotters, as shown in Figure 6-1. Given indications of potential runoff- 

producing storms in the Skunk Creek watershed, the FCDMC or NWS will initiate, 

and both will maintain, communication with each other for the duration of the storm 

event. 

2. The FCDMC will contact MCDOT and MCDEM via telephone or using Maricopa 

County's internal radio communications system. MCDEM will also be included in 

the pager call list for FCDMC weather alert and flood warnings. 

3. During emergency operations, MCDEM, MCDOT, and MCSO will maintain 

communication with each other and the FCDMC via the County internal radio 

system or telephone according to the protocol established by Maricopa County 

Emergency Operations Plan (1999). 

4. MCDEM will contact Daisy Mountain Fire Department (DMFD) directly via 

telephone. MCDEM will also maintain contact with FCDMC and NWS and 

monitor evolving weather conditions. When school is in session, MCDEM will 

contact the Deer Valley Unified School District to inform them of flood potential so 

that the school district may make decisions about student dismissal and bus 

transportation. 

5. MCDOT Traffic Operations will dispatch barricade crews via the County internal 

radio system or telephone. 

6. MCSO may contact DMFD and/or Rural Metro Fire Department (RMFD) 

depending upon the particular needs of the flood situation and the jurisdictional 

boundaries of the fire departments. A map showing the fire department response 

e areas in the Skunk Creek watershed is provided in Figure 6-2. While these 
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boundaries are generally followed, DMFD and RMFD will support emergency 

response needs across jurisdictional boundaries when the immediate situation 

warrants. 

7. FCDMC will send weather alert and flood warning messages to Skunk Creek 

floodway and Severe Erosion Hazard Zone residents via pager. The message suite 

is described in Section 6.4. 

8. NWS will issue flash flood watches and flash flood warnings according to standard 

protocol. Those message shall be transmitted via NOAA Weather Radio Service to 

the public, including the Skunk Creek residents in the flood warning area. Those 

messages shall also be transmitted voluntarily via the Emergency Alert System 

(EAS) over commercial radio and television networks. 

9. Any incoming emergency calls relative to flooding in the Skunk Creek watershed 

received from the public via the 91 1 emergency dial-up system will automatically be 

dispatched by Phoenix Central Alarm to MCSO, Rural Metro, andlor Daisy 

Mountain Fire Department according to an existing computer-based routing system 

for emergency response. 

In the interim period until the weather radios and pagers are distributed and all components 

of the Skunk Creek FWS are in place, a short-term measure is established to provide flood 

warning to residents. The FCDMC and NWS will conduct the weather monitoring and 

flood warning activities as described above. The NWS will continue to issue standard 

weather forecast products and flash flood watches and warnings via the EAS and NOAA 

Weather Radio. However, in lieu of FCDMC-issued flood alert messages via pager, 

MCDEM will provide telephone dial-up services to individually contact residents in the 

Skunk Creek floodway and Severe Erosion Hazard Zone. Emergency response agencies 

including MCDOT, MCSO, Rural Metro, and DMFD will hnction as described above. 
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* 6.4 Flood Warning Message Suite 

At a June 8, 2001 meeting, the NWS and FCDMC agreed to work jointly on providing a 

suite of flood alert, flash flood watch, and flash flood warning messages to the participants 

in the Skunk Creek FRP. These warning messages will be provided in a sequence of 

increasing urgency as flood threat intensifies and response time diminishes. It was agreed 

that both the FCDMC and NWS will initiate messages in an alternating sequence to Skunk 

Creek residents as itemized in Table 6-3: 

FCDMC will send text weather alert and flood warning messages via pager. 

NWS will issue flash flood watch and flash flood warning tone alarms followed by 

voice messages via NOAA Weather Radio Service. 

Table 6-3 presents the message sequence, source agency, communication means, message 

content, and corresponding rainfalyrunoff condition status. The flood detection criteria 

described in Section 3.3 trigger the progression of the message sequence to increasing or 

decreasing levels of alert as evolving flood conditions warrant. The emergency action plans 

of the Skunk Creek FRP for individual residents of the Skunk Creek warning area and by 

participating agencies are described in Section 6.5. The implementation of those action 

plans is linked directly to the dissemination of the various flood alert messages (Table 6-3) 

as triggered by the flood detection criteria (Table 3-1). 
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TABLE 6-3: SKUNK CREEK F'RP MESSAGE SEQUENCE AND CONTENT 

MESSAGE CONTENT 
(effective times) 

MESSAGE 
SEQUENCE 

FLOOD CONDITION STATUS SOURCE AGENCY1 
COMMUNICATION 

MEANS 

NWS FFA 

FCDMC 1 

Flrwd CantroI llistrict of 
&copa County/ 
Pager 

National Weather Service/ 
NOAA Weather Radio 
(tone atam followed by voice 
m-g'$ 

National Weather Service/ 
NOAA Weather Radio 
(voice message, tone alarm 
optional) 
EAS Commercial radio1 TV 
Flood Control Distdct of 
Maricopa County1 
Pager 

FCDMC 3 

FCDMC 4 1 Maricopa County1 

Skunk Creek Message 2 
PLaeh Flood Alert 
(begin timd ead time) 

National Wcarbcr Service 
Flash Flood Warning 
(begin tima' d time) 

Flood Control District of 
I A I ~  Clear 

National Weather Service 
Blash Flood Watch 
(begin time/ end time) 

Skunk Creek Message 1 
Weather Alert 
(begin time/ end time) 

P Ueaq rainEell d a t e c d  in the upper Shnk C& or Che: 
Creek watenhds~ 

? Maderate flaw wlms &@feel by stmam gages 
+ Potential for -threatening flaodmg exisb 

> Flash flooding is irnmineuf or occtlrring in noFth-rerrtral 
Madcaps County, lnclrtding Skonk Creek or Cline Cmk. 

EAS Cbmmerdal radld TY 
Flood Control District of 
Marieopa County1 
Pager 

I critical levels. 

P Flash floodmg is possible in north-central Maricopa County, 
includmg Skunk Creek or Cline Creek. 

> Flash flooding is possible in north-central Maricopa County, 
especially in the upper Sku& Creek and Cline Creek areas. 

Skunk Creek Message 4 

I Pager I (effective time) I 9 Potential for additional extreme flooding is minimal. 
NOTE: The message progression may shortcut to FCDMC Message 3 or 4 at any point in the sequence as evolving flood conditions warrant. If a NWS Flash Flood Watch is in effect early in the day, the 
warning message sequence may shortcut to NWS Flash Flood Warning, as appropriate to changing weather conditions. 

Skunk Creek Message 3 
Severe Flood Warning 
(effective time/ all clew) 

- 
9 Many or all roadway crossings in the area are-kpassable. 
> Floods on Skunk and Cline Creek have dropped below 

Skunk Creek Flood Response Plan 

9 Extreme rainfall deteeted in the upper Skunk Creek or Cline 
Creek watersheds. 

9 Critical flow volumes detected by stream gages. 
> Severe flash flooding is imminent or occurring. 



* 6.5 Action Plans 

Once a rainfall1 runoff event is occurring of sufficient magnitude so as to meet or exceed the 

established flood detection thresholds (Table 3-I), warning messages are issued (Table 6-3) 

using the information dissemination tools (Section 6.3.2) and communication flowpaths 

(Figure 6-1) previously established. Governmental and emergency response agencies 

participating in the Skunk Creek FRP, and individual residents in the warning area, must 

implement their respective emergency response action plans. Participating agencies will 

follow the action plans described herein within the context of their own jurisdiction's 

incident command system. Individual residents will follow the action plans described 

herein and as provided on their FRP menus. 

6.5.1 Agency Action Plans 

Each FCDMC weather alert and/or flood warning, NWS flash flood watch, and flash flood 

warning message is related to a different degree of flood threat and consequently requires a 

different associated response by the emergency response agencies. The message sequence 

is structured in a manner of increasing urgency triggered by imminent or occurring flooding 

in the floodway and in the Severe Erosion Hazard Zone. This graduated flood warning 

message suite is associated with a similarly stepped action plan comprised of emergency 

response activities of increasing urgency. Table 6-4 presents the emergency action plans for 

each agency. Table 6-5 provides contact information for each agency. 

The agency action plans do not contain detailed operational procedures; rather, they provide 

an overview of technical support activities, communications, emergency operations and 

general responsibilities of each participating organization. Specific task assignments and 

responsibilities are described in these agencies' emergency operations plans and 

supplemental documents. Similarly, the technical support organizations (NWS and 

FCDMC) routinely update their own internal operating procedures, policies, and duty 

manuals. 
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TABLE 6-4: SKUNK CREEK FRP AGENCY ACTION PLANS 

FCDMC 
9 Monitor incoming weather, 

RMFD 
Rural Metro 

Fire Department 

rainfall, streadow data 
9 Issue Flash Floorl Watch 
9 Establish communication with 

FCDMC 1 

DMFD 
Daisy Mountain 
Fire Department 

rainfall, strearnnow data 
9 Establish communication with 

NWS and MCDEM 

minfall, streardow data 
9 Maintain communication with 

FCDMC 
9 Establish communication with 

MCDEM 

MCSO 
Maricopa County 
SherWs Office 

FCDMC 2 

MCDOT 
Maricopa County Department 

of Transpoaation 
9 Monitor incoming weather, 9 Monitor incoming weather, 

N W S  FFW 

MCDEM 
Maricopa County Department 
of Emergency Management 

9 Monitor incoming weather, 

> Monitor incona~g uather. 
rainfall. streamaow data 

> Mantain comn~unication with 
FCDMC aui MCDEM 

FCDMC 
Flood Control District of 

Maricopa County 

MESSAGE 
SEQUENCE 

i Monitor incarning wea111er. 
rai&dLl.streamflavdata 

3 Issue Flash Flood Warning 
> Maintain wmunicatim with 

FODMC and M O E M  

NWS 
National Weather Service 

FCDMC 3 

9 Monitor incoming weather, 
rainfall, stramflow data 

9 Maintain mmmunication with 
FCDMC and MCDEM 

FCDMC 4 

9 Monitor incoming weather, 
rainfall, streamnow data 

9 Maintain communication with 
FCDMC on as-needed basis 

9 Monitor incoming weather, 
minhll, streadow data 

> Issue Weather Alert 
9 Maintain communication with 

NWS and MCDEM 
9 Establish communication with 

rainfall. strearnflow data 
9 Establish communication with 

FCDMC 

9 Monitor incoming weather 
information 

9 Establish communication with 
MCDEM and DMFD 

9 Ready local station crews 

9 Monitor incoming weather, 
rainfall, streamflow data 

9 Maintain communication with 
FCDMC 

9 Establish communication with 
NWS, MCDOT, MCSO, 

MCDOT 
> Monitor incoming weather. 

Wall, stmmflow data 
3 Issue Flash Flood ~~ 
2 Maintain comrmmiation with 

N W S ,  MQIEh4. and MCDOT 
> Trigger MCDOT barricade 

uews 

3 Monitor incoming ~ W e r .  
rainfali, streamnow data 

i. Maintain communication with 
NWS, MCDEM, and MCDOT 

L Monitor incoming weather, 
rahfkll, streamfow data 

9 Issue Severe Iilood Warning 
9 Maintain communication with 

NWS, MCDEM, and MC130T 

RMFD. and DMFD 
k Monitor inmrning weather: > Mo-nitm imming weather 
W, streamnow data infannation 

9 Mai~~tain coi~nunication with % Maintain communication with 
NWS. FCDMC. MQWT, FCDMC and MCDEM 
MCSO and DMFD P Dispatchbaniale crews to 

3 Establish -cation with Slclmk Cmk road crossins 
evacuation sites and s c h d  h Monitor area road conditions 
district office 

b Monitor incoming weather. P Monitor incoming weather 
mim3ll,strPamnowdata infonnatim 

> Maintain oommunication wit11 2. Maintain c o d c a t i o n  with 
N W S ,  FCDMC, M m .  FCDMC and MCDEM 
MCSO and DMFD L Complete roadway barricade 

> Maintain commmimtion with activities. 
actcuation sites and shoal Maintain barricade crews on 
distriu aftice alert 

B Monitor m road conditions 
> Monitor incoming weather, Monitor incoming weather 

minfall, stramflow data information 
L Maintain communication with > Maintain communication with 

NWS, FCDMC, MCDOT, FCDMC and MCDEM 
MCSO and DMFD 9 Maintain lxmicade crews on 

9 Maintain communication with alext 
evacuation sites and school L Monitor road conditions along 
district office evacuation routes 

9 Monitor incoming weather, 
rainfall, streamnow data 

9 Issue AU Clear 
9 Maintain communication with 

NWS and MCDEM on 
as-needed basis 

> Monitor incoming weather 
information and 
communication 

L Monitor evacuation routes for 
residents in need of assistance 

> Secureaffdareas 
> Ver@ that residents have 

evacuated by checking for 

9 Monitor incoming weather 
information 

> Establish cornn~unication with 
FCDMC and MCDEM 

9 Ready barricade crews 

Manitor inmnh~g weather 
information 
Maintain wmmunication with 
MCDEM 

P Establish communidm with 
DNiFDandRMFD 

P Alert district p e m e l  in area 

> Monitor inconling w d i e r  
information 

P Maintain communication wid1 
MGDEM DMFD. and RIVED 

L Maintain district personnel in 
a m  on alert 

9 Monitor incoming weather, 9 Retrieve barricades 
ramfall, streamflow data 9 Perform roadway clearing 

9 Maintain communication with andlor repair activities, as 
FCDMC on as-needed basis reWred 

9 Not@ MCDOT to retrieve 
roadway barricades 

9 Monitor incoming weather 
information 

P Monitor incoming weather 
mfomlation 

L Maintain conm~unication with 
MCDEM SndRMFD 

.$ EstabIish cmm~unicatim with 
MCSO 

P Maintair~ local station crews on 
alert 

? Monitor incoming w t l ~ e r  
mfoomtiol~ 

> Maintain (xlmmanidn dth 
MCDEM. MCSO. and RMFD 

> Maintain local station m s  on 
alert 

> Ready evacuation sites 

9 Maintain communication with 
MCDEM, MCSO, and RMFD 

9 Assist in mcuatiol~~, as 
needed 

9 Receive and register residents 
atemamtionsites 

9 Monitor incoming weather 
infommtion 

9 Establish communication with 
MCDEM 

9 Ready district command office 

9 Monitor incoming weather 
mforrnation 

9 Establish communication with 
MCDEM and RMFD 

9 Ready local station crews 

to residents returning to residents returning to 
properties properties 

9 Control vehicular and 
personnel access to affected 
a r e a s , a s i e d  1 
sheet hanging on front door 

9 Provide post-flood assistance 

3 Monitor incoming weatller 
information 

k Maintain @amtmica.tion with 
DMFD 

> Establish commnic~tion with 
MCSO 

> Maintain 1d station m a  
on alert 

> Monit~r inauning weather 
irdD&on 

P Maintain communication with 
DMFD and MCSO 

> M a i n t a i n l ~ S t a t i ~ J l ~ S  
on al& 

9 Provide post-flood assistance to 

> Monitor incoming weather 
information 

9 Maintain communication with 
DMFD and MCSO 

> Assist inevacuations as 
needed 

9 Provide post-flood assistance 
to residents returning to 
properties 
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TABLE 6-5: SKUNK CREEK AGENCY CONTACT LIST 

6.5.2 Resident Action Plan 

A similar action plan, together with an aerial photograph showing evacuation routes and 

sites, is provided as a "menu" for use by the residents of the Skunk Creek FRP warning 

area. The menus are customized according to flood hazard group along Skunk Creek 

(Section 2.3). These groups include Desert Hills Drive, Honda Bow Road, Cline Creek, 

and Zorrillo Drive. Table 6-6 presents the emergency action plan for the residents in a 

stepped sequence similar to the graduated warning message suite. Appendix F includes the 

full FRP menus for each group. 

PHONE NUMBER 

(602) 275-7002 

(602) 506-8701 

(602) 273-141 1 

(602) 506-41 80 

(602) 256-1 742 

(623) 465-7400 

(602) 673-0695 

(480) 994-3886 

(480) 627-6607 

(623) 445-495 1 

(623) 445-5000 

AGENCY 

NWS 

FCDMC 

MCDEM 

MCDOT 

MCSO 

DMFD 

RMFD 
Cave Creek/ Carefree 

Deer Valley Unified 
School District 
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CONTACT 

General 

ALERT Room 

Duty Officer 

Traffic Operations 

District 4 North 

Administration 

Pager 

Administration 

Pager 

Administrative Services 

General 



TABLE 6-6: SKUNK CREEK FRP RESIDENT ACTION PLANS 

WHICH 
MESSAGE 

(likely 
sequence) 

N W S  FkIA 

FCDMC 1 

m M C  2 

- NWSFFW 

FCBMC 3 

WHO/ HOW 
Source Agency/ 

Communication Means 

WHAT IT SAYS 
Message Content 
(effective times) 

National Weather Service1 National Weather Service 
NOAA Weather Radio Flash Flood Watch 
(voice message, tone alann optional) (begin time1 end time) 
EAS Commercial radio andlor TV 

County1 Weather Alert 
Pager (begin time1 end time) 

Flood Control District of M c o p a  
county/ 
Pager 

National Weather Senice1 
NOAA Weather Radio 
(tone alarm followed by voice 
~lzessage) 
EAS Cammercial radio andlor TV 

Flood Control District of Maricopa 
County1 
Pager 

Slcunk Creek Message 2 
Flash Rood Alert 
(begin tirnel end lime) 

National Weather Service 
Flash Flood Warning 
W n  timd end time) 

Skunk Creek Message 3 
Severe Flood Warning 
(effective timd all clear) 

WHAT IT MEANS 
Alert Protocol 

WHAT YOU NEED TO DO 
Actions Required 

9 Flash flooding is possible in north-central Maricopa County, including Skunk Creek or > Monitor your FCDMC pager and NOAA weather radio continually for updates. 
Cline Creek. Other sources of flood information include: 

- Some commercial radio and TV stations voluxxkdy broadcast N W S  flash flood 
> Be alert! watch warning information. 

- Real-time FCDMC rainfall and flood information is always available by 

9 Flash flooding is possible in north-central Maricopa County, especially in the upper Skunk monitoring their web page at http://www. fcd.maricopa.~ov/alert/alert. htm 
Creek and Cline Creek areas. - 24-hour flood and weather information for the entire state is available at 

http://www. aafivs. org 
9 Be alert! 

1. Henvy rainfall detected in uppet Skunk Cmk or Cline Creek watersheds. 

k Modeate flow ~ ~ ~ l u m e s  detected by stream gages. 

k Potential for life-threatening flooding mists. 

P Take necessary precautions! 

> Flash flooding inlmineilt or occurring in north-cenlral Maricopa CounQ. includng Skwk 
Creek or Cline Creek. 

i. Take necessary precautions! 

P Extreme rahfdl detected in the upper Skunk Creek or Cline Creek watersheds. 

P Critical flow volumes detected by stream $ages. 

9 Severe flash flooding is imminent or d g .  

P Many or all roadway crossings in the area are impassable. 

P Residents MUST monitor pagers and NOAA weather radios, 

9 Follow the instructions listed under "What You Need To Do"! 

> You MAY be instnicted to EVACUATE and will need to do so at a tnoment's 
notice. You may only have a few minutes! Get prepa~d! 

i Monitor your FCDMC pager and NOAA weather radio continually far updates. 
> Locate all the residents of your home, pets, and livestock Collect absolute 

necessities and load in your velucIe(s). Include a flashlight. Secure the premises. 
9 Find a lightalored sheet or towel to bang an your doonway in w e  you evacuate. 

9 1MMEDIATEL.Y EVACUATE all residents and pets from your home and get to 
your evacuation site (see map on reverse). Act quickly! 

9 Turn off lights, heating and air conditioning units. 
9 Hang a light-colored sheet or towel o m  your door to indicate to emergency 

personnel that you have evacuated 
9 Monitor your FCDMC pager and NOAA weather radio for updates. 
9 Follow the evacuation route shown on the map. Avoid travel on roadways 

through wash crossings. DO NOT moss any barricaded roadways1 NEVER 
drive through flooded roadways, especially at night when dangers are harder to 
recognize. 

9 Report to evacuation site for registration, even if you do not plan to stay. 
9 Seek medical care at the nearest hospital, if needed. Food, clothing, and first aid 

may be available from emergency aid organizations such as the Red Cross. 
I I I I 

I Flood Control District of Maricopa I Skunk Creek Message 4 I 9 Floods on Skunk Creek and Cline Creek have dropped below critical levels. I > Leave the evacuation site and return to your home using the same route in 

FCDMC 4 

County/ 
Pager 

All Clear 
(effective time) 

> Potential for additional extreme floodmg is minimal. 
reverse. 

9 Use flashlights if necessary to examine buildings. Flammables may be inside. 
9 Electrical equipment should be dried and checked before being returned to 

service. 
9 Boil drinking water before using. Wells should be pumped out and water tested 

for purity before drinking. 
9 Throw out any fresh food that has come in contact with flood waters. 

L I I I I I 

,--. N m  Themessagepn-gtwicm may s h e t o  FCDMC 3 or 4 at any p d  mthe s q m c e  as evobingflood mditim wammt Ifa N W S  Flash Flood Watch is in ef& early m the day, the warning message qumcemay shottmtto N W S  I%& Flood Warning. as -to Qangingweather ~ a n d i t i c ~ ~ ~  
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Three evacuation sites are provided. The Desert Hill Drive group, including Hopwood 

Trust/ Harper1 Mathisl BirdsellParks, reports to: 

Daisy Mountain Fire Department Station 
25 1 West Desert Hills Drive 
Phoenix, Arizona 85086 
(623) 465-7400 Administration 
(602) 673-0695 Pager 

The Honda Bow Road, Cline Creek, and Zomllo Drive groups, including Albert1 Ellerl 

Hinesl Funk/ McKeagl Geracil Sartaid Selleysl Caldwelll Parry, report to: 

Desert Valley Baptist Church 
42425 N. New River Road 
New River, AZ 85086 
(623) 465-9461 

The Shangri La group are part of the Zorrillo Drive group, but are located on the west side 

of Skunk Creek. Access to New River Road via Shangri La Drive is cut-off at the dip 

crossing. Therefore, Shangri La residents are instructed to evacuate to: 

Shangri La Resort Main Office 
46834 N. Shangri La Lane 
New River, AZ 85027 
(623) 465-5959 

The FCDMC and NWS will provide timely weather information and flood warning 

messages to residents to the best of their ability using currently available technology. 

Residents are advised that prediction of flash floods is complex and conditions can change 

very rapidly. Residents have a responsibility to do what they can to remain alert for 

changing flood conditions impacting their residences by using the pagers, weather radios, 
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commercial radios, television, andlor the Internet. They should also closely monitor local 

conditions around their residences. When rainfall increases rapidly or flood conditions 

worsen significantly, residents should follow the instructions provided on their menus even 

if they have not received pager or weather radio flood warning messages. 

6.5.3 Post-Flood Actions 

The Skunk Creek Flood Response Plan is intended to be added as an Appendix to the 

FCDMC Flood Emergency Response Manual and the MCDEM Emergency Operations 

Plan. Post-flood action protocols, as addressed in both the FCDMC and MCDEM 

documents, are incorporated by reference herein to the Skunk Creek Flood Response Plan 

Report, Technical Memorandum, and FRP menus. Post-flood actions include, but are not 

limited to, criteria for re-occupation of structures, an After-Action Report, relations with the 

news media, and government assistance for flood victims (both private and agencies). 

Refer to the FCDMC and MCDEM documents for further information. 

6.6 FRP Follow-Up 

This section of the FRP describes the training, exercises, and update requirements of the 

FRP. These requirements, as recommended in this section, should be reviewed annually to 

take into account future development, changes in land use, changes in population, advances 

in communication and sensing technology, and the organization of the identified agencies 

and community. Any changes to the FRP should be communicated to all participating 

agencies and residents in the warning area. 

6.6.1 Training 

Training, in this FRP, refers to the water resource agencies responsible for developing flood 

information, the emergency response agencies responsible for carrying out the action plans, 
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and the residents in the Skunk Creek floodway warning area responsible for carrying out 

their individualized emergency action plans. 

For the water resource and emergency response agencies, training requirements will be met 

by participation in annual exercises described in Section 6.6.2. Specialized training may be 

required for MCSO, DMFD, andlor RMFD personnel to familiarize themselves with the 

structure of the FRP and to maintain proficiency with any activities unique to carrying out 

their responsibilities as outlined in the action plan. Listing the training requirements of each 

agency is beyond the scope of this FRP; however, the identification of the need for this 

training is not. It is recommended that each agency establish a means of ensuring that any 

extra training in response to flooding events is provided on a periodic basis and is 

documented. 

The residents included in the Skunk Creek FRP warning area will receive the NOAA 

Weather Radios, pagers, and menus at a future public meeting. Instructions on the structure 

of the FRP, use of the equipment, interpretation of the warning messages, and the 

emergency response activities will be provided at that time. 

6.6.2 Flood Exercises 

The scope, temporal and spatial extent of flood exercises should be varied to develop and 

maintain competency in using the decision-making tools and information dissemination 

equipment, and to maintain interest and communications among the agencies and residents. 

The agencies that should be represented are those listed in Table 6-5. In addition, 

representatives from the evacuation sites should also be involved. 

The spatial extent of the exercises should be varied. Flash flood exercises can be 

conducted on a basin-specific basis or as part of a countywide exercise. The FRP 
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should be exercised annually on a basin-specific basis and every three years as part 

of a countywide flood exercise. 

The exercises should vary temporally. The exercise can be held in alternating years 

during November or December to test the robustness of the FRP for winter storm 

flooding and during May or June to test the FRP for monsoon thunderstorm 

flooding. 

The scope of the exercises may vary. A tabletop exercise with all participating 

agencies in one possible format. Alternatively, a pre-determined exercise could be 

prepared by the FCDMC and conducted without prior sharing with the participating 

agencies. 

Residents should receive mailers from the District in advance of summer monsoon 

season and/or as part of NWS Flash Flood Awareness Week. Local newspapers 

could include FCDMC press releases about the Skunk Creek FWS in conjunction 

with the mailers. 

6.6.3 FRP Updates 

The FRP should be updated annually for changes in procedure and coverage due to 

communications upgrades, MSP/NWS forecast enhancements, changes in the flood 

detection network, changes in agency responsibilities, and/or population changes. The 

update should be conducted annually during April and May to insure necessary changes to 

the FRP are able to be made before the active summer monsoon season. All FRP updates 

should be mailed out to agencies and individuals that participate in the FWS. 

The following verification activities should be conducted: 
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The National Weather Service and District MSP should verie available products. 

Radio frequencies, group pager, telephone, and fax numbers should be tested to see 

if changes have been made since the last operational season. Agency contact 

numbers should be verified. 

All spotters should be called to verifL their participation. 

The construction of the new Daisy Mountain Fire Department fire stations is 

scheduled for completion November 2001. Two new stations are being built at the 

following locations: north of Desert Hills Drive and 1 lth Avenue, and west of New 

River Road just south of the Cline Creek bridge crossing. The evacuation sites will 

move to these new facilities when they are completed. The Technical 

Memorandum, Field Book, and FRP menus will require revisions to show these 

new stations as the evacuation sites and to modifL the evacuation routes accordingly. 

The condition of the evacuation routes should be verified periodically. This 

includes the evaluation of the hydraulic capacity of the Cline Creek bridge. 

Development within the downstream portions of the study area may change the 

flood warning needs as future development proceeds. Flood warning needs should 

be re-evaluated as development occurs. 

6.7 Limitations 

The limitations of the technical foundation of the FRP are those common to all hydrologic 

and hydraulic analyses. There are inaccuracies inherent in watershed modeling to estimate 

discharge values, and in step-backwater computer models to estimate water surface 

elevations. Engineering judgment is used in estimating various input parameters to these 
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models, such as loss parameters, routing variables, and roughness coefficients. 

Topographic mapping, though prepared to acceptable standards, also introduces error in 

measurements. 

The operation of the FWS is predicated upon accurate measurement of rainfall and stream 

flow by the gages comprising the flood detection network. Known inaccuracies are 

introduced in measurements of rain by the gages due to uncontrollable variables such as 

wind speed and direction. Similarly, measurement of stage at stream gages for the purpose 

of discharge estimation can be inaccurate due to irregularities in the channel section that 

render the development of accurate rating curves for the cross sections difficult. The 

variability of precipitation further complicates the estimation of accurate modeling results. 

All of the above combine to produce results that are approximately correct, but exactly 

inaccurate. The users of this FRP should keep these known limitations in mind. 
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IV. IDENTIFICATION OF HAZARDS 

A. Introduction 

A dam-break/i nundation study i s performed for the purpose of determining 
the impact of a dam failure flood on "possible hazards," A possible 
hazard is one that has been identified as having the possibility to 
constitute a hazard, but field work and/or analysis needs to be 
performed for confirmation. 

Possible hazards are identified from topographic maps, photographs, 
field surveys, and i nformation from "locals." They include any 
situation that is suspicious of having potential for 1 ives-in-jeopardy 
or economic loss due to a dam failure. Some examples are listed in 
section 11. 

Sometimes, downstream hazard classification is obvious. That is, an 
analysis is not necessary because 1 ives would be in jeopardy, and/or 
property damage would occur, with little doubt, due to a dam failure. 

Analysis does 'not . always p?;ok! bl e hazard e a confirmed 
hazard; many #'gray areasN exist in hazard classification, Analysis may 
indicate that a residence could be flooded by 1 foot (0.3 m) of water, 
but will this result in loss of life? If a failure flood overtops a 

I highway bridge, will the bridge be destroyed? .If not, will a vehicle be 
carried by floodwater or go out of control due to hydroplaning? Or, 
will a vehicle crash due to a damaged road or bridge after the flood has 
passed? Questions and gray areas such as these are the underlying 
reasons for guide1 ines regarding identification of downstream hazards. 
Such guidelines are presented in subsections 0. through G. 

Subsections 0. through E. contain curves of depth versus velocity 
(figs. 2 through 6) that are indicative of dangerous floodflows for 
various possible hazards. Figure 2 is a modification by the author of a 
study performed by Black la]. The curves in figures 3 through 6 were 
derived theoretically by the author. Figure 4 is in reasonable 
agreement with a theoretical aqalysis performed by Slmons, Li a and 
Associates [9]. The lower curve in figure 5 is in reasonable agreement 
with a theoretical analysis performed by David J. Love and Associates, 
Inc, [lo], and a laboratory flume study performed at Colorado State 
University by Abt and Wittler using monoliths C111, Very little 
research has been done on this topic; however, even if this were the 
case, there would be discrepancies which cannot be avoided due to the 



many i n i t i a l  assumptions tha t  have t o  be made, very large nvmber o f  
variables tha t  have t o  be considered, and philosophy. This was empha- 
sized by Abt and W i t t l e r  [lll who conclude, "Physical t e s t s  o f  human 
subjects, even i n  a con t ro l led  laboratory environment, indicated t ha t  
the a b i l i t y  o f  the subject t o  adapt t o  f lood f l ow  condi t ions i s  d i f -  
f i c u l t  t o  quanti fy." The re la t ionsh ips presented i n  f igures 2 through 6 
are very reasonable f o r  est imating 1 i ves - i  n-jeopardy f o r  downstream 
hazard c l a s s i f i c a t i o n  purposes, and sa t i s fy  one o f  the purposes o f  these 
guidel ines - t o  b r ing  consistency and o b j e c t i v i t y  i n t o  downstream hazard 
c l ass i f i ca t i on .  I n  addit ion, they are (logical and easy t o  use. 

The depth-veloci t y  f lood danger leve l  re la t ionsh ips  are div ided i n t o  
three zones: low danger, judgment, and h igh danger. An explanation o f  
these zones fo l lows: 

v e l o c i t y  combingtic 
i~ves- in-  j eoparG 

assumed t o  be zero. 

* ' .  - -  
3 s  subject t o  a depth- 

b n e ,  then the number o f  
~wnstream hazards i s  

High-danger zone. - I f  a possible hazard:' i s  subject t o  a depth- 
ve loc i t y  combination p l o t t i n g  w i t h i n a t h i s  zone, then i t  i s  assumed 
tha t  1 ives are i n  jeopardy a t '  a1 1 possib le d~wnstream hazards, 

Judgment zone. - The low-danger and high-danger zones represent the 
two extremes o f  reasonable c e r t a i n t y  regarding the occurrence o f  no 
1 i ves- i-n- opajdj., respectively. Between 
these two extreme $cer ta in ty  w i t h  respect t o  
assessing l ives-in-jeopardy. Because every f l ood  s i t u a t i o n  i s  
unique, i t  i s  impossible t o  account f o r  a l l  of the var iables t ha t  may 
r e s u l t  i n  l i v e s  t o  be i n  jeopardy i f  the f lood magnitude (depth and 
ve loc i t y )  p l o t s  i n  th. is zene. '~hus ,  i n  t h i s  case, i t  i s  l e f t  up t o  
the analyst  t o  use. v g i n e e r i n g  judgment f o r  determining 1 i ves-in- 
jeopardy. Whenever ' possible, sevekal opinions , and a comon 
agreement among analysts should be reached i n  making t h i 9  
determination.  he&- are many possib-le fac to rs  t o  consider; examples 
include: 

- A designated campground, a t t rac t ion ,  monument, etc. may receive 
very l i t t l e  v i s i t o v  use. '$uch'. f 'aci l i t ies may be v i s i t e d  f o r  a 
very small t o t a l  time during a '  year ('e.g., 100 person-hours), 
Thus, the chance f o r  l i ves  t o  be i n  jeopardy due t o  f lood depths 
and ve loc i t y  combinations 'being i n  the judgment zone o f  



f i gu re  5 or  6, i s  very small and 1 ives- in- jeopardy can be con- 
sidered zero. 

- The t o t a l  t ime t h a t  t h e  f l o o d  depths and v e l o c i t i e s  reach magni- 
tudes w i t h i n  the  judgment zone, An example i s  a dam-break f lood 
from a small r e s e r v o i r  t h a t ' r a p i d l y  reaches a peak discharge, 
then r a p i d l y  decreases. I f  t h e  on ly  poss ib le  hazard iS  a h igh-  
way rece iv ing  l i t t l e  use, then the  chance o f  a veh ic le  being 
exposed t o  a dam-break f l ood  i s  very s m a l l .  On the  other  hand, 
veh ic les  on a h e a v i l i  t r ave led  highway t h a t  could receive 
f l ood ing  from a la rge  r e s e r v o i r  having sustained h igh  f lows are 
1 i k e l y  t o  be "caught1' i n  a f l o o d  s i t u a t i o n .  Although the  e f f e c t  

. o f  the  f l o o d  on loss  o f  l i f e  i s  uncer ta in  i n  t h i s  tone, the  f a c t  
t h a t  there  i s  a l a r g e ~ p o p u l a t i o n  invo lved cannot be ignored, and 
conservat ive judgment should be used such t h a t  loss  o f  l i f e  i s  
considered possible. 

.,. . . 

- A residence sub jec t  t o  a f l o o d  depth-ve loc i ty  i n  the  judgment ':,, 

tone may be a three-story,  w e l l - b u i l t ,  b r i c k  home. In such 
a cas.e, . . the assumption.-cad,d .be made-that the" omupants are n o t  <r$;) : 

,!.: 

' In  ser ious  danger - e s p e c i a l l y  if the  f l o o d i n g  i s  o f  f a i r l y  ' - .  ' 

sho r t  durat ion. However,occupants o f  a s ingle-story,  poo r l y  
cons'tructed home sub jec t  t o  f l oods  o f '  a l o n g  dura t ion  .should be , 

.assumed t .0,  be i n  danger. - , . .! . , .. . 
* ;. : . * . . . ., 

, . ' !I.:. . ; ' - ,  - M u l t i p l e - s t o r y  occupant's . & , & ,  + .'! 

above t h e  f i r s t  t h a t  t h e  
. . 1 

' . occupants w i  11. l t ieping) and ' ,.. . , 
. -2.. 
<: .Y . 

" w i l l  move t o  a . . .  . . .  .. > '  . , . .  
. . .  . . . . 

I t  i s  very  important  t o  understand t h a t  t h e  zones (low-danger, judgment, 
high-danger) represented i h  f i g u r e s  2 through 6 are n o t  ''cast i n  stone." 
P r e d i c t i n g  l i ves - in - j eopardy  i s  f a r  f rom being an exact  science. If t h e  
analyst  has sound reason t o  be l i eve  t h a t  l i v e s  are i n  jeopardy f o r  con- 
d i t i o n s  i n  t h e  low-danger zone, o r  no l i v e s  are i n  jeopardy f o r  con- 
d i t i o n s  i n  t h e  high-danger zone, then such reasoning can over r ide  
f i g u r e s  2 through 6. However, t i e  reasons have t o  be documented i n  the  
hazard c l a s s i f i c a t i o n  repor t .  

I n  many hazard c l a s s i f i c a t i o n s ,  especia l  l y  where 1 arge dams and 
ca tas t rdph ic  f l o o d i n g  are involved, reference t o  f i g u r e s  2 through 6 i s  
superf luous because o f  the  obvious f l o o d  danger. But, f o r  s i t u a t i o n s  
where the  hazard c l a s s i f i c a t i o n  of a dam i s  s o l e l y  dependent upon an 
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i s o l a t e d  f l o o d  s i t u a t i o n  where occupants of a dwe l l i ng  o r  veh ic le  may be 
i n  danger, o r  a person having no p r o t e c t i v e  environment (e.g. house, 
veh ic le )  may be i n  danger, these f i g u r e s  should be used. In such 
s i tua t i ons ,  t he  analyst  w i l l  have pred ic ted a reasonable maximum depth 
aqd ve loc i t y ,  "w i th  confidenceu ( r e f e r  t o  the  f o l l o w i n g  paragraph), a t  
the  poss ib le  hazard s i t e  and needs t o  make a dec is ion  as t o  t h e  f l oods  
e f f e c t  on the  poss ib le  hazard so t h a t  l i v e s  i n  jeopardy can be assessed. 
I f  depths and v e l o c i t i e s  cannot be pred ic ted w i t h  confidence, then a 
conservat ive approach should be used t h a t  assumes any poss ib le  hazard 
i n  the  path o f  a dam-break f l o o d  i g  i n  danger and i s  considered a 
downs,tream hazard. But, f o r  s i t u a t i o n s  where the  ana lys t  i s  conf ident  
about t h e  pred ic ted depths. and velocities, f i g u r e s  2 through 6 can be 
used f o r  e s t i  
.from t h e  p r e d i  
possi b l e  down 

, J  i 

and assess l i v  

of*-a,-pgssible hazard t o  impacts h,.. 

a l y s t s  can decide i f  t h e  
; as a downstream hazard, 

The adequacy o t v k d i c t e d  dep"t6 L ' i i R 7 0 c i G 1 ' e s  can be ascerta ined by 
performing s e n s i t i v i t y  analyses on c r i t i c a l  breach ou t f l ow  and channel 
r;out.ing parameters. I f  pred ic ted depths and v e l o c i t i e s  a t  a s p e c i f i c  
channel s i t e  do no t  change s i g n i f i c a n t l y  w i t h  s i g n i f i c a n t  changes i n  the  
c r i t i c a l  parameters, then the  pred ic ted depth and v e l o c i t y  can be used 
"w i th  confidence." More in format ion  regarding s e n s i t i v i t y  ana lys is  i s  
contained i n  appendix A, subsect ion D. 

Extent  o f  economic l o s s  i s  the  decis ion of t h e  analyst,  as p rev ious l y  
stated. Thus, .-depth-veloci @=damage-.celationshi CJ curves are n o t  pre-  

. , sented i n  t h e  f o l l o w i n g  sect ions. 

0. Permanent Residences, Commercial and Pub l i c  Bui ld ings,  and Worksite 
Amas - : I 

, - , , 

4 ,. 
Permanent residences are  ; insiderid dwel l  ing; attached t o  foundations, 
and hooked t o  u ' t i l i t i e s .  Some mobi le homes are n o t  attached t o  foun- 
dat ions; these are discussed separately i n  subsect ion 1V.C.  

Worksite areas inc lude f a c i l i t i e s  t h a t  conta in  workers on a d a i l y  (work 
week) basis. Th is .  inc ludes farm operations., o i  1 and gas operat ions, 
sand and gravel  operat ions, and f i s h  hatcheries. 

The 1 ives- in -  jeopardy inc ludes a1 1 occupants of dwel l  ings located w i t h i n  
t h e  inundat ion boundaries, sub jec t  t o  a combination o f  f lood depth and 
v e l o c i t y  p l o t t i n g  above the  low-danger zone o f  f i g u r e  2. However, bu t  



HIGH DANGER ZONE - Occupants of most houses are in danger 
from floodwater. .I 

JUDGEMENT ZONE - Danger level is based upon engineering 
judgement. 

LOW DANGER ZONE - Occupants of most houses are not 
seriously in danger from flood water. 

Flgure 2. - Depth-velocity flood danger level 
relationship for houses built on foundations. 



on ly  i f  j u s t i f i a b l e ,  no l i ves- in - jeopardy  has t o  be associated w i t h  
occupants o f  dwel l ings  sub jec t  t o  a f l o o d  depth and v e l o c i t y  p l o t t i n g  
w i t h i n  t h e  judgment zone. Lives-in- jeopardy i s  always associated w i t h  
occupants o f  dwel l ings subject  t o  a combination o f  f l o o d  depth and 
v e l o c i t y  p l o t t i n g  w i t h i n  the  high-danger zone except very specia l  cases 
where the  analyst  can present s t rong j u s t i f i c a t i o n .  

I f  f lood depth and v e l o c i t y  cannot be pred ic ted w i t h  reasonable con- 
fidence, then the  l i ves- in - jeopardy  inc ludes a l l  occupants o f  residences 
w i t h i n  the  inundat ion boundaries w i t h  no( reference t o  depth o r  ve loc i t y ,  
and the  downstream hazard c l a s s i f l q a t i o n  , ,< - can be assigned accordingly. 

i' ". I 

For s i t u a t i o n s  where pedestriapq;!may be a fac to r  i n  the  downstream 
ha,~prd  I c l a s s i f  i ca t i on ,  r e f e r  t o  kdbsect ion . I V .  E. ' 3  . 

IS 
- - "  . , . \  1 . .. - , C'. Mobi le Homes 
, . :;I,;-:$ ; . . - .,i 

<,,, r.,<,da. 

, -  Mobi le '  h o i e  d b l a i n s  due t o  zoning ' 
b*, ' -. requirements dangerous s i t u a t i o n  f o r  a 

i ' 

occupants o f  e p t i b l e  t o  movement 
from r e l a t i v  y-f 1 ood danger l e v e l  
r e l a t i o n s h i p s  (fig.. 3 ) ,  o t  - I  e f o r  houses on foundations, 
are y q d  .@or mob1 l$.hoines. 

" ,: 

 he I i ves-in- jeopardy inc ludes a1 1 occupants of mobi le homes located 
w i t h i n  the  inundat ion boundaries, subject  td a combination o f  f l o o d  
depth and relmiia&+plottin.g . a h M e  low-danger zone o f  f i g u r e  3. 

,Y,T4 - --- However, b u t  o n l y  if, j u s t i f i a b l ' e ,  :no l i ves- in - jeopardy  h i s  t o  be 
' i.'T . . 
; 1 1 '  

a .  

associated w i t h  occupants o f  mobi le homes sub jec t  t o  a cbmbination of. 
- - %. 

. . . . 
f l o o d  depth and v e l o c i t y  p l o t t i n g  w i t h i n  t h e  judgment zone. L ives- in -  
jeopardy i s  always associated w i t h  occupants o f  mobi le homes sub jec t  t o  
a 'combination of.. f l o o d  depth ' and.' v e l o c i t y  p l o t t i n g  wi. thin t h e  
h.igh-danger zone except very spec ia l  t cases where the  ana lys t  can present 

. I stvong j u s t i f i c a t i o n .  I 

. < 

If f l o o d  depth and v e l o c i t y  cannot be .predicted w i t h  reasonable con- 
f idence, then the  l i ves- in - jeopardp inc ludes a l l  persons l i k e l y  t o  be i n  
the  inundated area w i t h  no reference t o  depth and ve loc i t y ,  and t h e  
downstream hazard c l a s s i f i c a t i o n  can be assigned accordingly. 

: I 



HIGH DANGER ZONE - Occupants of almost any size mobile home are in 
danger from flood water. 

JUDGEMENT ZONE - Danger level is based upon engineering judgement. 
LOW DANGER ZONE - Occupants of almost any size mobile home are not seriously 

in danaer from flood water. 

Velocity (ft/ 8) 

Figure 3. - ~epth-velocity flood danger level relationship for mobile homes. 
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.,XkLP  roadway,^ .: i $p 
it.$ 

a dam-break fl;$?d wave i n  he p o s s i b i l i t y  f o r  loss 
l i f e  t o  motor ists and pede pedestr i  ans i s  covered 

i n  subsec. I V , E , )  should be evaluated, I n  mos t  cases, a roadway i s  
inundated due t o  i t s  crossing the channel v i a  a br idge or  culvert ,  ? o r  
due t o  i t s  running p a r a l l e l  t o  the channel such as i n  a canyon. 

Loss o f  1 i f e  i s  possib le on a roadway as1a r e s u l t  o f  a dam f a i l u r e  due t o  
several causes. These include: I 

A veh ic le  being car r ied  downstream by floodwater, - Loss o f  con t ro l  and subsequent crash o f  a veh ic le  due t o  
. iats' impact w i th  thg floodwater, and, 

A veh ic le  crash r e s u l t i n g  from road damage - a f t e r  the f l ood  
- ,, * 

< 
$as pas~ed ,  . 

". ,'<* 

However, because downstream hazard c l a s s i f i c a t i o n  i s  based on the d i r e c t  
impacts from a dam-break f l ood  (subsec. 1 s i tua t ions  such as a 
veh ic le  crash r e s u l t i n g  from road damage - a f t e r  the f lood wave has passed 
are not  considered when estimat i ng 1 i ves-i n- jeopardy. I t  i s  assumed 
tha t  vehicles are already on, o r  attempting t o  enter a roadway when i t  
i s  inundated,. 

. * * The l ives- in- jeopardy includes a l l  occupants of vehicles w i t h i n  the . 
inundation boundaries subject t o  a combination of depth and ve loc i  t,y 
p l o t t i n g  abov- 1 ow-dange 4. However, but  on ly  i f  
j u s t i f i a b l e ,  no l ives- in- jeop ociated w i t h  occupants of 
vehic les subject  **to a combin t h  bnd ve loc i t y  p l o t t i n g  
w i t h i n  the judgmint zone. s always associated w i t h  
occupants o f  ' vet i ic les subje ion  o f  f l ood  depth and 
v e l o c i t y  p l o t t i n g  w i t h i n  the high-d&@r zone except very special cases 
where t h e  analyst  can presenf ~ t r o n $ ~  re  I 5: i s t l f  i ca t ion.  ! 
If  f l o o d  depth and ve loc i t y  cannot be predicted w i t h  reasonable con- 
f i dence, then the number o f  1 i ves-i n- jeopardy includes a1 1 persons 
l i k e l y  t o  be i n  the inundated area w i th  no reference t o  depth and 
v e l o c i t y  and the downstream hazard c l ass i f i ca t i on  can be assigned 
accordingly. 

A roadway w i l l  be -a, f ac to r  i n  determining the downstream hazard c lass i -  
f i c a t i o n  o f  a dam, on ly  when i t  i s  paved, This c r i t e r i a  provides a 
s i m p l i f i e d  way o f  accounting f o r  the amount, frequency, and speed o f  



2 6 8 so 
Velocity ( f t / s )  

Figure 4. - Depth-velocity flood danger level relationship for passenger vehicles. 
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The paved road c r i t e r i a  apply can provide reason t o  
the contrary. For example, a be located i n  a very @ remote loca t ion  and r a r e l y  t rave led y may be closed during 
the time o f  year t ha t  the dam f a i  < t o  occur. Such a case 
i s  when a dam f a i l u r e  f lood can, roadway i f  the f a i  1 ure 
occurs i n  combination w i th  a 1 la rge f lood cah on ly  
occur i n  1 ate spr ing (rain-on-snow oadway located i n  an 
qlprirrle area i s  closed. ' 5 

( Conversely, unpaved roads can a1 so present a 1 i ves-in- jeopardy 
s i tuat ion,  thereby r e s u l t i n g  i n  a s i gn i f i can t -  or high-hazard 
. c l ass i f i ca t i on  i f  proper j u s t i f i c a t i o n  can be made. An example i s  a 
grayel road i n  a long narrow canyon w i t h  a dam located upstream. This 
road receives moderate t r a f f i c  because i t  i s  an access t o  an establ ished 
recreat iona l  area, $cenic a t t r a  ng div is ion,  et'c. 

, Howewer, becau$e OW canyon, a dam 
. . 

f'ai"lYure ,f 1 oo,d co ,of l i f e  t o  motor is ts  i n  
- .  . . , $e,canyon due .̂  . - .  

, '  

Economic loss i n  highway and crossings 
on~ly*  

. L 1  ., . , , 2. . . C  C I 1 - 
, , E ~edes,t,ri an Routes 

> < -ac. *,; < . , . 

. ' . , Pedestrian routes include sidewalks, b i cyc le  paths, and walking/hiking 
. .- * -  t ,rails. F o r s  e isolated, and/or may 

i n,f$kuence the -jeopardy can be e s t i -  
mated using f i  depth-veloci ty-f lood 
danger l eve l  ldren,, respect i  uely. 

I . 
S.eparat f i gu res  f o r  adul ts one f igure fo r  a1 1 
h,qmprrs) are i.nal.uded so possib le ; no t  inc lude ch i ld ren  
can be evaluated d i i f fe rent ly  than s of both adul ts and 
chi9dren. Examples o f  "adul t  worksi tes  and adul t -  
on ly  r es i den t i a l  areas. An d ( f o r  the use o f  
f i gu res  5 and 6 )  any human over t a l l  and weighing over 
120ipaunds (54 kg), The choic f i g u r e  5 o r  6 i s  the 
decis ion o f  the analyst based understanding o f  the 
popul a t  ion. H,owever , when p mixed (i.e., adul ts and 
chilbdren), f i g u r e  6 shoulld be used f o r  conservati veness. 

1 .  

In fan ts  are not  t reated separately; instead;. they are assumed t o  be 
saf %lay attended$< by adul ts .  

I 
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Figure 6. - Depth-velocity flood danger level relationship for children. - 
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HYDROLOGIC ANALYSIS SUPPORTING DATA 

C-1 : Rainfall Distribution & Basin Response Time Plots 
C-2: Threshold Precipitation Depth Plots 
C-3 : Recurrence Interval Curves 



APPENDIX C- 1 : Rainfall Distribution & Basin Response 
Time Plots 
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Skunk SCS 24-Hr Type II 
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Skunk 02-28-91 
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Cline 02-28-91 

Cline Creek (CCO-2) Basin Response Time to February 28,1991 Actual Storm 
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Skunk 07-07-90 

Skunk Creek (S3C) Basin Response Time to July 7,1990 Actual Storm 
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Cline 08-14-90 

Cline (CCO-2) Basin Response Time to August 14,1990 Actual Storm 
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APPENDIX C-2: Threshold Precipitation Depth Plots 
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Cline Creek Group Chart 

Cline Creek Group 
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Honda Bow Road Group Chart 

Honda Bow Road Group 
Trigger Q = 8,000 cfs @ S14C 
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Desert Hills Group Chart 
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APPENDIX C-3 : -Recurrence Interval Curves 
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APPENDIX D 

HYDRAULIC ANALYSIS SUPPORTING DATA 

D-1: FRP Structure Data 
D-2: Roadway Overtopping Plots 



APPENDIX D-1 : FRP Structure Data 



ZORRILLO DRIVE FLOOD HAZARD GROUP 



amn ca 

CLINE CREEK FLOOD HAZARD GROUP 



Scale: 1 "=600' 

ionda Bow Road Group 

HONDA BOW ROAD FLOOD HAZARD GROUP 



rlr 
Scale: 1 "=600' 

DESERT HILLS DRIVE FLOOD HAZARD GROUP 



SKUNK CREEK FLOOD RESPONSE PLAN 
Flow to Reach Finished Floor Elevation and Associated Recurrence Interval 

WSEL set to match neighboring structure from model 

Flow interpolated to estimated ground elevation (EGE) 

*BY Stantech, from floodplain model 

all structures recurrence int.xls 
812410 1 



SKUNK CREEK FLOOD RESPONSE PLAN 
Flow t o  Estimated Ground Elevation and Associated Recurrence Interval 

'Surveyed finished floor elevation 

all structures recurrence int.xls 
8/24/01 

Parcel # 
202-21 -008T 
202-21-008T 
202-21-008T 
202-21-008T 
202-21 -1 50 
202-21-150 

202-21 -031 C 
202-21-032A 

Tag ID 
579 
579 
579 
579 
826 
826 
634 
647 

Name 
Kraus lnvestmnt 
Kraus lnvestmnt 
Kraus lnvestmnt 
Kraus lnvestmnt 

Parry 
Parry 

Selleys 
Caldwell 

Structure 
Mobile 
Mobile 

2 Mobiles 
Restaurant 

Mobile 
House 
House 
House 

DS Xsec 
24.03 
24.03 
24.12 
24.03 
24.48 
24.48 

CL0.327 
CL 0.247 

US Xsec 
24.12 
24.12 
24.25 
24.12 
24.61 
24.61 

CL 0.403 
CL 0.327 

Estimated 
Ground HEC-1 

Elevation I HEC-1 1001 
(EGE) Conc. Pt. Flow 
2024 S13C 11,800 
2025 S13C 11,800 
2029 S13C 11,800 
2026 SI3C 11,800 
2045 SlOC 9,700 
2046 , SlOC 9,700 ,- 
2024 CCOS 13,750 1 

2021.4' FFE I ( CCOS 13,750 1 I 



APPENDIX D-2: Roadway Overtopping Plots 



Cloud Road I 27th Avenue at RM 18.23 
Roadway Overtopping Flood Hazard 
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Roadway Overtopping Analysis 

Graph Data 

Cloud Rd 127th Avenue at RM 18.23 
(culvert capacity ignored) 

Q Total Depth Velocity Q Overtop 
(cfs) (ft) (ftls) - (cfs) 
9,000 0.13 0.7 8 



19th Avenue (Braided Reach) 
Roadway Overtopping Flood Hazard 

+ Lowest crossing - Thalwe 

1 .oo 
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0.00 
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Roadway Overtopping Analysis 

Graph Data 

19th Avenue. lowest point on topo 

HEC-RAS Q Total W.S. Elev Depth Chnl Vel Chnl Q Channel 
X-sec (cfs) (f t) (ft) (ftls) (cfs) 
20.08 500 1814.77 0.77 2.0 83 



Roadway Overtopping Analysis 

Graph Data 

19th Avenue, thalweg 

HEC-RAS Q Total W.S. Elev Depth Chnl Vel Chnl Q Channel 
X-sec (cfs) (ft) (ft) (ftls) (cfs) 
20.13 200 1816.03 0.03 0.3 0 



Roadway Overtopping Analysis 

Graph Data 

HEC-RAS Q Total W.S. Elev Depth Chnl Vel Chnl Q Channel 
X-sec (cfs) (ft) (ft) (ftw (cfs) 

20.77 200 1847.12 1 . I2 3.9 200 
20.77 500 1847.89 1.89 4.4 500 
20.77 1,000 1848.69 2.69 4.8 1,000 
20.77 1,500 1849.25 3.25 5.4 1,500 
20.77 2,000 1849.78 3.78 5.8 2,000 
20.77 2,500 1850.24 4.24 6.1 2,494 
20.77 3,000 1850.63 4.63 6.4 2,955 
20.77 4,000 1851.32 5.32 6.7 3,768 
20.77 5,000 1851.80 5.80 7.1 4,519 
20.77 6,000 1851.92 5.92 8.2 5,364 
20.77 7,000 1852.19 6.19 9.0 6,243 
20.77 8,000 1852.46 6.46 9.3 6,850 
20.77 9,000 1852.98 6.98 8.5 6,988 
20.77 10,000 1853.18 7.18 8.7 7,422 
20.77 1 1,000 1853.30 7.30 9.1 7,935 
20.77 12,000 1853.46 7.46 9.3 8,352 
20.77 13,000 1853.59 7.59 9.5 8,763 
20.77 14,000 1853.74 7.74 9.7 9,132 
20.77 15,000 1853.82 7.82 10.0 9,601 
20.77 16,000 1854.13 8.13 9.7 9,772 
20.77 17,000 1854.19 8.19 10.0 10,219 
20.77 18,000 1854.29 8.29 10.2 10,575 
20.77 19,000 1854.43 8.43 10.1 10,766 
20.77 20,000 1854.49 8.49 10.4 11,154 
20.77 21,000 1854.55 8.55 10.7 11,555 



Honda Bow Road 
Roadway Overtopping Flood Hazard 
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Desert Hills Drive 
Roadway Overtopping Flood Hazard 
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Roadway Overtopping Analysis 

Graph Data 

HEC-RAS Q Total W.S. Elev Depth Chnl Vel Chnl Q Channel 
X-sec (cfs) (ft) ( ft) ( f w  (cf4 

22.86 200 1955.43 1.93 3.8 200 
22.86 500 1956.45 2.95 5.2 500 
22.86 1,000 1957.47 3.97 6.7 1,000 
22.86 1,500 1958.16 4.66 8.0 1,498 
22.86 2,000 1958.70 5.20 9.0 1,967 
22.86 2,500 1959.16 5.66 9.7 2,408 
22.86 3,000 1959.56 6.06 10.3 2,827 
22.86 4,000 1960.92 7.42 9 .O 3,268 
22.86 5,000 1961.43 7.93 9.2 3,651 
22.86 6,000 1961.78 8.28 9.6 4,033 
22.86 7,000 1962.04 8.54 10.1 4,425 
22.86 8,000 1962.39 8.89 10.1 4,644 
22.86 9,000 1962.68 9.1 8 10.0 4,789 
22.86 10,000 1962.84 9.34 10.3 5,068 
22.86 1 1,000 1963.00 9.50 10.7 5,328 
22.86 12,000 1963.1 3 9.63 11 .O 5,598 
22.86 13,000 1963.25 9.75 11.3 5,855 
22.86 14,000 1963.38 9.88 11.6 6,096 
22.86 15,000 1963.49 9.99 11.9 6,335 
22.86 16,000 1963.61 10.1 1 12.1 6,556 
22.86 17,000 1963.71 10.21 12.5 6,809 
22.86 18,000 1963.80 10.30 12.7 7,041 
22.86 19,000 1963.92 10.42 12.9 7,233 
22.86 20,000 1963.99 10.49 13.3 7,492 
22.86 21,000 1964.06 10.56 13.6 7,743 



Circle Mountain Road 
Roadway Overtopping Flood Hazard 

I Velocity [fps] 



Roadway Overtopping Analysis 

Graph Data 

Circle Mtn Road 

HEC-RAS Q Total W.S. Elev Depth Chnl Vel Chnl Q Channel 
X-sec (cfs) (ft) (ft) (ftls) (cfs) 
23.83 200 2009.20 1.20 3.5 200 
23.83 500 2010.16 2.16 4.5 500 
23.83 1,000 2011.24 3.24 5.4 980 
23.83 1,500 2012.00 4.00 6.0 1,420 
23.83 2,000 2012.63 4.63 6.4 1,835 
23.83 2,500 2013.15 5.15 6.6 2,199 
23.83 3,000 2013.57 5.57 6.8 2,526 
23.83 4,000 2014.25 6.25 7.2 3,176 
23.83 5,000 2014.71 6.71 7.5 3,676 
23.83 6,000 2015.1 1 7.1 1 7.9 4,156 
23.83 7,000 2015.48 7.48 8.2 4,618 
23.83 8,000 2015.81 7.81 8.4 5,072 
23.83 9,000 2016.16 8.1 6 8.9 5,656 
23.83 10,000 2016.45 8.45 9.1 6,074 
23.83 11,000 2016.67 8.67 9.5 6.51 5 
23.83 12,000 2016.93 8.93 9.7 6,915 
23.83 13,000 2017.12 9.12 10.0 7,342 
23.83 14,000 201 7.37 9.37 10.1 7,709 
23.83 1 5,000 201 7.59 9.59 10.3 8,091 
23.83 16,000 201 7.79 9.79 10.6 8,471 
23.83 17,000 201 7.99 9.99 10.7 8,837 
23.83 18,000 2018.19 10.19 10.9 9,203 
23.83 19,000 2018.38 10.38 11.1 9,573 
23.83 20,000 201 8.58 10.58 11.2 9,929 
23.83 21,000 2018.77 10.77 11.4 10,310 



Shangri La Lane 
Roadway Overtopping Flood Hazard 

6 8 10 

Velocity [fps] 
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Roadway Overtopping Analysis 

Graph Data 

Shanari La Lane 

HEC-RAS Q Total W.S. Elev Depth Chnl Vel Chnl Q Channel 
X-sec (cfs) (ft) ( ft) (ftls) (cfs) 

24.48 200 2038.43 1.63 2.9 200 
24.48 500 2039.10 2.30 4.1 494 
24.48 1,000 2039.72 2.92 5.3 926 
24.48 1,500 2040.17 3.37 6.1 1,299 
24.48 2,000 2040.53 3.73 6.7 1,652 
24.48 2,500 2040.83 4.03 7.3 1,977 
24.48 3,000 2041.12 4.32 7.7 2,283 
24.48 4,000 2041.55 4.75 8.5 2,873 
24.48 5,000 2041.94 5.14 9.2 3,448 
24.48 6,000 2042.26 5.46 9.7 3,922 
24.48 7,000 2042.58 5.78 10.0 4,370 
24.48 8,000 2042.83 6.03 10.4 4,811 
24.48 9,000 2043.09 6.29 10.7 5,216 
24.48 10,000 2043.36 6.56 10.9 5,593 
24.48 1 1,000 2043.56 6.76 1 1.2 5,970 
24.48 12,000 2043.75 6.95 11.5 6,329 
24.48 13,000 2043.92 7.12 11.8 6,690 
24.48 14,000 2044.1 1 7.31 12.0 7,021 
24.48 15,000 2044.30 7.50 12.2 7,341 
24.48 16,000 2044.48 7.68 12.3 7,651 
24.48 17,000 2044.66 7.86 12.5 7,955 
24.48 18,000 2044.84 8.04 12.6 8,253 
24.48 19,000 2045.01 8.21 12.7 8,552 
24.48 20,000 2045.18 8.38 12.8 8,841 
24.48 21,000 2045.35 8.55 12.9 9,126 



New River Road at Dip North of Bridge 
Roadway Overtopping Flood Hazard 

6 8 10 

Velocity [fps] 
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Roadway Overtopping Analysis 

Graph Data 

New River Road at dip north of the bridae 
(Manning spreadsheet data) 

Q Total Depth Velocity Q Overtop 



New River Road over Rodger Creek 
Roadway Overtopping Flood Hazard 
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Velocity [fps] 
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Roadway Overtopping Analysis 

Graph Data 

New River Road over Rodaer Creek 
(HEC-2 model) 

Q Total Depth Velocity 
(cfs) (ft) (fUs) 
1,300 0.32 1.18 
1,500 0.84 1.18 
2,000 1.45 1.35 
2,500 1.82 1.55 
3,000 2.09 1.74 
3,500 2.30 1.92 
4,000 2.50 2.09 
4,500 2.67 2.25 
5,000 2.84 2.41 
5,500 3.00 2.55 
6,000 3.13 2.70 
6,500 3.27 2.83 



APPENDIX E 

RECOMMENDED INFORMATION DISSEMINATION OPTION 



Skunk Creek WCMP Flood Warning/ Response Plan 
OPTION E - NOAA WEATHER RADIO1 PAGER 

Overview Information 

Products and Services 
National Oceanic and Atmospheric Administration (NOAA) Weather Radio Service 
NOAA Weather Radios - Radio Shack 
Pagers and Group Paging Service - Arch Wireless (formerly PageNet) 
Private Vendor Weather Paging Service - I3 Mobile 

Contact Information 
Steve Waters, FCDMC ALERT Program Manager (602) 506-4694 
David Runyan, NWS Meteorologist/ EAS Warning Coordinator (602) 275-7002 x223 
Tom Beckett, MCDEM Communications/ Warning Coordinator (602) 273-141 1 
Mark Rainey - Arch Wireless l(888) 483-3 875 
I3 Mobile Customer Service l(203) 428-3200 

Features 
NOAA Weather Radio is currently a NWS warning notification system. 

Phoenix National Weather Service (NWS) office broadcasts weather information 24 
hours per day on 162.55 MHz fiom its transmitter located on South Mountain. 

ab During severe weather, the routine weather broadcasts are interrupted for special 
information such as weather warnings. 

FCDMC hydrologists currently monitor ALERT and Unisys data input on a continual 
basis. Pre-set alarm thresholds trigger heightened awareness on the part of ALERT 
group personnel. 

FCDMC Meteorological Services Program (MSP) meteorologist is available to interpret 
weather data. 

FCDMC will establish dialogue with NWS, MCDOT, and MCDEM via telephone or 
radio when conditions in proximity to and within the Skunk Creek basin warrant. 

MCDEM Duty Officer available 24 hours per day, 7 days per week. MCDEM 
establishes contact with Maricopa County Sheriffs Office (MCSO). 

MCDOT crews place barricades across roadway dip crossings. 

NWS issues warning messages to the public via: 

- Emergency Alert System (EAS) - consists of radio and television broadcast stations 
in the Phoenix operational area whch voluntarily disseminate emergency 
information and warnings to the public 



- NOAA Weather Radio Service - tone alarm and voice messages received on special 
weather radios 

FCDMC sends text flood alert messages via pager to residents at risk in the Skunk Creek 
floodway and floodplain, as appropriate and in the proper sequence, with the NWS flash 
flood watch and flash flood warning message suite. 

NWS issues flash flood watch and flash flood warning messages via NOAA Weather 
Radio according to standard protocol using tone alarms followed by voice messages. 

Notification via multiple paths for redundancy: 

- FCDMC pager tone followed by text messages describing nature of flood alert. 
- NWS initiates NOAA Weather Radio tone alarm followed by voice message 

describing nature of flash flood watch or flash flood warning. 
- OPTIONAL: Weather paging service offered by private vendor automatically dials- 

up pagers with NWS flash flood watch and flash flood warning messages for a 
specified area designated by a 6-digit code for Phoenix and Maricopa County. 

- EAS broadcast radio and television flood watch and warning messages (voluntary) 
- Multiple messages possible 

Warning Message 

Flash Flood Watch 
Flash Flood Warning 

Pagers provides redundancy for weather radio owners. 

Almost instantaneous action time barring system malhction or interagency 
communication problems 

Alpha Code 

PHXFFAPHX 
PHXFFWPHX 

Can be implemented on or about August, 2001 given timely procurement of pagers and 
radios, and fast resolution of interference andlor transmission problems, if any exist. 

Alpha-numeric 
Code ' 

AZZO23 
AZCO13 

Cost 
8 NOAA Weather Radios range in price from $20-$60 each depending on features 

FEMA grant program exists to fund distribution of NOAA radios to floodprone areas 
Pagers - $10.95-1 3.95 ea. per month for 1 -year lease OR $1 39 to purchase 
Paging Service - -$3.50 I month/ pager with purchase option only 
Group Paging Service - additional $1.501 month/ pager 
OPTIONAL Weather Paging Service - additional -$2/ month1 pager 



Considerations 
FCDMC, MCDEM, and NWS will establish in advance warning protocol and message 
content specific to Skunk Creek for dissemination via NOAA Weather Radio and EAS 
to minimize time required for message relay 

Meets August, 2001 implementation deadline if timely and successful coordination 
between FCDMC, MCDEM, and NWS is achleved and timely procurement of 
equipment is successful. 



APPENDIX F 

FLOOD RESPONSE PLAN MENUS 



SKUNK CREEK FLOOD RESPONSE PLAN 
ZORRILLO DRIVE GROUP 

MESSAGE WHAT IT MEANS WHAT YOU WEED TO DO 
-- 

(NOAA Radio) Flash flooding possible in north tral Maricol Younty, I ~din, 
Skunk CI Cline C k 

National Weather Service 
Flash Flood Watch + Be alert! 
(begin timelend time) 

Monitor your FCDMC pager and NOAA weather radio conti 
~pdates. Other sources of flood information: 

- Some commercial radio and N stations voluntarily broadcast 
NWS flash flood watch and flash flood warning information 

- Real-time FCDMC rainfall and flood information is always available 
by monitoring their web page at: 

copa._eovlalertlolerthtrn 

ly for 

(FCDMC Pager) 

Skunk Creek Messa,, . 
I * Flash flooding possible in north central Maricopa County, tcially 

in the UI -' ~ n k  Cre ' md I-' - ' 
. . .. 

Neather Alert 
:begin timelend time) 

- IOU MAY be instructed to  EVACUATE and will need to 
jo so in a moment's notice. You may only have minutes! Get Prepa~ 
7 ~'Ionitor your FCDMC pager and NOAA weather radio continually for 

updates. 
-+ Locate all residents of your home, pets and livestock Collect absolute 

necessities and load in your vehicle@). Include a flashlight. Secure 
premises. 

+ Find 2 limht-rnlnred cheet nr tnwel tn hano nn vnll 

(FCDMC Pager: Heavy rainfall detected in upper Skunk or  Cline Creeks Watersheds 
+ Moderate flow volumes detected by stream ga, 

Skunk Creek Messa- ! + Potential for life-threatening flooding exists 
=lash Flood Alert + Take necessary pre~autinn$+~, %,#p 

<:a,, . 
I 
I 

ockaway Hills Rd. (Align) 

esert Hills Dr. (Align) 

Joy Ranch Rd. (Align) 

I 
: N O W  Radio) + Flash flooding imminent or occuring in 

including Skunk Creek or Cline Creek 
ice 

+ Take necessary precautions 
Vational Weather 5 
=lash Flood Warnin 
:begin timelend tim 

f 

Legend 

E- ' ~rrillo Drive Group 

ine Creek Group 

1 Honda Bow Road Group 

Desert Hills Drive Group 
L J 

evolving flood conditions warrant If a NWS Flash Flood Watch is in effect early 
te t o  changing weather conditions 

NOTE: The message progression may shortcut t o  FCDMC Message 3 o r  4 at any point in the sequence 2 

in the day, the warning message sequence may shortcut t o  NWS Flash Flood Warning, as approp 



SKUNK CREEK FLOOD RESPONSE PLAN 
ZORRILLO DRIVE GROUP 

I '\ ; , \ ; \  - / I  
1 1  J POTENTIAL TROUBLE AREAS 

@ Circle Mountain Road Dip Crossing at Skunk Creek 

Shangri La Lane Dip Crossing at Skunk Creek 

1 I J 1 - @ Intersection of Zorrillo Drive and Shangri-La Lane 1 @ 3rd Avenue Dip Crossing at Cline Creek 

The Cline Creek bridge was designed to withstand a 100-year 
without overtopping, however, there is a possibility it might be, 

I I 1 I 1 1 .  I \ I under water. use caution when crossing. 

EVACUATION ROUTE 
Evacuation Site: Desert Valley Baptist Church 

42425 North New River Road 
New River, Arizona 85086 
(623) 465-946 1 

Pan7 
a. South (Right) on New River Road to Honda Bow Road 
b. South (Straight) on New River Road a short distance to  Desert Valley 

Baptist Church on East (Left) Side of New River Road Just South of 
Honda Bow Road 



SKUNK CREEK FLOOD RESPONSE PLAN 
CLINE CREEK GROU 

Honda Bow Road Group 

esert Hills Drive Group 

H I WHAT IT MEANS WHAT YOU NEED TO DO 

* A& f id tng  p s d e .  1n mmh c.mwa1 
h the Uppw Skunk C& W Chis- ". r 

- -  - - 

(FCDM ager + Heavy rainfall detected in upper Skunk or Cline Creeks Wate 
+ Moderate flow volumes detected by stream gages 

Skunk Creek Mess; + Potential for life-threatening flooding exists 
Flash Flood Alert + Take necessary precautions! 
(begin timelend time) 

I (NOAA Radio) 
I 
3 Flash flooding imminent or occuring in north cent1 ' ' 

including Skunk Creek or Cline Creek 
National Weather 
Flash Flood Warning 
(begin timelend time) . 

Takt cessary precaution5 

- 
+ You MAY be instructed to  EVACUATE and will need to  

do so in a moment's notice. You may only have minutes! Get Prepa 
+ Monitor your FCDMC pager and NOAA weather radio continually fol t updates. 

Locate all residents of your home, pets and livestock Collect absolute 
necessities and load in your vehicle(s). Include a flashlight. Secure 

:opa County, premises. I ' evacuatf Find a lipht-mlored sheet c 
' . 

I 

I 

essage progression may shortcut t o  FCDWC Message 3 or 4 at any point in the sequence a 
in the day, the warning message sequence may shortcut t o  NWS Flash Flood Warning, as appropl 

+ Lea\ ie e ration site and return to  yc iome using same 
route In reverse. 

+ Use flashlights t o  examine buildings. Flammables may be inside. 
+ Electrical equipment should be dried and checked before being returned 

to  service.. 
+ Boil drinking water before using. Wells should be pumped out and wate- 

tested for purity before drinking. 
+ Throw out any fresh food that has come in contact with flood waters. 

evolving flood conditions warrant If a NWS Flash Flood Watch is in effect early 
~ te  to changing weather conditions 



SKUNK CREEK FLOOD RESPONSE PLAN 

POTENTIAL TROUBLE AREAS 

-) Circle Mountain Road Dip Crossing at Skunk Creek 

) 3rd Avenue Dip Crossing at Cline Creek 

r Use Caution in Dip Crossing on 3rd Avenue between Cavalry 
Road and Honda Bow Road 

r' The Cline Creek bridge was designed to withstand a 100-year event 
without overtopping, however, there is a possibility it might be 
under water. Use Caution when crossing. 

EVACUATION ROUTE 
Evacuation Site: Desert Valley Baptist Church 

42425 North New River Road 
New River, Arizona 85086 
(623) 465-946 1 

SelleyslCaldwell 
a. South (Right) on 3rd Avenue to  Honda Bow Road (USE CAUTION) 
b. East (Left) on Honda Bow Road to  New River Road 
c. South (Right) on New River Road a short distance to  Desert Valley 

Baptist Church on East (Left) Side of New River Road Just South of 
Honda Bow Road 

NOTE: The Flood Control District of Maricopa County (FCDMC) and National Weather Service (NWS) 
will provide timely weather information and flood warning messages to you to  the best of their abitlity using 
currently available technology. Be advised that prediction of flash floods is complex and conditions can 
change very rapidly. You have a responsibility t o  do what you can to  remain alert for changing flood 
conditions impacting your residence. Closely monitor local conditions around your residence. Use the pager, 
weather radio, commercial radio, and television to  stay informed. You may also contact FCDMC Flood Warning 
Branch directly for Skunk Creek flood information two ways. 
I. Telephone (602) 506-870 1 
2. Web site http:// l56.42.96.39lalerc/skunk-frplsc.htmI 
Call 9 1 I if you need emergency assistance during a flood event 

When rainfall increases rapidly or flood conditions worsen significantly, follow the instructions 
listed under "What You Need To Do" even if you have not received a pager or weather radio 
flood warning message. 
USE COMMON SENSE! 

NTS 
Aerial Photo Date: 71 1999 



SKUNK CREEK FLOOD RESPONSE 
HONDA BOW ROAD GROUP 

PLAN 

f \ 

' Zorrillo Drive Group 

Cline Creek Group 

Honda Bow Road Group 

Desert Hills Drive Group 
L J 

MESSAGE WHAT IT HEAWS WHAT YOU WEED TO D8 
+ Flash flooding possible in north central Maricopa County, including + Monitor your FCDMC pager and NOAA weatl 

Skunk Creek or  Cline Creek I updates. Other sources of flood information: 
National Weather I ice Some commercial radio and W stations voluntarily broadcast 
Elash Flood Watch + Be alert! NWS flash flood watch and flash Anqd w3rning informntion 
:begin timelend time) Real-time FCDMC rainfall and flc info tion is a ys available ,:I 

by monitoring their web page at: 

:FCDMC Pager) I + Flash flooding possible in north central Maricopa Coun 
in the UF--- Skunk Creek and Cline CI---I: areas 

skunk Creek Message I 
Neather Alert 
:begin timelend time) 

radio continually for '11 

NOTE: The message progression may shortcut t o  FCDMC Message 3 o r  4 at any point in the sequence as evolving flood conditions warrant If a NWS Flash Flood Watch is in effect early 
in the day, the warning message sequence may shortcut t o  NWS Flash Flood Warning, as appropriate to changing weather conditions 



SKUNK CREEK FLOOD RESPONSE PLAN 

POTENTIAL TROUBLE AREAS 

@ Honda Bow Road Dip Crossing at Skunk Creek 

Intersection of Honda Bow Road and 7th Avenue 

@ Circle Mountain Road Dip Crossing at Skunk Creek 

Use Caution in Dip Crossing on 3rd Avenue between Cavalry 7 Road and Honda Bow Road 

7 The Cline Creek bridge was designed to withstand a 100-year event ' without overtopping, however, there is a possibility it might be 
under water. Use Caution when crossing. 

EVACUATION ROUTE 
Evacuation Site: Desert Valley Baptist Church 

42425 North New River Road 
New River, Arizona 85086 
(623) 465-946 1 

AlbertlEllerlHineslFunk 
a. North (Left) on 7th Avenue to  Cavalry Road 
b. East (Right) on Cavalry Road to 3rd Avenue 
c. South (Right) on 3rd Avenue to Honda Bow Road (USE CAUTION) 
d. East (Left) on Honda Bow Road to New River Road 
e. South (Right) on New River Road a short distance to Desert Valley 

Baptist Church on East (Left) Side of New River Road Just South of 
Honda Bow Road 

McKeaglGeraci 
f. East (Right) on Honda Bow Road to  New River Road 
g. South (Right) on New River Road a short distance to Desert Valley 

Baptist Church on East (Left) Side of New River Road Just South of 
Honda Bow Road 

NOTE: The Flood Control District of Maricopa County (FCDMC) and National Weather Service (NWS) 
will provide timely weather information and flood warning messages to you to  the best of their abitlity using 
currently available technology. Be advised that prediction of flash floods is complex and conditions can 
change very rapidly. You have a responsibility t o  do what you can to  remain alert for changing flood 
conditions impacting your residence. Closely monitor local conditions around your residence. Use the pager, 
weather radio, commercial radio, and television to  stay informed. You may also contact FCDMC Flood 
Warning Branch directly for Skunk Creek flood information two ways. 
I. Telephone (602) 506-870 1 
2. Web site http:// l56.42.96.39/alertlskunk-frp/sc.html 
Call 9 1 I if you need emergency assistance during a flood event 

When rainfall increases rapidly or flood conditions worsen significantly, follow the instructions 
listed under "What You Need To Do" even if you have not received a pager or weather 
radio flood warning message. 
USE COMMON SENSE! 

NTS 
Aerial Photo Date: 71 1999 



SKUNK CREEK FLOOD RESPONSE PLAN 
DESERT HILLS DRIVE GROU 

L -lend ' 
Zorrillo Drive Group 

I Cline Creek Group 

I Honda Bow Road Group 
I 

Desert Hills Drive Group 
J 

I 
I Flash flooding possible in north cen 

Skunk Creek or :ree 

(FCI CPager) + Heavy rainfall detected pper Skunk or Cline Creeks Watersht 
+ Moderate flow volumes detected by stream gages 

Skunk Creek I-lessage ? + Potential for life-threatening flooding exist: 
Flash Flood Alert + Take necessary orecautions! 
(begin timelend time) 

WHAT Y0U WEED T0  D0 

DMC ra 

' b :their v 
htt~:llwww.tcd.marico~a.gov~a~ert~akrt. 

. 34_hOUr hydrnlnair 3nrl w m = + h a r  infr 

available at: 
WW\" 

+ You MAY be instru~ d will need 
do so in a moment's notice. You may only have minutes! Get Pr red! 

-+ Monitor your FCDMC pager and NOAA weather radio continual,, ,ar 
updates. 

-+ Locate all residents of your home, pets and livestock Collect absolute 
necessities and load in your vehicle@). Include a flashlight. Secure 

(NOAA Radio) Flash flooding imminent o r  occuring in north central E :opa counr/,l + premises. 
including Skunk Creek or Cline r-eek Find a lipht-colored 'et or tc ' t o  hanr 

National Weather Serv 
Flash Flood Warning Takc :aut ;! 
(begin timelend tim 

ase you 

6 

in the day, the warning message sequence may shortcut t o  NWS Flash Flood Warning, as appropriate to changing weather conditions 



SKUNK CREEK FLOOD RESPONSE PLAN 

NOTE: The Flood Control District of Maricopa County (FCDMC) and National 
Weather Service (NWS) will provide timely weather information and flood warning 
messages t o  you to  the best of their abitlity using currently available technology. Be 
advised that prediction of flash floods is complex and conditions can change very rapidly. 
You have a responsibility t o  do what you can t o  remain alert for changing flood 
conditions impacting your residence. Closely monitor local conditions around your 
residence. Use the pager, weather radio, commercial radio, and television to  stay 
informed. You may also contact FCDMC Flood Warning Branch directly for Skunk 
Creek flood information two ways. 
I. Telephone (602) 506-870 1 
2. Website http:/ll56.42.96.39/alert/skunk-frplsc.html 
Call 9 1 1 if you need emergency assistance during a flood event 

When rainfall increases rapidly or flood conditions worsen significantly, 
follow the instructions listed under "What You Need To Do" even i f  you 
have not received a pager or weather radio flood warning message. 

I USE COMMON SENSE! 

I EVACUATION ROUTE 
Evacuation Site: Daisy Mountain Fire Department Station 

25 1 West Desert Hills Drive 
Phoenix, Arizona 85086 
(623) 465-7400 

Hopwood Trust 
a. South (Right) on 15th Avenue to  lrvine Road 
b. West (Right) on lrvine Road to  17th Avenue 

Hopwood TrustlHarperlMathislBirdsell 
c. South (Left) on 17th Avenue to  Joy Ranch Road 
d. East (Left) on Joy Ranch Road to  7th Avenue 
e. North (Left) on 7th Avenue to  Desert Hills Drive 
f. East (Right) on Desert Hills Drive to  Daisy Mountain Fire Station 

on South (Right) Side of Desert Hills Drive Just West of Central Avenue I Park 
g. South (Right) on 2 1 st Avenue to  Joy Ranch Road 
h. East (Left) on Joy Ranch Road to  7th Avenue 
i. North (Left) on 7th Avenue to Desert Hills Drive 
j. East (Right) on Desert Hills Drive to  Daisy Mountain Fire Station 

on South (Right) Side of Desert Hills Drive Just West of Central Avenue 

NTS 
Aerial Photo Date: 71 1999 



Appendix B 

Lists of Property Ownership 

Information for the WCMP Study Area 



APPENDIX B, TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership lnformatlon Sorted by TAG Number 

Appendices.xls 81310 1 Appendix B. Table B-1. Page 1 of 18 



APPENDIX B. TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN. PHASES 1 and 2 

List of Property Ownership Information Sorted by TAG Number 

Mailing Address 1 Malllng Address 2 Site Address 1 

Appendices.xls 8/3/01 Append~x B, Table 0-1, Page 2 of 18 



APPENDIX B, TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

Llst of Property Ownership lnformatlon Sorted by TAG Number 

Appendices.xls 8/3/01 Append~x B. Table 0-1. Page 3 of 18 



APPENDIX B, TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownership Information Sorted by TAG Number 

Mailing Address 1 Mailing Address 2 Site Address 1 Site Adress 2 

Appendices.xls 8/3/01 Append~x 0. Table 0-1, Page 4 of 18 



APPENDIX 8,  TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

Llst of Property Ownership Information Sorted by TAG Number 

Site Address 1 Site Adress 2 

Appendix B. Table B-1, Page 5 of 18 



APPENDIX B, TABLE B-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Propelty Ownership Information Sorted by TAG Number 

Mailing Address 1 Mailing Address 2 

Appendices.xls 8/3/01 Appendix 6. Table 6-1. Page 6 of 18 



APPENDIX 6, TABLE B-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership lnfonnatlon Sorted by TAG Number 

Site Address I Site Adress 2 

Appendices.xls 8/3/01 Appendix 0. Table 0-1. Page 7 of 18 



APPENDIX 8. TABLE 0-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

Llst of Property Ownership Information Sorted by TAG Number 

Site Address 1 Site Adress 2 

Append~ces.xls 8/3/01 Appendix B. Table 0-1. Page 8 of 18 



APPENDIX 8 ,  TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership Information Sorted by TAG Number 
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APPENDIX B, TABLE B-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownership Information Sorted by TAG Number 

Mailing Address 1 Mailing Address 2 Site Address 1 
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APPENDIX 6, TABLE B-I 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

Llst of Property Ownership lnformatlon Sorted by TAG Number 
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APPENDIX 6, TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership information Sorted by TAG Number 
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APPENDIX 6, TABLE 6-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

Llst of Property Ownership Information Sorted by TAG Number 
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APPENDIX B, TABLE B-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property O ~ n e ~ h i p  Information Sorted by TAG Number 

Site Address 1 Site Adress 2 
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APPENDIX B, TABLE B-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership information Sorted by TAG Number 
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APPENDIX B, TABLE B-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

Llst of Properly Ownership Information Sorted by TAG Number 
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APPENDIX 8, TABLE 8-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownership Information Sorted by TAG Number 
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APPENDIX B, TABLE 8-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownership lnforrnatlon Sorted by TAG Number 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

Llst of Property Ownership Information Sorted by Last Name 

Mailing Address I Mailing Address 2 Slte Address I Site Adress 2 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownership information Sorted by Last Name 

Mailing Address 2 Site Address 1 Site Adress 2 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

Llst of Property Ownership lnformatlon Sorted by Last Name 

Mailing Address I Malllng Address 2 Slte Address 1 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property bwnenhlp Information Sorted by Last Name 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Propelty Ownership information Sorted by Last Name 

Mailing Address 2 Site Address 1 Site Adress 2 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership information Sorted by Last Name 

Site Address 1 Site Adress 2 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Propelty Ownership Information Sorted by Last Name 

Mailing Address 1 Mailing Address 2 Site Address 1 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership information Sorted by Last Name 

Malling Address 2 Site Address 1 Slte Adress 2 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Propelty Ownership information Sorted by Last Name 
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APPENDIX 8, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownership information Sorted by Last Name 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership information Sorted by Last Name 

Site Address I 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Properly Ownership Information Sorted by Last Name 

Site Address 1 Slte Adress 2 
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APPENDIX 6, TABLE B-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

Llst of Property Ownership Information Sorted by Last Name 

Malllng Address 1 Mailing Address 2 Slte Address 1 Site Adress 2 
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APPENDIX B, TABLE 8-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES 1 and 2 

List of Property Ownership Information Sorted by Last Name 
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APPENDIX B, TABLE 0-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASES I and 2 

List of Property Ownenhip Information Sorted by Last Name 
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List of Property Ownership Information Sorted by Last Name 



Appendix C 

List of Areas of Floodplain, Floodway and 

Erosion Hazard Zones for each Property 



APPENDIX C, TABLE C-I 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of Floodplain, Floodway, and Erosion Hazard Zones Areas Sorted by TAG 

LEGEND: 
100% of parcel is within the FEMA 100-yr Floodway and the Erosion Control Zone 
100% of parcel is within the FEMA 100-yr Floodway 
100% of parcel is within the Erosion Control Zone 
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APPENDIX C, TABLE C-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of Floodplain, Floodway, and Erosion Hazard Zones Areas Sorted by TAG 

LEGEND: 
100% of parcel is within the FEMA 100-yr Floodway and the Erosion Control Zone 

100% of parcel is within the FEMA 100-yr Floodway 
100% of parcel is within the Erosion Control Zone 
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APPENDIX C, TABLE C-I 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of Floodplain, Floodway, and Erosion Hazard Zones Areas Sorted by TAG 

LEGEND: 
100% of parcel is within the FEMA 100-y Floodway and the Erosion Control Zone 
100% of parcel is within the FEMA 100-y Floodway 
100% of parcel is within the Erosion Control Zone 
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APPENDIX C, TABLE C-I 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of Floodplain, Floodway, and Erosion Hazard Zones Areas Sorted by TAG 

LEGEND: 
100% of parcel is within the FEMA 100-yr Floodway and the Erosion Control Zone 
100% of parcel is within the FEMA 100-yr Floodway 
100% of parcel is within the Erosion Control Zone 

Assessors's 
Parcel 

Number Last Name 

Total 
Parcel 

FEMA 100yr Floodplain FEMA 100-yr Floodway 
Area I % of Parcel I Area I %of Parcel 

U I Y I I I I I ~  T-", I ,  =-I", I&-.-., 

FEMA 100-yr Erosion Hazard Zones 
Floodway Erosion Control Zone Lateral 

Fringe Area % of Parcel Severe Migration Long-Term 
(5147) (12)+(13) (10)1(4) 

" ,. , 

I 
- - 

4 1  1 202 21 031 S 1 Henscheid Lawence Steve--- 2.31 1 .81 78.3%1 1.51 65.2%1 0.31 1.81 78.3%1 1.01 0.81 0.4 
642 1 202 21 031T IHenscheid Lawrence Steve 2.61 1.41 53.8%1 1.21 46.2%1 0.21 0.71 26.9%1 0.01 0.71 1.3 
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APPENDIX C, TABLE C-I 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of Floodplain, Floodway, and Erosion Hazard Zones Areas Sorted by TAG 

LEGEND: 
100% of parcel is within the FEMA 100-yr Floodway and the Erosion Control Zone 
100% of parcel is within the FEMA 100-yr Floodway 
100% of parcel is within the Erosion Control Zone 
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Appendix D 

List of Structures Located within the 

Floodplain, Floodway and Erosion Hazard 

Zones for each Property 



APPENDIX D, TABLE D-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of All Structures Located within the Floodway, Floodplain and Erosion Hazard Zones Sorted by TAG 
(from aerial photos taken July, 1999) 



APPENDIX D, TABLE D-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of All Structures Located within the Floodway, Floodplain and Erosion Hazard Zones Sorted by TAG 
(from aerial photos taken July, 1999) 

Notes: 
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APPENDIX D, TABLE D-1 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

List of All Structures Located within the Floodway, Floodplain and Erosion Hazard Zones Sorted by TAG 
(from aerial phdtos taken July, 1999) 

I Assessors's HEC-RAS Cross Section Cross FEMA 100-year 1 Erosion Hazard Zone I Elevations 

Parcel Last Down I UP Section ( Floodway I I Water 1 Finished ( Difference 
. 

Tag ID Number Name 

WSEL interpolated by Stantec 

' WSEL set to match neighboring structure from our model 

House U.C.= House under construction 
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Appendix E 

Summary of Estimated Flow Rate and 

• Recurrence Interval at Elevation of Finished 

Floor for Residences in Floodway and 

Severe Erosion Hazard Zone 



APPENDIX E, TABLE E-1 
SKUNK CREEK WATERCOURSE MASTER P U N ,  PHASE 2 

Estimated Flow Rate and Recurrence Interval at Elevation of Finished Floor 
(sorted by column 14 and whether Me structure is habitable) 

~ W S E L  Interpolated 

I WSEL set to match nelghbonng structure 

Flnlshed Floor elevatlon for houses. Adjacent ground elevatlon for moblle homes 

Property was not surveyed. thls elevatlon was est~mated from top0 (Barnes house = EGE+12") 

n/a = Residence rs outside the floodplain 
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Appendix F 

1 Ranking Matrix Tables for Residences in 

100-year Floodway and 

I Severe Erosion Hazard Zone 



APPENDIX F, TABLE F-I 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

Ranking Matrix for Residences in 100-year Floodway and Severe Erosion Hazard Zone 

Based on Probability of Flooding 

Percent chance of floodwater entering home in any given year1 

Erosion Hazard Zone 1 -2 (1 00yr-50yr) 2-4(50yr-25yr) 10-50 ( I  Oyr-2yr) 

Long-Term 

Lateral Migration 

Severe 

I 

Legend: , 

Signifies low hazard potential. 

Signifies moderate hazard potential. 

Signifies high hazard potential. 

Signifies very high hazard potential. 

s ignifies severe hazard potential. 

Estimated using the finished floor elevation for site-built homes, and the elevation of the ground 
under the home for mobile homes. 

2 647 is the TAG Number; Numbers in parentheses are the Field Survey Cross Section Numbers, M is for Mobile Home, 
G is for Garage, B is for Building, no letter signifies a site-built house. 
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APPENDIX F, TABLE F-2 
SKUNK CREEK WATERCOURSE MASTER PLAN, PHASE 2 

Ranking Matrix for Residences in 100-year Floodway and Severe Erosion Hazard Zone 
Based on 100-year Flow Depth 

Depth of flow in structure during 100-year flood in feet1 

Erosion Hazard Zone 0-1 1 -2 2 -3 3-4 

I Lateral Migration 

Legend: 

Signifies low hazard potential. 

Signifies moderate hazard potential. 

Signifies high hazard potential. 

Signifies very high hazard potential. 

Signifies severe hazard potential. 

1 Estimated using the finished floor elevation for site-built homes, and the elevation of the ground 
under the home for mobile homes. 

2 84 is the TAG Number; Numbers in parentheses are the Field Survey Cross Section Numbers, M is for Mobile Home, 
G is for Garage, B is for Building, no letter signifies a site-built house. 
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Appendix G 

Results Summaries from Individual Meetings 

with Property Owners 

, (including handout materials) 



SKUNK CREEK WATERCOURSE MASTER PLAN 
INDIVIDUAL MEETING SUMMARIES 

Parcel 202-21 -01 3R 

Home Owner: Jeannie EIler 
Meeting Date: March 8,2001 
Meeting Location: 42828 N. 7'h Avenue, New River, AZ 

In Attendance: 

Ms. Jeannie Eller 
A friend of Ms. Eller, name unknown 
Ms. Marilyn DeRosa, FCDMC 
Mrs. Shanna Yeager, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This I-page sheet lists information about structures on 
the property in question. It includes: 

b The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 

b The finished floor elevation of the structure. 
b The estimated depth of water above the finished floor during a 100-year flood. 
b The estimated flow rate in Skunk Creek where the floor first begins to be flooded (for 

mobile homes, the flow rate required to start flooding the ground under the mobile). 
b The approximate flood retum interval for the flow rate required to reach the finished floor 

elevation, or the ground beneath mobile homes. The retum interval is in relation to a 
flood frequency curve for the USGS Flow Gage at the Skunk Creek crossing of 
lnterstate 17, and is not site-specific. 

b Whether or not the structure is within the FEMA 100-year Floodway. 
b Which Erosion Hazard Zone the structure is within. 
b A written description of what the findings mean. 

2. A 200-scale color aerial photograph of Ms. Eller's property and adjacent parcels. The FEMA 
100-year Floodplain and Floodway are shown as blue and red lines, respectively. The 
Erosion Hazard Zones defined under the WCMP are shown as areas shaded in red (severe 
zone), yellow (lateral migration zone), and green (long-term zone). The elevation of the 
finished floor of Ms. Eller's house is shown (based on a field survey), as well as the FEMA 
100-year water surface elevation at her house. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure and its finished floor elevation, the limits of the FEMA 100-year Floodway, and the 
FEMA 100-year water surface elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of Interstate 17, including approximate retum frequencies. - 

5. A copy of the Maricopa County Floodplain Regulations. 
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Meeting Results: 

Marilyn opened by presenting the goals of the Skunk Creek Watercourse Master Plan (WCMP) @ and informing Ms. Eller that her home on Assessor~s Parcel 202-21-013R is located entirely 
within the FEMA 100-year Floodway. Marilyn expressed that the purpose of this meeting was 
informational, intended to inform Ms. Eller of the flood and erosion hazards present on the 
property where she resides. These hazards have been identified during the WCMP preparation 
and warrant an individual meeting to describe the findings. Marilyn thanked Ms. Eller for taking 
the time to meet with us. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 100-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

The presentation materials were used as examples specific to Ms. Eller's property. Ms. Eller 
said she was familiar with the basics of the FEMA flood insurance program from having applied 
for a building permit and receiving a denial because she was in the floodway. Next, Tom 
described the Erosion Hazard Zones that were prepared as part of the WCMP. The severe 
erosion hazard zone was described as the area subject to erosion during a large flood, such as 
the 1 % flood. The lateral migration erosion hazard zone was described as the area subject to 
erosion from a typical series of floods over a 60-year period, including the erosion resulting from 
a large flood, such as the 1 % flood. Tom spent time describing the potential for movement of 
the main channel of Skunk Creek back and forth across the floodplain using the cross section 
handout and the plan view. Tom explained that the geomorphology study results show that the 
main channel of Skunk Creek has moved as much as 400 feet in some areas within the last 60- 
years. The long-term erosion hazard zone was described as the area expected to be subject to 
erosion over a much longer period of time, from 60- to 1,000-years. It is the area that geologic 
evidence shows Skunk Creek has occupied in the past 60- to 1000-years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on Ms. Eller's home were explained. Implementation would result 
in increased flow depths and velocity through her home, and difficulty of access across the 
levees. It was explained that if this alternative were selected, her property would probably be 
recommended for a mandatory buy-out program because her home would lie inside the levees. 
Building levees around her home would constrict the wash too much and is infeasible. 

The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. Implementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the @ floodway would possibly be included in a voluntaty buy-out program. The impact on Ms. Eller's 
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property is that the entire parcel would be restricted from future building, but that she could 
continue to live there if she chooses. 

The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. Almost all of her property 
is within this zone; therefore, the impact on her property would be that no building would be 
allowed in this zone. The possibility of a voluntary buyout program for her property was 
presented as one possible implementation option. When asked how Ms. Eller felt about such a 
program, she was interested, but concerned about the amount of compensation that would be 
offered. She explained that she had bought this property many years ago with the goal of using 
it to fund her retirement, which is 2 to 3 years away. Now, she can't build on it or sell it to 
someone else to build on it. This puts her in a very detrimental position. Marilyn explained that 
the buy-out program is voluntary, and that she could still live here if she chooses. The buy-out 
would be based on a fair market value appraisal plus an additional relocation expense 
allowance. Marilyn also made it clear that a buy-out program would have to receive the 
approval of the Maricopa County Board of Supervisors and that, if approved, would take time to 
implement, possibly years because of funding constraints. She explained that this has been 
previously done by the Flood Control District for homes built within the floodway of New River. 
Ms. Eller expressed great concern about the entire process and that she is very upset about the 
position she has found herself in. She would be in favor of the voluntary buy-out program if the 
price were fair. 

Ms. Eller asked why she couldn't add on to her home. Shanna explained that she can, but the 
value of the addition cannot exceed 50% of the appraised value of the home at the time of the 
addition. Also, the 50% value at the time of the first addition is the total amount that can be 
spent on any additions, then or in the future. Shanna also explained that if the home bums 0 down, or some other similar catastrophe happens, it couldn't be rebuilt. 

Marilyn explained that a flood warning system for existing homes in the area was being 
considered. The meeting lasted about 1 % hours. 
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Skunk Creek Watercourse Master Plan, Phase II 

Floodplain Status Information Sheet 

Parcel Number: 202-21-013R 
Owner: Eller 

Address: 42828N.7thAve. 
New River, AZ 85087 

Phone: (623) 465-01 94 

Project Tag ID # 585 

Summary of Findings 

The house on this parcel is subject to flooding and is located within the FEMA 100-year 
floodway. During the 100-year flood, there would be approximately I 1  inches of water in 
the house. Lower frequency storms would also cause flooding problems. The 56-year 
storm, which has approximately a 2% probability of occuring or being exceeded in any 
given year, would reach the finished floor elevation. 

I 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
rcfS1 

Existing Condition 100-yr ' 

Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

The house on this parcel is located within the Lateral Migration Erosion Hazard Zone. 
The danger of erosion in this zone is less than in the Severe Erosion Hazard Zone, but 
could occur at some point within the next 60 years. 

House 

18 

23.12 

24,400 

1980.2 

1979.3 

0.9 

18,000 

56-yr 

Yes 

Lateral 
Migration 



US GEOLOGICAL SURVEY 
SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number: 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112"07'09", in NW114SE1/4SE1/4 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved: 1959 through 1999 
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Parcel 202-21 -1 69 

Home Owner: Joe and Claudia Hines 
Meeting Date: March 8,2001 @ Meeting Location: 43012 N. 7th   venue, New River, AZ 

In Attendance: 

Mr. Joe Hines 
Mrs. Claudia Hines 
Ms. Marilyn DeRosa, FCDMC 
Mrs. Shanna Yeager, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This I -page sheet lists information about structures on 
the property in question. It includes: 

b The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 

b The finished floor elevation of the structure. 
b The estimated depth of water above the finished floor during a 100-year flood. 
b The estimated flow rate in Skunk Creek where the floor first begins to be flooded (for 

mobile homes, the flow rate required to start flooding the ground under the mobile). 
b The approximate flood retum interval for the flow rate required to reach the finished floor 

elevation, or the ground beneath mobile homes. The retum interval is in relation to a 
flood frequency curve for the USGS Flow Gage at the Skunk Creek crossing of 
lnterstate 17, and is not site-specific. 

b Whether or not the structure is within the FEMA 100-year Floodway. 
b Which Erosion Hazard Zone the structure is within. 
b A written description of what the findings mean. 

2. A 200-scale color aerial photograph of the Hines's property and adjacent parcels. The 
FEMA 100-year Floodplain and Floodway are shown as blue and red lines, respectively. 
The Erosion Hazard Zones defined under the WCMP are shown as areas shaded in red 
(severe zone), yellow (lateral migration zone), and green (long-term zone). The elevation of 
the finished floor of the Hines's house is shown (based on a field survey), as well as the 
FEMA 100-year water surface elevation at their house. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure and its finished floor elevation, the limits of the FEMA 100-year Floodway, and the 
FEMA 1 00-year water surface elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of lnterstate 17, including approximate retum frequencies. 

5. A copy of the Maricopa County Floodplain Regulations. 
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Meeting Results: 

Marilyn opened by presenting the goals of the Skunk Creek Watercourse Master Plan (WCMP) 
and informing the Hines's that their home on Assessor's Parcel 202-21 -1 69 is located entirely 
within the FEMA 100-year Floodway, and within the severe erosion hazard zone. Marilyn 
expressed that the purpose of this meeting was informational, intended to inform the Hines's of 
the flood and erosion hazards present on the property where they reside. These hazards have 
been identified during the WCMP preparation and warrant an individual meeting to describe the 
findings. Marilyn thanked the Hines's for taking the time to meet with us. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 100-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

The presentation materials were used as'examples specific to the Hines's property. Next, Tom 
described the Erosion Hazard Zones that were prepared as part of the WCMP. The severe 
erosion hazard zone was described as the area subject to erosion during a large flood, such as 
the 1 % flood. The lateral migration erosion hazard zone was described as the area subject to 
erosion from a typical series of floods over a 60-year period, including the erosion resulting from 
a large flood, such as the 1 % flood. Tom spent time describing the potential for movement of 
the main channel of Skunk Creek back and forth across the floodplain using the cross section 
handout and the plan view. Tom explained that the geomorphology study results show that the @ main channel of Skunk Creek has moved as much as 400 feet in some areas within the last 60- 
years. The long-term erosion hazard zone was described as the area expected to be subject to 
erosion over a much longer period of time, from 60- to 1,000-years. It is the area that geologic 
evidence shows Skunk Creek has occupied in the past 60- to 1000-years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on the Hines's home were explained. lmplementation would result 
in increased flow depths and velocity through their home, and difficulty of access across the 
levees. It was explained that if this alternative were selected, their property would probably be 
recommended for a mandatory buy-out program because the home would lie inside the levees. 
Building levees around their home would constrict the wash too much and is infeasible. 

The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. Implementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the 
floodway, especially those within the severe erosion hazard zone, would possibly be included in 
a voluntary buy-out program. The impact on the Hines's property is that the entire parcel would 

e be restricted from future building, but that they could continue to live there if they choose. 
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The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. Almost all of their 
property is within this zone; therefore, the impact on the Hines's property would be that no 
building would be allowed in this zone. The possibility of a voluntary buyout program for their 
property was presented as one possible implementation option. When asked how the Hines's 
felt about such a program, there was considerable discussion. Mrs. Hines was not convinced 
there is really a safety problem. She stated that they have never had water from the creek 
overtop the bank in the 30 plus years they have resided on the property. Mr. Hines said he felt 
we were presenting the facts as we understood them, but he was concerned that the erosion 
hazard lines were not accurate. Mr. Hines said that Cline Creek comes into Skunk Creek just 
upstream of his property, and that it pushes Skunk Creek over to the west bank. Therefore, he 
asked why the erosion line pushed so far to the east. Tom explained that Cline Creek joins 
Skunk Creek over % mile upstream and that it in fact does push Skunk Creek to the west. 
However, the Skunk Creek main channel pushes back to the east at his property. There is also 
the potential for the main Skunk Creek channel to move to the east during a single major flood 
because of a breakout area on the east bank upstream of the Hines's property. Mr. Hines 
voiced his opinion that vegetation in the wash bottom and on the west bank was causing Skunk 
Creek to erode the east bank next to his house. He would like to see that vegetation removed. 
Tom explained that removal of the native vegetation hurts the situation more than it helps. The 
vegetation is what helps slow down the natural erosion processes. Removing it can accelerate 
the process and make things worse for him. 

The Hines's ended up being interested in the possible buy-out program, but were concerned 
about the amount of compensation that would be offered. Marilyn explained that the buy-out 
program is voluntary, and that they could still live here if they choose. The buy-out would be 
based on a fair market value appraisal plus an additional relocation expense allowance. Marilyn @ also made it clear that a buy-out program would have to receive the approval of the Maricopa 
County Board of Supervisors and that, if approved, would take time to implement, possibly 
years because of funding constraints. She explained that this has been previously done by the 
Flood Control District for homes built within the floodway of New River. 

There was discussion about building permits for homes in the floodway. Shanna explained that 
additions to existing homes can be made, but the addition must be a part of the existing 
structure. The addition cannot exceed 50% of the appraised value of the home at the time of 
the addition. Also, the 50% value at the time of the first addition is the total amount that can be 
spent on any additions, then or in the future. Shanna also explained that if the home bums 
down, or some other similar catastrophe happens, it couldn't be rebuilt. 

Marilyn explained that a flood warning system for existing homes in the area was being 
considered. The meeting lasted about I % hours. 
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Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Numbec 202-21 -1 69 

Owner: Hines 
Address: 4301 2 N. 7th Ave. 

New River, AZ 85087 
Phone: (623) 465-7200 

Project Tag ID # 847 

Summarv of Findinqs 

L 

Both structures on this parcel are subject to flooding and are located within the FEMA 100 
year floodway. During the 100-year flood, there would be approximately 3' 4" of water in 
the house. Lower frequency storms would also cause flooding problems. For the house, 
the 17-year storm, which has approximately a 6% probability of occuring or being 
exceeded in any given year, would reach the finished floor elevation. 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 
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US GEOLOGICAL SURVEY 

SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number: 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112"07'09", in NW1/4SE1/4SE1/4 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1959 through 1999 

Approximate 
Discharge 

Frequency 
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Parcel 21 160-037C 

Home Owner: Tim and  Tammy Mathis 
@ Meeting Date: March 8,2001 

Meeting Location: 38640 N. 1 7'h Avenue, New River, AZ 

In Attendance: 

Mr. Tim Mathis 
Mrs. Tammy Mathis 
Mrs. Mathis's mother and father 
Ms. Marilyn DeRosa, FCDMC 
Mrs. Shanna Yeager, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This I-page sheet lists information about structures on 
the property in question. It includes: 

The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 
The finished floor elevation of the structure. 
The estimated depth of water above the finished floor during a 100-year flood. 
The estimated flow rate in Skunk Creek where the floor first begins to be flooded (for 
mobile homes, the flow rate required to start flooding the ground under the mobile). 
The approximate flood retum interval for the flow rate required to reach the finished floor 
elevation, or the ground beneath mobile homes. The return interval is in relation to a 
flood frequency curve for the USGS Flow Gage at the Skunk Creek crossing of 
lnterstate 17, and is not site-specific. 
Whether or not the structure is within the FEMA 100-year Floodway. 
Which Erosion Hazard Zone the structure is within. 
A written description of what the findings mean. 

2. A 200-scale color aerial photograph of the Mathis's property and adjacent parcels. The 
FEMA 100-year Floodplain and Floodway are shown as blue and red lines, respectively. 
The Erosion Hazard Zones defined under the WCMP are shown as areas shaded in red 
(severe zone), yellow (lateral migration zone), and green (long-term zone). The elevation of 
the finished floor of the Mathis's house is shown (based on a field survey), as well as the 
FEMA 100-year water surface elevation at their house. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure and its finished floor elevation, the limits of the FEMA 100-year Floodway, and the 
FEMA 100-year water surface elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of lnterstate 17, including approximate retum frequencies. 

5. A copy of the Maricopa County Floodplain Regulations. 
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Meeting Results: 

Marilyn opened by presenting the goals of the Skunk Creek Watercourse Master Plan (WCMP) 

@ and informing the Mathis's that their home on Assessor's Parcel 21 1 -50-037C is located entirely 
within the FEMA 100-year Floodway. Marilyn expressed that the purpose of this meeting was 
informational, intended to inform the Mr. and Mrs. Mathis of the flood and erosion hazards 
present on the property where they reside. These hazards have been identified during the 
WCMP preparation and warrant an individual meeting to describe the findings. Marilyn thanked 
the Mathis's for taking the time to meet with us. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 100-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

The presentation materials were used as examples specific to the Mathis's property. Next, Tom 
described the Erosion Hazard Zones that were prepared as part of the WCMP. The severe 
erosion hazard zone was described as the area subject to erosion during a large flood, such as 
the 1 % flood. The lateral migration erosion hazard zone was described as the area subject to 
erosion from a typical series of floods over a 60-year period, including the erosion resulting from 
a large flood, such as the 1% flood. Tom spent time describing the potential for movement of 
the main channel of Skunk Creek back and forth across the floodplain using the cross section 
handout and the plan view. Tom explained that the geomorphology study results show that the 
main channel of Skunk Creek has moved as much as 400 feet in some areas within the last 60- 
years. The long-term erosion hazard zone was described as the area expected to be subject to 
erosion over a much longer period of time, from 60- to 1,000-years. It is the area that geologic 
evidence shows Skunk Creek has occupied in the past 60- to 1000-years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on the Mathis's home were explained. Implementation would 
result in increased flow depths and velocity through their home, and difficulty of access across 
the levees. It was explained that if this alternative were selected, their property would probably 
be recommended for a mandatory buy-out program because the home would lie inside the 
levees. Building levees around their home would constrict the wash too much and is infeasible. 

The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. Implementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the 
floodway, especially those within the severe erosion hazard zone, would possibly be included in 
a voluntary buy-out program. The impact on the Mathis's property is that the entire parcel would 

0 be restricted from future building, but that they could continue to live there if they choose. 
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The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. Some of their property is * within this zone and outside the floodway; therefore, the impact on the Mathis's property would 
be that no building would be allowed in this zone. The possibility of a voluntary buyout program 
for their property was presented as one possible implementation option. When asked how the 
Mathis's felt about such a program, there was a very emotional discussion. The Mathis's 
understand there is a safety problem, but had hoped to be able to raise their children here. 

The Mathis's ended up being interested in the possible buy-out program, but were concerned 
about the amount of compensation that would be offered. Marilyn explained that the buy-out 
program is voluntary, and that they could still live here if they choose. The buy-out would be 
based on a fair market value appraisal plus an additional relocation expense allowance. Marilyn 
also made it clear that a buy-out program would have to receive the approval of the Maricopa 
County Board of Supervisors and that, if approved, would take time to implement, possibly 
years because of funding constraints. She explained that this has been previously done by the 
Flood Control District for homes built within the floodway of New River. 

Shanna explained that additions to existing homes can be made within a 100-year floodway, but 
the addition must be a part of the existing structure. The addition cannot exceed 50% of the 
appraised value of the home at the time of the addition. Also, the 50% value at the time of the 
first addition is the total amount that can be spent on any additions, then or in the future. 
Shanna also explained that if the home burns down, or some other similar catastrophe happens, 
it couldn't be rebuilt. 

Marilyn explained that a flood warning system for existing homes in the area was being 
considered. The meeting lasted about 2 hours. 
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1 
Skunk Creek Watercourse Master Plan, Phase I1 

7 Floodplain Status Information Sheet 

Parcel Number: 21 1 -50-037C 

Owner: Mathis 
Address: 38640 N. 17th Ave. 

New River, AZ 85086 
Phone: (623) 465-8731 

Projecf Tag ID # 104 

Summary of Findinqs 

All structures on this parcel are subject to flooding and are located within the FEMA 100- 
year floodway. During the 100-year flood, there would be approximately 10 inches of 
water in the house. Lower frequency storms would also cause flooding problems. For the 
house, the 53-year storm, which has approximately a 2% probability of occuring or being 
exceeded in -any given year, would reach the finished floor elevation. For the mobile 
home, the floodwaters do not have to reach the finished floor elevation to pose a hazard 
to the structure. As soon as water flows underneath the home, there is a danger that the 
foundation piers could be undermined and subsequently fail. This condition occurs in a 
storm frequency as low as the 29-year storm, which has approximately a 3% probability of 
occuring or being exceeded in any given year. 
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All structures on this parcel are located within the Lateral Migration Erosion Hazard Zone. 
The danger of erosion in this zone is less than in the Severe Erosion Hazard Zone, but 
could occur at some point within the next 60 years. 
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US GEOLOGICAL SURVEY 
SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number : 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112"07'09", in NW1/4SE114SE114 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1959 through 1999 



I@-YR W X l  - 18322 

2 WS Elev = I 8 3 2  2 
FF Elev -1830 9 

Bullding Flnlshed Floor 8s 1 3 
below 1 0 0 - y  WSEL 

I84F 
7840- 
m- 

3 7~16- 
,834- 
l 8J l~  

House I&@- 
Im- 
,826- 
,624.- 
,82?. 

100-YR WSEL = 1830.7 

1 WS Elev = I 8 3 0  7 
I FF Elev =I831 5 

Ftnis- 
Moblie Home O ~ O V ~  IOO-Y WSEL 

WS Elev=1833 3 
FF Emev =s832 5 

~,n,s- 
below 1 0 0 - y  WSEL 

"&+a 9o+a 9 l i00  ~ Z + W  ~ J + W  S+M 95100 96+w I ~ + M  m+m a I ~ + W  TO>+W IWW im+w i ~ t w  iostw rostw 107tw roatw rm+w i r a t a  irrtoo 



AERIAL PHOTO DATE: 7/1999 -- 
I- ; ' - -  I A F 

Scale: 1 "=200' 



Parcel 202-21 -0248 

Home Owner: Dan and Kathleen Albert 
@ Meeting Date: March 30,2001 

Meeting Location: 42745 N. 7th Avenue, New River, AZ 

In Attendance: 

Mr. Dan Albert 
Mrs. Kathleen Albert 
Ms. Marilyn DeRosa, FCDMC 
Mrs. Shanna Yeager, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This 1 -page sheet lists information about structures on 
the property in question. It includes: 

b The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 

b The finished floor elevation of the structure. 
b The estimated depth of water above the finished floor during a IOO-year flood. 
b The estimated flow rate in Skunk Creek where the floor first begins to be flooded (for 

mobile homes, the flow rate required to start flooding the ground under the mobile). 
b The approximate flood retum interval for the flow rate required to reach the finished floor 

elevation, or the ground beneath mobile homes. The retum interval is in relation to a 
flood frequency curve for the USGS Flow Gage at the Skunk Creek crossing of 
lnterstate 17, and is not site-specific. 

b Whether or not the structure is within the FEMA 100-year Floodway. 
b Which Erosion Hazard Zone the structure is within. 
b A written description of what the findings mean. 

2. A 200-scale color aerial photograph of the Albert's property and adjacent parcels. The 
FEMA 100-year Floodplain and Floodway are shown as blue and red lines, respectively. 
The Erosion Hazard Zones defined under the WCMP are shown as areas shaded in red 
(severe zone), yellow (lateral migration zone), and green (long-term zone). The elevation of 
the finished floor of the Albert's house is shown (based on a field survey), as well as the 
FEMA 1 OO-year water surface elevation at their house. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure and its finished floor elevation, the limits of the FEMA 100-year Floodway, and the 
FEMA 1 OO-year water surface elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of lnterstate 17, including approximate retum frequencies. 

5. A copy of the Maricopa County Floodplain Regulations. 
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Meeting Results: 

Marilyn opened by presenting the goals of the Skunk Creek Watercourse Master Plan (VVCMP) 
and informing the Albert's that their home on Assessor's Parcel 202-21 -024B is located entirely @ within the FEMA 100-year Floodway, and within the severe erosion hazard zone. Marilyn 
expressed that the purpose of this meeting was informational, intended to inform the Albert's of 
the flood and erosion hazards present on the property where they reside. These hazards have 
been identified during the WCMP preparation and warrant an individual meeting to describe the 
findings. Marilyn thanked the Albert's for taking the time to meet with us. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 100-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

The presentation materials were used as examples specific to the Albert's property. Next, Tom 
described the Erosion Hazard Zones that were prepared as part of the WCMP. The severe 
erosion hazard zone was described as the area subject to erosion during a large flood, such as 
the 1 % flood. The lateral migration erosion hazard zone was described as the area subject to 
erosion from a typical series of floods over a 60-year period, including the erosion resulting from 
a large flood, such as the 1 % flood. Tom spent time describing the potential for movement of 
the main channel of Skunk Creek back and forth across the floodplain using the cross section 
handout and the plan view. Tom explained that the geomorphology study results show that the @ main channel of Skunk Creek has moved as much as 400 feet in some areas within the last 60- 
years. The long-term erosion hazard zone was described as the area expected to be subject to 
erosion over a much longer period of time, from 60- to 1,000-years. It is the area that geologic 
evidence shows Skunk Creek has occupied in the past 60- to 1000-years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on the Albert's home were explained. lmplementation would result 
in increased flow depths and velocity through their home, and difficulty of access across the 
levees. It was explained that if this alternative were selected, their property would probably be 
recommended for a mandatory buy-out program because the home would lie inside the levees. 
Building levees around their home would constrict the wash too much and is infeasible. 

The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. lmplementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the 
floodway, especially those within the severe erosion hazard zone, would possibly be included in 
a voluntary buy-out program. The impact on the Albert's property is that the entire parcel would 
be restricted from future building, but that they could continue to live there if they choose. 
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The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. A small portion of their 
property is within this zone and outside the floodway; therefore, the impact on the Albert's 
property would be that no building would be allowed in this zone. The possibility of a voluntary 
buyout program for their property was presented as one possible implementation option. When 
asked how the Albert's felt about such a program, they were receptive. The Albert's understand 
there is a safety problem, but asked if there were other options for them. An examination of the 
handout materials showed that there is an area on their property outside the lateral migration 
erosion hazard zone that is large enough to build on. The Albert's expressed that their home is 
an historic structure that was moved onto their property from downtown Phoenix. We discussed 
the possibility of moving the existing home to the east end of the property, outside the 100-year 
floodway and the lateral migration erosion hazard zone. It appeared feasible to all of us. 
Shanna said that if building setback requirements from planning and zoning became a problem, 
that there was a strong case for a variance because of the necessity to relocate the existing 
structure because of flood hazards. 

The Albert's ended up being interested in the possible buy-out program, but would rather have 
the County move their home to a safer area on their existing property. Marilyn explained that 
the buy-out program is voluntary, and that they could still live here if they choose. The request 
to relocate their home on the same property is also possible. Marilyn explained a little more 
about the buy-out program stating it would be based on a fair market value appraisal plus an 
additional relocation expense allowance. Marilyn also made it clear that a buy-out program 
would have to receive the approval of the Maricopa County Board of Supervisors and that, if 
approved, would take time to implement, possibly years because of funding constraints. She 
explained that this has been previously done by the Flood Control District for homes built within 
the floodway of New River. 

Shanna explained that additions to existing homes can be made within a 1 OO-year floodway, but 
the addition must be a part of the existing structure. The addition cannot exceed 50% of the 
appraised value of the home at the time of the addition. Also, the 50% value at the time of the 
first addition is the total amount that can be spent on any additions, then or in the future. 
Shanna also explained that if the home burns down, or some other similar catastrophe happens, 
it couldn't be rebuilt. 

Marilyn explained that a flood warning system for existing homes in the area was being 
considered. The meeting lasted about 1% hours. 
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Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-21 -0246 
Ownec Albert 

Address: 42745 N. 7th Ave. 
New River, AZ 85087 

Phone: (623) 465-5971 

Project Tag ID # 616 

Summary of Findinqs 

Both structures on this parcel are subject to flooding and are located within the FEMA 100 
year floodway. During the 100-year flood, there would be approximately 1' 11" of water in 
the house. Lower frequency storms would also cause flooding problems. For the house, 
the 30-year storm, which has approximately a 3% probability of occuring or being 
exceeded in any given year, would reach the finished floor elevation. For the garage, the 
15-year storm, which has approximately a 7% probability of occuring or being exceeded in 
any given year, would reach the finished floor elevation. 

Garage 

17 

22.96 

24,400 

1974.3 

1971.4 

2.9 

7,400 

15-yr 

Yes 

Severe 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cfsl 

Existing Condition 100-yr . 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 

House 

16 

22.95 

24,400 

1973.4 

1971.4 

2.0 

12,200 

30-yr 

Yes 

Severe- 



US GEOLOGICAL SURVEY 
SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number : 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112"07'09", in NW114SE1/4SE1/4 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1959 through 1999 

Approximate 
Discharge 

Frequency 
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Parcels 21 1 -22-002J and 21 1 -22-002B 

Home Owner: 21 1-22-002J - Sharon Geraci; 21 1-22-002B - Jim and Kasey McKeag 
Meeting Date: March 13,2001 * Meeting Location: 755 W. Honda Bow, New River, AZ 

In Attendance: 

Ms. Sharon Geraci 
Mr. Jim McKeag 
Mrs. Kasey McKeag 
Ms. ???????, a realtor and resident of the area 
Ms. Marilyn DeRosa, FCDMC 
Mrs. Shanna Yeager, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This I-page sheet lists information about structures on 
both properties in question. It includes: 

The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 
The finished floor elevation of the structure. 
The estimated depth of water above the finished floor during a 100-year flood. 
The estimated flow rate in Skunk Creek where the floor first begins to be flooded (for 
mobile homes, the flow rate required to start flooding the ground under the mobile). 
The approximate flood retum interval for the flow rate required to reach the finished floor 
elevation, or the ground beneath mobile homes. The retum interval is in relation to a 
flood frequency curve for the USGS Flow Gage at the Skunk Creek crossing of 
lnterstate 17, and is not site-specific. 
Whether or not the structure is within the FEMA 100-year Floodway. 
Which Erosion Hazard Zone the structure is within. 
A written description of what the findings mean. 

2. A 200-scale color aerial photograph of the Geraci and McKeag's property and adjacent 
parcels. The FEMA 100-year Floodplain and Floodway are shown as blue and red lines, 
respectively. The Erosion Hazard Zones defined under the WCMP are shown as areas 
shaded in red (severe zone), yellow (lateral migration zone), and green (long-term zone). 
The elevation of the finished floor of the McKeagls house, and the Geraci mobile home, are 
shown (based on a field survey), as well as the FEMA 100-year water surface elevation at 
their homes. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure and its finished floor elevation, the limits of the FEMA 100-year Floodway, and the 
FEMA 100-year water surface elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of Interstate 17, including approximate retum frequencies. 

5. A copy of the Maricopa County Floodplain Regulations. 
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Meeting Results: 

A joint meeting was held with Ms. Geraci and the McKeag's, at their request. The meeting was 
held in the McKeag residence. Marilyn opened by presenting the goals of the Skunk Creek 
Watercourse Master Plan (WCMP) and informing Ms. Geraci and the McKeag's that their 
homes on Assessor's Parcel 21 1 -22-002J and 21 1 -22-002B are located entirely within the 
FEMA 100-year Floodway, and within the severe erosion hazard zone. Marilyn expressed that 
the purpose of this meeting was informational, intended to inform Ms. Geraci and the McKeag's 
of the flood and erosion hazards present on the property where they reside. These hazards 
have been identified during the WCMP preparation and warrant an individual meeting to 
describe the findings. Marilyn thanked Ms. Geraci and the McKeag's for taking the time to meet 
with us. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 100-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

The presentation materials were used as examples specific to Ms. Geraci's and the McKeag's 
property. Next, Tom described the Erosion Hazard Zones that were prepared as part of the 
WCMP. The severe erosion hazard zone was described as the area subject to erosion during a 
large flood, such as the 1% flood. The lateral migration erosion hazard zone was described as 
the area subject to erosion from a typical series of floods over a 60-year period, including the 
erosion resulting from a large flood, such as the 1 % flood. Tom spent time describing the 
potential for movement of the main channel of Skunk Creek back and forth across the floodplain 
using the cross section handout and the plan view. Tom explained that the geomorphology 
study results show that the main channel of Skunk Creek has moved as much as 400 feet in 
some areas within the last 60-years. The long-term erosion hazard zone was described as the 
area expected to be subject to erosion over a much longer period of time, from 60- to 1,000- 
years. It is the area that geologic evidence shows Skunk Creek has occupied in the past 60- to 
1 000-years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on Ms. Geraci's and the McKeag's homes were explained. 
Implementation would result in increased flow depths and velocity through their homes, and 
difficulty of access across the levees. Ms. Geraci's mobile home has a finished floor elevation 
the same as the 100-year flood water surface elevation. Her home is still in a very hazardous 
location because of the high velocity of flow under the mobile home that can knock down the 
supporting pillars. It was explained that if this alternative were selected, their property would 
probably be recommended for a mandatory buy-out program because the home would lie inside 
the levees. Building levees around their home would constrict the wash too much and is 

a infeasible. 
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The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. Implementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the * floodway, especially those within the severe erosion hazard zone, would possibly be included in 
a voluntary buy-out program. The impact on Ms. Geraci's and the McKeag's properties is that 
both parcels would be restricted from future building, but that they could continue to live there if 
they choose. 

The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. All of Ms. Geraci's 
property is within the 100-year floodway, and most is within the severe erosion hazard zone; 
therefore, no new building's that obstruct flow would be allowed on her property. All of the 
McKeag's property is within the severe erosion hazard zone and the 100-year floodway; 
therefore, no new building's that obstruct flow would be allowed on their property. The 
possibility of a voluntary buyout program for their properties was presented as one possible 
implementation option. 

When asked how the McKeag's felt about such a program, they were receptive. The McKeag's 
understand there is a safety problem. When asked how Ms. Geraci felt about such a program, 
she was receptive, but very upset because it would probably not happen soon enough to help 
her. Ms. Geraci related that she had bought the property thinking she could add other 
structures she needs to be able to conduct a single proprietor business. Ms. Geraci is a horse 
trainer and also makes tack. She has been unable to conduct her business properly because 
she cannot obtain a building permit for an enclosed barn and outbuildings because her entire 
property is within the 100-year floodway. She expressed that she cannot afford to subsidize her @ business much longer. 

Shanna asked if the barn had to be enclosed, or if a pole-type barn would suffice. Ms. Geraci 
said she might be able to get by with a pole bam, but that she needs extraenclosed space to 
perform her tack and saddle business. Shanna asked if an addition to her mobile would help. 
She said maybe. Shanna and Ms. Geraci discussed this at length, with the main concern being 
the investment into a property that she would have trouble selling and getting her investment 
back. 

Marilyn explained that the buy-out program is voluntary, and that they could still live here if they 
choose. Marilyn explained a little more about the buy-out program stating it would be based on 
a fair market value appraisal plus an additional relocation expense allowance. Marilyn also 
made it clear that a buy-out program would have to receive the approval of the Maricopa County 
Board of Supervisors and that, if approved, would take time to implement, possibly years 
because of funding constraints. She explained that this has been previously done by the Flood 
Control District for homes built within the floodway of New River. 

Shanna explained that additions to existing homes can be made within a 100-year floodway, but 
the addition must be a part of the existing structure. The addition cannot exceed 50% of the 
appraised value of the home at the time of the addition. Also, the 50% value at the time of the 
first addition is the total amount that can be spent on any additions, then or in the future. 
Shanna also explained that if the home burns down, or some other similar catastrophe happens, 
it couldn't be rebuilt. 
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Marilyn explained that a flood warning system for existing homes in the area was being 
considered. Mr. McKeag was extremely interested in this system. He explained that he works 
for Southwest Airlines and will be sent to Houston, TX for training this fall. He will be gone for 
several months, which makes him very uncomfortable in light of the situation we explained to 
him. His wife and baby will be alone during this period, so if a flood happened while he was 
gone, no one would be there to help them. Mr. McKeag said he has watched the main channel 
of Skunk Creek during several storms and has noticed that the bank near his home is eroded 
each time the wash carries water. Also, during one large storm, the water reached the top of 
the bank and almost overflowed onto the area where his house is located. We explained to Mr. 
McKeag that the depth of flow in his house during a 1% storm would be about 3 feet. Mr. 
McKeag asked that we fast track a flood warning plan and system, so it could be in place before 
the summer monsoon season. We asked him to write or call Mr. Ellegood, the head of the 
Flood Control District, and express his concern and the immediate need for a flood warning 
system. 

The meeting lasted about 2 hours. 
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Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number 2 1 1-22-0028 
Owner: McKeag 

Address: 755 W. Honda Bow Rd. 
New River, AZ 85086 

Phone: 

Project Tag ID # 5 

Summarv of Findings 

Both structures on this parcel are subject to flooding and are located within the FEMA 100. 
year floodway. During the 100-year flood, there would be approximately 3 feet of water in 
the house and garage. Lower frequency storms would also cause flooding problems. For 
the house, the 17-year storm, which has approximately a 6% probability of occuring or 
being exceeded in any given year, would reach the finished floor elevation. 

Garage 

13 

22.89 

24,400 

1967.0 

1964.0 

3.0 

8,600 

20-yr 

Yes 

Severe 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cfsl 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow requ~red to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobrle homes) 

Is Structure Within Floodway? 
. - - -- - 

Erosion Hazard Zone 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 

House 

14 

22.90 

24,400 

1968.3 

1965.3 

3.0 

8,000 

17-yr 

Yes 

Severe 



US GEOLOGICAL SURVEY 
SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number : 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33O43'45". Long 112°07'09", in NW114SE1/4SE114 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1 959 through 1 999 

Approximate 
Discharge 

Frequency 
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Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number 2 1 1-22-002 J 
Owner: Geraci 

Address: 705 W. Honda Bow Rd. 
New River, AZ 85086 

Phone: (623) 465-2687 

Project Tag ID # 6 

Summary of Findinqs 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cfsl 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
Eft1 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow requ~red to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

The mobile home on this parcel is located within the FEMA 100-year floodway. The 
floodwater reaches the finished floor elevation in the 100-year flood. However, for mobile 
homes, the floodwaters do not have to reach the finished floor elevation to pose a hazard 
to the structure. As soon as water flows underneath the home, there is a danger that the 
foundation piers could be undermined and subsequently fail. This condition occurs in a 
storm frequency as low as the 36-year storm, which has approximately a 3% probability of 
occuring or being exceeded in any given year. 

Mobile Home 

12 

22.87 

24,400 

1965.4 

1965.4 

0.0 

13,500 

36-yr 

Yes 

Severe 

The home is located within the Severe Erosion Hazard Zone. This zone is comprised of 
the active watercourse channels and adjacent areas likely to be eroded during a single 
major event, such as the 100-year flood. 



US GEOLOGICAL SURVEY 
SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number : 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112°07'09, in NW1/4SE1/4SE1/4 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1959 through 1999 
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Parcel 202-21 -1 69 

Home Owner: Joe and Claudia Hines 
Meeting Date: March 30,2001 
Meeting Location: 43012 N. ith  venue, New River, AZ 

In Attendance: 

Mr. Joe Hines 
Mrs. Claudia Hines 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

Used the same materials as the first meeting. 400-scale work maps of the entire Phase II study 
area were used. 

Meeting Results: 

A second meeting was held at the request of Mr. Hines. Mr. Hines asked for further clarification 
of how Cline Creek affects erosion in Skunk Creek. Mr. Hines still believed that Cline Creek 
forces the Skunk Creek channel toward the west at his property, and wanted to walk the creek 
to show me his concerns. We walked the main channel of Skunk Creek upstream to the north 
line of Assessor's Parcel 202-21 -1 75, two parcels north of Mr. Hines property. Mr. Hines's next- 
door neighbor on the north, Mr. Roler, joined us. When we reached the north line of parcel 
202-21-175, two channels merge in the downstream direction. Mr. Hines said he thought the 
larger channel coming in from the northeast was Cline Creek. I showed him on my work maps 

@ 
that that is the main channel of Skunk Creek, and that Cline Creek joins Skunk Creek about 
1,600 feet farther upstream. We then walked west across Skunk Creek to the west side, near 
the 100-year floodplain limits, so Mr. Hines and Mr. Roler could get a feel for how wide the 
active wash area is, and how many braided channels are present. We then walked near the 
west floodway line back to Mr. Hines property, Both were amazed at the width of the floodplain, 
and after studying the work maps, had a better understanding of how the main channel moves 
over time, and how hazardous the area is. 

Tom met with Mr. Roler briefly afterwards and made an appointment to go over the WCMP 
findings for Mr. Roler's property with him and his wife. The appointment was made for April 9, 
2001. 
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Parcel 202-21-168 

Home Owner: Clayton and Claudia Roler 
Meeting Date: April 9,2001 
Meeting Location: 43024 N. 7th Avenue, New River, AZ 

In Attendance: 

Mr. Clay Roler 
Mr. Doug Williams, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This I-page sheet lists information about structures on 
both properties in question. It includes: 

b The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 

b The finished floor elevation of the structure. 
b The estimated depth of water above the finished floor during a 100-year flood. 
b The estimated flow rate in Skunk Creek where the floor first begins to be flooded (for 

mobile homes, the flow rate required to start flooding the ground under the mobile). 
b The approximate flood retum interval for the flow rate required to reach the finished floor 

elevation, or the ground beneath mobile homes. The retum interval is in relation to a 
flood frequency curve for the USGS Flow Gage at the Skunk Creek crossing of 
lnterstate 17, and is not site-specific. 

b Whether or not the structure is within the FEMA 100-year Floodway. 
b Which Erosion Hazard Zone the structure is within. 
b A written description of what the findings mean. 

2. A 200-scale color aerial photograph of the Roler's property and adjacent parcels. The 
FEMA 100-year Floodplain and Floodway are shown as blue and red lines, respectively. 
The Erosion Hazard Zones defined under the WCMP are shown as areas shaded in red 
(severe zone), yellow (lateral migration zone), and green (long-term zone). The elevation of 
the finished floor of the Roler's house is shown (based on a field survey), as well as the 
FEMA 100-year water surface elevation at their home. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure and its finished floor elevation, the limits of the FEMA 100-year Floodway, and the 
FEMA I 00-year water surface elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of Interstate 17, including approximate retum frequencies. 

5. A copy of the Maricopa County Floodplain Regulations. 
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Meeting Results: 

Doug opened by presenting the goals of the Skunk Creek Watercourse Master Plan (WCMP) 

@ 
and informing Mr. Roler that his home on Assessor's Parcel 202-21-168 is located outside the 
FEMA 100-year Floodway and the severe erosion hazard zone. The home does lie within the 
lateral migration erosion hazard zone. Doug expressed that the purpose of this meeting was 
informational, intended to inform Mr. Roler of the flood and erosion hazards present on the 
property where he resides. These hazards have been identified during the WCMP preparation. 
Doug explained that we are meeting with him at his request. Other individual meetings have 
been held with some of the Roler's neighbor's at Flood Control District request because their 
homes are within the FEMA 100-year Floodway. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 1 00-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

Tom described the Erosion Hazard Zones that were prepared as part of the WCMP. The 
severe erosion hazard zone was described as the area subject to erosion during a large flood, 
such as the 1% flood. The lateral migration erosion hazard zone was described as the area 
subject to erosion from a typical series of floods over a 60-year period, including the erosion 
resulting from a large flood, such as the 1% flood. Tom spent time describing the potential for 
movement of the main channel of Skunk Creek back and forth across the floodplain using the @ cross section handout and the plan view. Tom explained that the geomorphology study results 
show that the main channel of Skunk Creek has moved as much as 400 feet in some areas 
within the last 60-years. The long-term erosion hazard zone was described as the area 
expected to be subject to erosion over a much longer period of time, from 60- to 1,000-years. It 
is the area that geologic evidence shows Skunk Creek has occupied in the past 60- to 1000- 
years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on the Roler's home were explained. lmplementation would result 
in levees being constructed on their property, but their existing home would be outside the east 
levee. It was explained that if this alternative were selected, the area outside the FEMA 100- 
year Floodway would be buildable, but that this alternative was very expensive and would result 
in severe public safety issues and expenditure of public funds downstream of the study area. 

The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. lmplementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the 
floodway would possibly be included in a voluntary buy-out program. The impact on the Roler's 
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property is that the entire parcel would be restricted from future building, but that they could 
continue to live there if they choose. 

@ The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. Since almost all of their 
property is within this zone, the impact on the Roler's property would be that no building would 
be allowed in this zone. Mr. Roler asked if a buy-out program was proposed for people in his 
situation. Doug told him that since his home was outside the FEMA 100-year Floodway, no 
buy-out option would be recommended. 

Mr. Roler asked if he could add onto his home. Doug explained that he thought so at this time, 
but that might change if the Maricopa County Board of Supervisors adopts the WCMP. 

Tom explained that a flood warning system for existing homes in the area was being 
considered. The meeting lasted about 1 hour. 
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Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-21 -1 68 
Owner: Roler 

Address: 43024 N. 7th Ave. 
New River, AZ 85087 

Phone: 

Project Tag ID # 846 

Structure House 

Cross Section # 29 

Approximate River Mile 23.24 

Existing Condition 10Oyr Flow 
24,400 

k f s l  

Existing Condition 100-yr 
Water Surface Elevation [ft] 1985.9 

Finished Floor Elevation (FFE) 
[ftl 

1985.9 

Depth of Water Above 
Finished Floor [ft] 0.0 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
24,400 

ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 100-yr 

(or ground beneath mobile homes) 

Is Structure Within Floodway? No 

Erosion Hazard Zone 
Lateral 

Migration 

. . 
of Fin- - 

The home on this parcel is located within the FEMA 100-year floodplain. During the 100- 
year flood, the water surface would be approximately even with the finished floor of the 
home. 

The structure is located within the Lateral Migration Erosion Hazard Zone. The danger of 
erosion in this zone is less than in the Severe Erosion Hazard Zone, but could occur at 
some point within the next 60 years. 



US GEOLOGICAL SURVEY 
SKlJNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number : 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 f? east of 
frontage road of Interstate Highway 17, 3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112"07'09", in NW114SE1/4SE1/4 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1959 through 1999 
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Parcel 202-21 -1 75 

Home Owner: Jim and Constance Maynard 
Meeting Date: April 9, 2001 * Meeting Location: Maynard Residence on N. 7th *venue, New River. AZ 

In Attendance: 

Mr. Jim Maynard 
Mr. Doug Williams, FCDMC 
Mr. Tom Loomis, Tetra Tech, Inc. 

Handout Materials: 

1. Floodplain Status lnformation Sheet. This I-page sheet lists information about structures on 
the property in question. It includes: 

b The FEMA 100-year peak discharge and estimated water surface elevation at each 
structure. 

b Whether or not the structure is within the FEMA 100-year Floodway. 
b Which Erosion Hazard Zone the structure is within. 
b A written description of what the findings mean. 

2. A 200-scale color aerial photograph of the Maynard's property and adjacent parcels. The 
FEMA 100-year Floodplain and Floodway are shown as blue and red lines, respectively. 
The Erosion Hazard Zones defined under the WCMP are shown as areas shaded in red 

e (severe zone), yellow (lateral migration zone), and green (long-term zone). The FEMA 100- 
year water surface elevation at their house is listed. 

3. A 200-scale cross section of Skunk Creek taken through each structure listed on the 
Floodplain Status lnformation Sheet. The profile of the ground using the topography from 
the 1997 flood insurance study of Skunk Creek is shown, as well as the location of the 
structure, the limits of the FEMA 100-year Floodway, and the FEMA 100-year water surface 
elevation. 

4. A table listing of peak flow data for Skunk Creek at the USGS Flow Gage at the Skunk 
Creek crossing of Interstate 17, including approximate return frequencies. 

5. A copy of the Maricopa County Floodplain Regulations. 

Meeting Results: 

Doug opened by presenting the goals of the Skunk Creek Watercourse Master Plan (WCMP) 
and informing Mr. Maynard that his home on Assessor's Parcel 202-21-1 75 is located outside 
the FEMA 100-year Floodplain and the lateral migration erosion hazard zone. The home does 
lie partially within the long-term erosion hazard zone. Doug expressed that the purpose of this 
meeting was informational, intended to inform Mr. Maynard of the flood and erosion hazards 
present on the property where he resides. His home is outside the flood and erosion hazard 
area, but over 76% of his property lies within the FEMA 100-year Floodplain, and the severe 
and lateral migration erosion hazard zones. These hazards have been identified during the * WCMP preparation. Doug explained that we are meeting with him at his request. Other 
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individual meetings have been held with some of the Maynard's neighbor's at Flood Control 
District request because their homes are within the FEMA 100-year Floodway. 

Tom explained the basics of the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program and the differences between the 100-year floodplain and floodway. 
The concept of a 100-year flood being a flood that has 1 % chance of occurring in any given year 
was explained. The 100-year floodplain was defined as the area subject to being covered by 
floodwater during a 1 % flood. The 100-year floodway was described as a regulatory area 
reserved for the flow of waters, and as a very hazardous, life-threatening area because of the 
high depth and velocity of flow. The concept of "squeezing in" the floodplain limits to the 
floodway limits was described, as was the effects of such floodplain encroachments on velocity, 
peak discharge and downstream improvements. 

Tom described the Erosion Hazard Zones that were prepared as part of the WCMP. The 
severe erosion hazard zone was described as the area subject to erosion during a large flood, 
such as the 1% flood. The lateral migration erosion hazard zone was described as the area 
subject to erosion from a typical series of floods over a 60-year period, including the erosion 
resulting from a large flood, such as the 1% flood. The long-term erosion hazard zone was 
described as the area expected to be subject to erosion over a much longer period of time, from 
60- to 1,000-years. It is the area that geologic evidence shows Skunk Creek has occupied in 
the past 60- to 1000-years. 

Tom then described the three alternatives that are being analyzed as a part of the WCMP. The 
full-structural alternative was described as implementation of the existing regulations. If 
encroachment is allowed to continue to occur, then levees and bank protection will be 
necessary to protect the improvements made within the floodplain. It was explained that this 
option is very expensive to the public, and that it results in increases in peak discharge 
downstream because of the loss of over bank storage and increases in flow depths and velocity. 
The effects of this alternative on the Maynard's home were explained. lmplementation would 
result in levees being constructed on their property, but their existing home would be outside the 
east levee. It was explained that if this alternative were selected, the area outside the FEMA 
100-year Floodway would be buildable, but that this alternative was very expensive and would 
result in severe public safety issues and expenditure of public funds downstream of the study 
area. 

The nonstructural alternative was described as not allowing any encroachment within the 100- 
year floodplain or the long-term erosion hazard zone. This is the maximum area the wash 
needs to function naturally. Implementation would require buying property that is outside the 
100-year floodplain and the lateral migration erosion hazard zone. The homes that are in the 
floodway would possibly be included in a voluntary buy-out program. The impact on the 
Maynard's property is that an additional 0.5 acres of his parcel would be restricted from future 
building. 

The low-impact structural alternative was described as limiting floodplain encroachment to the 
lateral migration erosion hazard zone boundary. This is the minimum area the wash needs to 
function naturally. This alternative results in minimal increases in flow depth and velocity and 
can be implemented without the construction of levees in most areas. The impact on the 
Maynard's property would be that no building would be allowed in this zone, an area of about 
0.7 acres. 

Tom explained that a flood warning system for existing homes in the area was being 
considered. The meeting lasted about 45 minutes. 
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Skunk Creek Watercourse Master Plan, Phase I1 

Flood~lain Status Information Sheet 

Parcel Number: 202-21 -1 75 

Owner: Maynard 

Address: 

Phone: 

Project Tag ID # 853 
-- 

Structure I House I 
-- 

Cross Section # 1 - 3 0  I 

I Existing Condition 100-yr Flow 
[cfsl 

1 24,400 

Approximate River Mile 

Existing Condition 100-yr 
Water Surface Elevation [ft] 1 1990.4' 1 

23.30 

- -  

Finished Floor Elevation (FFE) 
[ftl 

I not surveyed I 
- - 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

I Is Structure Within Floodway? I No I I I 

-- 

Appro~. Storm Return Interval r Required to Reach FFE 
(or ground beneath mobile homes) 

--- 

--- 

> 100-yr 

The house on this parcel is outside the FEMA 100-year floodplain. 

I 

Erosion Hazard Zone 

The house is located within the Long Term Erosion Hazard Zone. The danger of erosion 
in this zone is less than in the Severe or Lateral Migration Erosion Hazard Zones, but 
could occur at some point over the next 60 to 1,000 years. 

Long Term 

Water surface elevation was interpolated between HEC-RAS model cross sections 



US GEOLOGICAL SURVEY 
SKUNK CREEK PEAK FLOW DATA 

Station name : Skunk Creek Near Phoenix, Ariz. 

Station number : 0951 3860 

Location: On right bank dike of Skunk Creek flood control channel, 300 ft east of 
frontage road of Interstate Highway 17,3 mi north of Adobe and 20 mi north of City 
Hall in Phoenix. Lat 33"43'45", Long 112°07'09", in NW1/4SE1/4SE114 sec.35, T.5 
N., R.2 E., Maricopa County, Hydrologic Unit 15070102. 

Water Years Retrieved : 1959 through 1999 
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FLOOD CONTROL D/STRICT 
0 f 

Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-460 1 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Daniel and Kathleen Albert 
42745 North 7'h Avenue 
New River, AZ 85087 

Dear Mr. and Mrs. Albert, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the Floodplain Status Information Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway andlor Severe Erosion Hazard Zone. It is 
important that all homeowners living in these high hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated Floodplain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Sincerely, 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr, and Mrs. Daniel and Kathleen Albert 
42745 North 7fi Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regu1atoryJloodwa-y andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 
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J Included in this packet you will find: * 1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 
Assessor Parcel Number. 

2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
year floodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shgws the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and Zyear storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-year floodway andlor the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely, 

Marilyn DeRosa, RG 
planing Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-21 -0249 
Owner: Albert 

Address: 42745 N .  7th Ave. 
New River, AZ 85087 

Phone: (623) 465-5971 

Project Tag ID # 6 1 6 

Both structures on this parcel are subject to flooding and are located within the FEMA 100. 
year floodway. During the 100-year flood, there would be approximately 1' 11" of water in 
the house. Lower frequency storms would also cause flooding problems. For the house, 
the 13-year storm, which has approximately a 8% probability of occuring or being 
exceeded in any given year, would reach the finished floor elevation. For the garage, the 
5-year storm, which has approximately a 20% probability of occuring or being exceeded in 
any given year, would reach the finished floor elevation. 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition IOO-yr Flow 
[cfsl 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
tcfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 

House 

16 

22.95 

24,400 

1973.4 

1971.4 

2.0 

12,200 

30-yr 

13-yr 

Yes 

Severe 

Garage 

17 

22.96 

24,400 

1974.3 

1971.4 

2.9 

7,400 

15-yr 

5-yr 

Yes 

Severe 



of 
Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoenix, Arizona 85009-6399 

Telephone (602) 506-1 501 Fulton Brock 

Fax (602) 506-4601 Andrew Kunasek 
TT (602) 506-5897 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. Carl Birdsell 
11 156 West Mountain View Road 
Sun City, AZ 85381 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 

@ 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
jZoodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andfor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 

e 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway and floodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and Zyear storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a LOO-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearjloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

~ a r i l y n  DeRosa, RG 
planning Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 2 I 1-50-01 6H 

Owner: Birdsell 
Address: 1 1 156 W. Mountain View Drive 

Sun City, AZ 85351 

Phone: 

Project Tag ID # 929 

Structure 

I Existing Condition 100-yr Flow 
[cfsl 

1 27,300 1 

Mobile 

Cross Section # 

Approximate River Mile 

32 

20.41 

- - 
Existing Condition 100-yr 

Water Surface Elevation [ft] 

Depth of Water Above I Finished Floor [ft] 

1837.2* 

Finished Floor Elevation (FFE) 
[ftl 

I Flow Required to Reach FFE I I 

not surveyed 

I [cfsl 
(for mobile homes, flow required to reach 

1 25,000 1 
I ground underneath home) I I 

I Erosion Hazard Zone I Severe I I I 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

Is Structure Within Floodway? 

I I I I 1 
Water surface elevation was interpolated between HEC-RAS model cross sections 

71-yr 

Yes 

. , of Fin- 

The mobile home on this parcel is located within the FEMA 100-year floodway. It is 
unknown if the floodwater reaches the finished floor elevation in the 100-year flood, 
because the structure was not surveyed. However, for mobile homes, the floodwaters do 
not have to reach the finished floor elevation to pose a hazard to the structure. As soon 
as water flows underneath the home, there is a danger that the foundation piers could be 
undermined and subsequently fail. This condition occurs in a storm frequency as low as 
the 71-year storm, which has approximately a 1.4% probability of occuring or being 
exceeded in any given year. 

The home is located within the Severe Erosion Hazard Zone. This zone is comprised of 
the active watercourse channels and adjacent areas likely to be eroded during a single 
major event, such as the 100-year flood. 
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FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 

2801 LUest Durango Street Phoenix, Arizona 85009-6399 Jan Brewer 

Telephone (602) 506-1 501 Fulton Brock 

Fax (602) 506-4601 Andrew Kunasek 

TT ( 6 0 2 )  506-5897 Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. David and Carol Caldwell 
43750 North 3'd Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries mostof the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

'The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles @ east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway andfor the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
Planning Project Manager - 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Flood~lain Status Information Sheet 
- -- 

Parcel Number: 202-2 1 -032A 
Owner: Caldwell 

Address: 43750 N. 3rd Ave. 
New River, AZ 85087 

Phone: (623) 465-7670 

Project Tag ID # 647 

I Structure I House I Building I I 
Cross Section - 1  # 26 1 27 1 

I Approximate River Mile I Cline 0.295 1 Cline 0.270 1 I 
Existing Condition 100-yr Flow 

[cfsl 
1 16,700 1 16,700 

I Existing Condition 100-yr 
Water Surface Elevation [ft] 1 2021.7' ( 2020.2" 1 

Finished Floor Elevation (FFE) 
[ftl 

1 2021.4 1 2019.3 1 

I [cf SI 
(for mobile homes, flow required to reach 

1 13,300 1 

-- 

Depth of Water ~ b o v e  
Finished Floor [ft] 

Flow Required to Reach FFE 

I ' ground underneathhome) I I 

0.3 

r Is structlre Within Floodway? I yes I yes I I 

0.9 

-- - - 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) r 

I Erosion Hazard Zone Lateral I Long Term I Migration I 

91 -yr 

* Water surface elevation was ~nterpolated between HEC-RAS model cross sections 

Both structures on this parcel are subject to flooding and are located within the FEMA 100. 
year floodway. During the 100-year flood, there would be approximately 11" of water in 
the house and 4" of water in the building. Lower frequency storms could also cause 
flooding problems in both structures. 

The building is located within the Lateral Migration Erosion Hazard Zone. The danger of 
erosion in this zone is less than in the Severe Erosion Hazard Zone, but could occur at 
some point within the next 60 years. The house is located within the Long Term Erosion 
Hazard Zone. The danger of erosion in this zone is less than in the Severe or Lateral 
Migration Erosion Hazard Zones, but could occur at some point over the next 60 to 1,000 
years. 
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FLOOD CONTROL DISTRICT 
of 

Maricopa County 

2001 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Staplcy 
Mary Rose Carrido Wilcox 

August 6,2001 

Ms. Jeanie Eller 
42828 Noah 7" Avenue 
New River, AZ 85087 

Dear Ms. Eller, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the Floodplain Status Information Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway andlor Severe Erosion Hazard Zone. It is 
important that all homeowners living in these high hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated Floodplain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Sincerely, 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



of 
Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Ms. Jeanie Eller 
42828 ~or th -7"  Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Hood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The L+ong-~erm Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners' with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 
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/ Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting; or have any other questions, please call. 

Marilyn ~ e ~ o s a ,  RG 
Planning Project Manager 

enclosures 



of 

Maricopa County BOARD OF DIRECTORS 
Jan Brewer 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Fulton Brock 

Telephone (602) 506-1 501 
Andrew Kunasek 

Fax (602) 506-4601 
Don Stapley 

TT 1602) 506-5897 
Mary Rose Garrido Wilcox 

August 6,2001 

Ms. Jeanie Eller 
2102 East South Mountain Avenue 
Phoenix, AZ 85040 

Dear Ms. Eller, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the Floodplain Status Information Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway andfor Severe Erosion Hazard Zone. It is 
important that all homeowners living in these hgh hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated Floodplain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Sincerely, 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



of 
Maricopa County B O A R D  O F  D I R E C T O R S  

Jan Brewer 
2801 West Durango Street Phoenix, Arizona 85009-6399 

Fulton Brock 
Telephone (602) 506-1 501 

Andrew Kunasek 
Fax (602) 506-4601 
TT (602) 506-5897 

Don Stapley 
Mary Rose Carrido Wilcox 

August 6,2001 

Ms. Jeanie Eller 
2102 East South Mountain Avenue 
Phoenix, AZ 85040 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the reguiatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year @ s t o w  thefiodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Tern Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-~erm Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewjZoodway hazard information specific to each property. The 

e purpose of this mailing is to provide you with the same information concerning your property. 
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/ Included in this packet you will find: 

e 1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 
Assessor Parcel Number. 

2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
year floodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and Zyear storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearJloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway andlor the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely, 

Marilyn DeRosa, RG 
planning Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number; 202-21 -01 3R 
Owner: Eller 

Address: 42828 N. 7th Ave. 
New River, AZ 85087 

Phone: (623) 465-01 94 

Project Tag ID # 585 

rv of Findings 

The house on this parcel is subject to flooding and is located within the FEMA 100-year 
floodway. During the 100-year flood, there would be approximately 11 inches of water in 
the house. Lower frequency storms would also cause flooding problems. The 34-year 
storm, which has approximately a 3% probability of occuring or being exceeded in any 
given year, would reach the finished floor elevation. 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cfsl 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[f t l  

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cf SI 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

The house on this parcel is located within the Lateral Migration Erosion Hazard Zone. 
The danger of erosion in this zone is less than in the Severe Erosion Hazard Zone, but 
could occur at some point within the next 60 years. 

House 
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24,400 
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,1979.3 
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Maricopa County BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, Arizona 85009-6399 Jan Brewer 

Telephone (602) 506-1 501 Fulton Brock 

Fax (602) 506-4601 Andrew Kunasek 
TT (602) 506-5897 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Bradley and Donna Funk 
43426 North 7" Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations' of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Tern Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 

e purpose of this mailing is to provide you with the same information concerning your property. 
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i Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway andlor the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value.. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerelv. 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-2 1 -0 1 31\11 
Owner: Funk 

Address: 43426 N. 7th Ave. 
New River, AZ 85087 

Phone: 

Project Tag ID # 584 

The structures on this parcel are located within the FEMA 100-year floodplain, but outside 
of the floodway. Both structures are subject to flooding during the 100-year storm. 
During the 100-year flood, there would be approximately 10 inches of water in the house. 
Lower frequency storms would also cause flooding problems. For the house, the 42-year 
storm, which has approximately a 3% probability of occuring or being exceeded in any 
given year, would reach the finished floor elevation. 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 
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[cf SI 
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Flow Required to Reach FFE 
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(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) 
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Erosion Hazard Zone 
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2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5893 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Ms. Sharon Geraci 
705 West Honda Bow Road 
New River, AZ 85086 

Dear Ms. Geraci, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the Floodplain Status Information Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway andlor Severe Erosion Hazard Zone. It is 
important that all homeowners living in these high hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated Floodplain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Sincerely, 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Ms. Sharon Geraci 
705 West Honda Bow Road 
New River. AZ 85086 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than the$oodplain, which is the 

e entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occumng or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 

a purpose of this mailing is to provide you with the same information concerning your property. 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet s b w s  the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting; or have any other questions, please call. 

Sincerely, 

~ a r i l y n  DeRosa, RG 
planning Project Manager 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Numbec 2 1 1 -22-002J 
Owner: Geraci 

Address: 705 W. Honda Bow Rd. 

New River, AZ 85086 
Phone: (623) 465-2687 

Summary of Frndrnqs 
. . 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cfsl 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ f t I 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

The mobile home on this parcel is located within the FEMA 100-year floodway. The 
floodwater reaches the finished floor elevation in the 100-year flood. However, for mobile 
homes, the floodwaters do not have to reach the finished floor elevation to pose a hazard 
to the structure. As soon as water flows underneath the home, there is a danger that the 
foundation piers could be undermined and subsequently fail. This condition occurs in a 
storm frequency as low as the 16-year storm, which has approximately a 6% probability of 
occuring or being exceeded in any given year. 

Mobile Home 

12 

22.87 

24,400 

1965.4 

1965.4 

0.0 

13,500 

36-yr 

16-yr 

Yes 

Severe 

The home is located within the Severe Erosion Hazard Zone. This zone is comprised of 
the active watercourse channels and adjacent areas likely to be eroded during a single 
major event, such as the 100-year flood. 
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Maricopa County BOARD O F  DIRECTORS 

Jan Brewer 2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fulton Brock 

Fax (602) 506-4601 Andrew Kunasek 
TT (602) 506-5897 

Don Stapley 
Mary Rose Garrido \i2lilcox 

August 6,2001 

Mr. and Mrs. Willis and Rose Harper 
38821 North 17' Avenue 
Phoenix, AZ 85027 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatory floodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Lang-Tern Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the mood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely, 

~ a r i l y n  DeRosa, RG 
planning Project Manager 

enclosures 
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Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoenix, Arizona 85009-6399 

Fulton Brock 
Telephone (602) 506-1 501 
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Fax (602) 506-4601 

Don Stapley 
TT (602) 506-5897 

Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Willis and Rose Harper 
HC 1 Box 651 
Strawberry, AZ 85544 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Hood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefiodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 

e purpose of this mailing is to provide you with the same information concerning your property. 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
year floodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearJoodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely, 

Planning Project Manager 

@ enc1osures 



Skunk Creek Watercourse Master Plan, Phase 11 

Floodplain Status Information Sheet 

Parcel Number; 2 1 1 -50-01 6J 
Owner: Harper 

Address: 38821 N .  17th Avenue 

New River, AZ 85027 

Phone: (623) 465-0366 

Project Tag ID # 84 

I Cross Section # 1 6 1 5 1 4 1  
I Approximate River Mile 1 20.47 1 20.45 1 20.45 1 

Mobile Home 
#3 

Structure 

I Existing Condition 100-yr Flow 
rcfsi 1 27.300 1 27.300 ( 27,300 1 

Existing Condition 100-yr I Water Surface Elevation lftl 1 1840.6 1 1839.4 1 1839.4 1 

Mobile Home 
# I  

I Finished Floor Elevation (FFE) 
iff1 1 1842.2 1 1840.3 ( 1840.4 

Mobile Home 
#2 

Depth of Water Above I Finished Floor [ft] I - 

I Flow Rewired to Reach 1 14,750' ( 14,750~ 1 14,750' 1 1 Ground underneath Home [cfsll 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

I I I I I 
'Flow and return interval from initial analysis, using USGS Skunk Creek stream gage frequency rating CUNe 

1 3,5002 1 3,0002 

Is Structure Within Floodway? 

Erosion Hazard Zone 

'Flow and return interval from site-specific analysis, using site-specific frequency rating curve 

14,2502 

32-y; 

1 1 -yr2 

All structures on this parcel are located within the FEMA 100-year floodway. The floodwater does 
not reach any finished floor elevation, even in the 100-year flood. However, for mobile homes, the 
floodwaters do not have to reach the finished floor elevation to pose a hazard to the structure. As 
soon as water flows underneath the home, there is a danger that the foundation piers could be 
undermined and subsequently fail. However, it is difficult to determine the lesser flows required to 
reach most of the structures, because a high streambank protects much of the parcel. The initial 
analysis flow shown on the table is the breakout flow upstream of the parcel. The results from a 
more detailed site-specific analysis are also shown. These results show that water begins to flow 
under the home in a storm frequency as low as the 1 I-year storm, which has approximately a 9% 
probability of occuring or being exceeded in any given year. 

Yes 

Long Term 

All structures are located within the Long Term Erosion Hazard Zone. The danger of erosion in 
this zone is less than in the Severe or Lateral Migration Erosion Hazard Zones, but could occur at 
some point over the next 60 to 1,000 years. 

32-y; 

1 3-yr2 

32-y; 

1 2-yr2 

Yes 

Long Term 

Yes 

Long Term 
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FLOOD CONTROL DISTRICT 
0 f 

Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Joe and Claudia Hines 
43012 North 7' Avenue 
New River, AZ 85087 

Dear Mr. and Mrs. Hines, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the FIoodplain Status Information Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway andlor Severe Erosion Hazard Zone. It is 
important that all homeowners living in these high hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated Floodplain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Sincerely, 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 SO1 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Joe and Claudia Hines 
430 12 North 7'h Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in-the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-~erm Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 

a purpose of this mailing is to provide you with the same information concerning your property. 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
year floodway and floodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting; or have any other questions, please call. 

Sincerely, 

Marilyn DeRosa, RG 
planning Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Numbec 202-2 1 - 1 69 
Owner: Hines 

Address: 43012 N. 7th Ave. 
New River, AZ 85087 

Phone: (623) 465-7200 

Project Tag ID # 847 

Summry of Findings 

Both structures on this parcel are subject to flooding and are located within the FEMA 100. 
year floodway. During the 100-year flood, there would be approximately 3' 4" of water in 
the house. Lower frequency storms would also cause flooding problems. For the house, 
the 5-year storm, which has approximately a 20% probability of occuring or being 
exceeded in any given year, would reach the finished floor elevation. 

Garage 

20 

23.20 

24,400 

1984.2 

1980.5 

3.7 

6,600 

13-yr 

4-yr 

Yes 

Severe 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cfsl 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cf SI 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return lnterval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 

House 

19 

23.20 

24,400 

1984.2 

1980.9 

3.3 

8,000 

17-yr 

5-yr 

Yes 

Severe 
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Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,200 1 

Hopwood Family Trust 
39030 North 15" Avenue 
New River, AZ 85086 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than the$oodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year @ storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of 'typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is toprovide you with the same information concerning your property. * 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Mancopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and Zyear storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely, 

~ a r i l ~ n  DeRosa, RG 
planning Project Manager 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 2 1 1 -50-022 
Owner: Hopwood Family Trust @ Address: 39030 N.  15th Ave. 

New River, AZ 85086 
Phone: 

Project Tag ID # 62 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cf sl 

Mobile Home 
#2 (gone) 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

7 

20.53 

27,300 

Finished Floor Elevation (FFE) 
[ftl 

House 

1843.8 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cf sl 

for mobile homes, flow required to reach 
ground underneath home) 

8 

20.55 

27,300 

1844.3 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

'Flow and return interval from site-specific analysis, using site-specific frequency rating curve 

Mobile Home 
#3 

1844.9 

-0.5 

14,750' 

1 1,700 

Is Structure Within Floodway? 

Erosion Hazard Zone 

. . ary of F~nd~rtgs 

9 

20.56 

27,300 

1844.9 

32-yrl 

8-yr 

Four structures on this parcel are located within the FEMA 100-year floodway. The fifth structure, House #2, is not in the 
floodway, but would have approximately 2" of water in it during the 100-year flood. Lower frequency storms would also cause 
flooding problems. However, it is difficult to determine the lesser flows required to reach most of the structures, because a 
high streambank protects much of the parcel. The initial analysis flow shown on the table is the breakout flow upstream of 
the parcel. The results from a more detailed site-specific analysis are also shown. For the mobile homes, the floodwaters do 
not have to reach the finished floor elevation to pose a hazard to the structure. As soon as water flows underneath the home, 
there is a danger that the foundation piers could be undermined and subsequently fail. The site-specific analysis shows that 
water begins to flow under Mobile #3 in a storm frequency as low as the 5-year storm, which has approximately a 20% 
probability of occuring or being exceeded in any given year. 

Mobile Home 
# 1 

1845.7 

0.0 

27,300' 

27,300 

'Flow and return interval from initial analysis, using USGS Skunk Creek stream gage frequency rating curve 

Yes 

Lateral 
Migration 

he structures on this parcel are located in various Erosion Hazard Zones. The danger of erosion is highest in the Severe 3 osion Hazard Zone, where erosion could undercut a structure during a single major event, such as the 100-year flood. 

House #2 

10 

20.61 

27,300 

1845.2 

1 00-yrl 

100-yr 

--- 

20.57 

27,300 

1847.6 

0.5 

14,750' 

9,000 

Yes 

Severe 

1845.7 

1848.6 

32-yrl 

5-yr 

1845.5 

-1 .O 

14,750' 

15,000 

Yes 

Long Term 

0.2 

14,750' 

25,000 

32-yrl 

15-yr 

32-yrl 

71 -yr 

Yes 

Severe 

- 
No 

Long Term 
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Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Staplcy 
Mary Rose Garrido Wilcox 

August 6,2001 

Kraus Investments 
46834 North Shangri La Lane 
New River, AZ 85027 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than theflaodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
jloodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewjloodway hazard information specific to each property. The 

e purpose of this mailing is to provide you with the same information concerning your property. 
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L Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and Zyear storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
planing Project Manager 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-2 1 -0081 
Owner: Kraus Investments 

Address: 46834 N. Shangri La Lane 

New River, AZ 85027 

Phone: (623) 465-5959 

Project Tag ID # 579 

Structure 1 First Impacted 1 
Mobile 

Existing Condition 100-yr Flow 
[cf SI 1 11,800 1 

Cross Section # 

Approximate River Mile 

33 

24.06 

- - 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Depth of Water Above I Finished Floor [ft] I 

2026.4* 

Finished Floor Elevation (FFE) 
[f tl 

I Flow Required to Reach FFE I I 

not surveyed 

[cfsl 
(for mobile homes, flow required to reach 

1 4,400 I 

I (or ground beneath mobile homes) 
I I I 

ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

I Is Structure Within Floodway? ( No ( I I 

6-yr 

I Erosion Hazard Zone I severe I I I 
I I I I I 
' Water surface elevation was interpolated between HEC-RAS model cross sections 

There are multiple mobile homes on this parcel that are located within the FEMA 100-year 
floodplain. It is unknown if floodwater reaches the finished floor elevation in the 100-year 
flood, because the structures were not surveyed. However, for mobile homes, the 
floodwaters do not have to reach the finished floor elevation to pose a hazard to the 
structure. As soon as water flows underneath the home, there is a danger that the 
foundation piers could be undermined and subsequently fail. This condition occurs in a 
storm frequency as low as the 6-year storm, which has approximately a 1.7% probability 
of occuring or being exceeded in any given year. 

The structures on this parcel are located in various Erosion Hazard Zones. The first 
impacted mobile home is located in the Severe Erosion Hazard Zone, where the danger 
of erosion is highest, because a structure could be undercut during a single major event, 
such as the 100-year flood. 



33 
Mobile 

0 R E I l l M S  ---- 

XSP29OV- 

O A i i  81 

I 

I 
O A E  

mI( 

TETRA TECH INC 

$~$~~~gi !? : . . .  SKUNK CREEK PHASE 11 
WATERCOURSE MASTER PLAN 

xs a0 2WOW 

OEYmCO B r  LM 

DRAW @I wt 

WFncD BY 

~ P P R ~ V C ~  SF WJ. 

STRUCTURE CROSS SECTION 
Owner: KRAUS INVESTMENTS 

Cross Section: 33 

'- HORlZ 1.- 200 
DiiAl*NC COX, INlXRVhL NO - 
=Eel No OF 



Aerial Photo Date: 711999 

t 21 1-21-OQ8T Tag 579 
Kraus Investments 
FP Elev=2026;4 

Laleral Mlgratlon Emaian M Zone 

I Long Term Emsbn Hazard Zone 
Scale: lW=200' w- r-*.IIUu,* 



of 
Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoenix, Arizona 85009-6399 Fulton Brock 

Telephone (602) 506-1 501 Andrew Kunasek 
Fax (602) 506-4601 

Don Stapley 
TT (602) 506-5897 Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Tim and Tarnmy Mathis 
38640 North 1 7 ~  Avenue 
New River, AZ 85086 

Dear Mr. and Mrs. Mathis, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the Floodplain Status Information Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway andlor Severe Erosion Hazard Zone. It is 

@ 
important that all homeowners living in these high hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated Floodplain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Sincer ly, &A 
~ a r i l ~ n  DeRosa, RG 
Planning Project Manager 

enclosures 



of 
Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoenix, Arizona 85009-6399 

Fulton Brock 
Telephone (602) 506-1 501 

Andrew Kunasek 
Fax (602) 506-4601 

Don Stapley 
TT (602) 506-5897 

Mary Rose Garrido Wilcox 

August 6,200 1 

Mr. and Mrs. Tim and Tammy Mathis 
38640 North 1 7 ~  Avenue 
New River, AZ 85086 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thejloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Tern Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
jloodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is toprovide you with the same information concerning your 

0 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-year floodway andlor the 
Severe Erosion Hazard Zone. 

If approved by the Flood ControI Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely, 

~ a r i l ~ n  DeRosa, RG 
planing Project Manager 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number 2 1 1 -50-0376 
Owner: Mathis 

Address: 38640 N. 17th Ave. 
New River, AZ 85086 

Phone: (623) 465-8731 

Project Tag ID # 1 04 

All structures on this parcel are subject to flooding and are located within the FEMA 100- 
year floodway. During the 100-year flood, there would be approximately 10 inches of 
water in the house. Lower frequency storms would also cause flooding problems. For the 
house, the 31-year storm, which has approximately a 3% probability of occuring or being 
exceeded in any given year, would reach the finished floor elevation. For the mobile 
home, the floodwaters do not have to reach the finished floor elevation to pose a hazard 
to the structure. As soon as water flows underneath the home, there is a danger that the 
foundation piers could be undermined and subsequently fail. This condition occurs in a 
storm frequency as low as the 12-year storm, which has approximately an 8% probability 
of occuring or being exceeded in any given year. 

All structures on this parcel are located within the Lateral Migration Erosion Hazard Zone. 
The danger of erosion in this zone is less than in the Severe Erosion Hazard Zone, but 
could occur at some point within the next 60 years. 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cf SI 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return lnterval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return lnterval 
Required to Reach FFE 
(from site-specific model data) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

Building 

2 

20.29 

27,300 

1832.2 

1830.9 

I .3 

14,200 

31 -yr 

13-yr 

Yes 

Lateral 
Migration 

Mobile Home 

1 

20.26 

27,300 

1830.7 

1831.5 

-0.8 

13,600 

29-yr 

12-yr 

Yes 

Lateral 
Migration 

House 

3 

20.32 

27,300 

1833.3 

1832.5 

0.8 

19,600 

53-yr 

3 1 -yr 

Yes 

Lateral 
Migration 



Maricopa County 

2801 West Durango Street Phoenix, Arizona 05009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. James and Kasey McKeag 
755 West Honda Bow Road 
New River, AZ 85086 

Dear Mr. and Mrs. McKeag, 

Thank you for taking the time to meet with us in March regarding our Skunk Creek Watercourse Master 
Plan Study and your property near Skunk Creek. At that time we provided you with several items 
including a Floodplain Status Information Sheet, an aerial photograph, a cross-section plot (all specific to 
your parcel), and stream flow data for Skunk Creek. We also discussed floodplains, floodways, and 
erosion hazard zones. 

Since that time we have updated the Floodplain Status lnforrnation Sheets. In addition, we have been 
unable to contact some of your neighbors in the floodway and/or Severe Erosion Hazard Zone. It is 
important that all homeowners living in these high hazard areas are provided with as much accurate 
information as possible regarding their property and the associated hazards, so we are sending this 
certified mailing to ensure all homeowners are provided the same information and are afforded the same 
opportunity to discuss these issues with us. 

You will find the information provided in the letter is the same as that presented to you during our March 
visit. We have, however, included the updated FIoodpIain Status Information Sheet for your information. 

As always, if you have any questions, or would like further information, don't hesitate to contact me. 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 
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Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoen~x, Arizona 85009-6399 

Fulton Brock 
Telephone (602) 506-1 501 

Andrew Kunasek 
Fax (602) 506-4601 
TT (602) 506-5897 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6, 2001 

Mr. and Mrs. James and Kasey McKeag 
755 West Honda Bow Road 
New River, AZ 85086 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatory floodway andlor the Severe Erosion 
Hazard Zane of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year @ storm, rheflnodwy carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-~erm Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. * 
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/ Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. @ 2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
year floodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical S tom Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 0 east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway andlor the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
Project Manager 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 2 1 1 -22-002B 
Owner: McKeag 

Address: 755 W. Honda Bow Rd. 
New River, AZ 85086 

Phone: 

Project Tag ID # 5 

Both structures on this parcel are subject to flooding and are located within the FEMA 100. 
year floodway. During the 100-year flood, there would be approximately 3 feet of water in 
the house and garage. Lower frequency storms would also cause flooding problems. For 
the house, the 5-year storm, which has approximately a 20% probability of occuring or 
being exceeded in any given year, would reach the finished floor elevation. 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cf s l  

Existing Condition 100-yr 
Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(from USGS Skunk Creek stream gage data) 

Approx. Storm Return Interval 
Required to Reach FFE 
(from site-specific model data) 

Is Structure Within Floodway? 

Erosion Hazard Zone 

Both structures are located within the Severe Erosion Hazard Zone. This zone is 
comprised of the active watercourse channels and adjacent areas likely to be eroded 
during a single major event, such as the 100-year flood. 

House 

14 

22.90 

24,400 

1968.3 

1965.3 

3.0 

8,000 

17-yr 

5-yr 

Yes 

Severe 

Garage 

13 

22.89 

24,400 

1967.0 

1964.0 

3.0 

8,600 

20-yr 

6-yr 

Yes 

Severe 



Maricopa Counfy 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Carrido Wilcox 

August 6,2001 

Ms. Patricia Parks 
3002 West Muriel Drive 
Phoenix, AZ 85053 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatory floodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The brig-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 

0 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

1 The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway and floodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles @ east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-year$oodway andfor the 
Severe Erosion Hazard Zone. 

If approved by the Hood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

~ a r i l y n  DeRosa, RG 
planning Project Manager 

@ enclosures 



Maricopa County 

2801 West Durarigo Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 
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BOARD OF DIRECTORS 
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Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Ms. Patricia Parks 
38210 North 21" Avenue 
New River, AZ 85086 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa couhty (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Lung-Tern Erosion Hazard Zane includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
Jloodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is toprovide you with the same information concerning your property. e 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain reIative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway andlor the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
Planning Project Manager 

@ enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 203-32-006 
Owner: Parks 

Address: 38210 N. 21 st Avenue 

Phoenix, AZ 85053 

Phone: 

Project Tag ID # 148 

I Structure I Mobile ( I I 

I Existing Condition 100-yr Flow 
rcfsl 1 27,300 1 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr I Water Surface Elevation Iftl 1 1802.6' 1 

31 

19.66 

I Finished Floor Elevation (FFE) 
[ ftl 

I not surveyed I 
Depth of Water Above I Finished Floor [ft] I 
- - 

Flow Required to Reach FFE 
[cfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

I Erosion Hazard Zone ( severe I I I 
Is Structure Within Floodway? 

I I 1 I I 
* Water surface elevation was interpolated between HEC-RAS model cross sections 

No 

The mobile home on this parcel is not located within the FEMA 100-year floodplain. 

The home is located within the Severe Erosion Hazard Zone. This zone is comprised of 
the active watercourse channels and adjacent areas likely to be eroded during a single 
major event, such as the 100-year flood. 
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Aerial Photo Date: 711999 
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Maricopa County BOARD OF DIRECTORS 
Jan Brewer 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Fulton Brock 

Telephone (602) 506-1 501 
Andrew Kunasek 

Fax (6021 506-4601 
TT (602) 506-5897 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Michael and Debra Parry 
P.O. Box 4748 
Cave Creek, AZ 85327 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Lung-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Tern Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we reviewfloodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. e 



f Page 2 of 2 

Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
year floodway and floodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
planning Project Manager 

enclosures 
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Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. Michael and Debra Parry 
44833 North Shangri La Lane 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1 % chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this Ailing is toprovide you with the same information concerning your property. e 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

1 Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway and floodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Hood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-21 -1 50 
Owner: Parry 

Address: 44833 N. Shangri La Lane 

New River, AZ 85027 

Phone: (623) 465-9340 

Project Tag ID # 826 

I Structure 

I -  Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
[cf SI 

Existing Condition 100-yr 
Water Surface Elevation [ft] 

I Finished Floor Elevation (FFE) 
[ftl 

Mobile I I 

not surveyed I I 

I [cfsl 
(for mobile homes, flow required to reach 1 5.000 1 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 

I ground underneath home) I I 

--- 

I Erosion Hazard Zone I Severe I I I 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

Is Structure Within Floodway? 

Water surface elevation was interpolated between HEC-RAS model cross sections 

13-yr 

No 

The mobile home on this parcel is located within the FEMA 100-year floodplain. It is 
unknown if floodwater reaches the finished floor elevation in the 100-year flood, because 
the structure was not surveyed. However, for mobile homes, the floodwaters do not have 
to reach the finished floor elevation to pose a hazard to the structure. As soon as water 
flows underneath the home, there is a danger that the foundation piers could be 
undermined and subsequently fail. This condition occurs in a storm frequency as low as 
the 13-year storm, which has approximately a 8% probability of occuring or being 
exceeded in any given year. 

The home is located within the Severe Erosion Hazard Zone. This zone is comprised of 
the active watercourse channels and adjacent areas likely to be eroded during a single 
major event, such as the 100-year flood. 
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Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. and Mrs. James and Wanda Sartain 
43020 North 3rd Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway and/or the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 

@ of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andlor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 

0 
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Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. * 2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearPoodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Sincerely. 

harilyn DeRosa, RG 
Planning Project Manager 

O enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-21 -031 Q 

Owner: Sartain 
Address: 43020 N. 3rd Ave. 

New River, AZ 85087 
Phone: (623) 465-7749 

Project Tag ID # 639 

Structure 

Cross Section # 

Approximate River Mile 

Existing Condition 100-yr Flow 
lcfsl 

House 

23 

23.83 

- - 
Existing Condition 100-yr 

Water Surface Elevation [ft] 

Finished Floor Elevation (FFE) 
[ftl 

I [cfsl I --- 
(for mobile homes, flow required to reach I 

Building 

--- 

23.83 

11,800 

Depth of Water Above 
Finished Floor [ft] 

Flow Required to Reach FFE 

1 1,800 
I 

1 Is Structure Within Floodway? I Yes 1 No I 

2016.5 

2017.1 

-0.6 

ground underneath home) 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

2016.5 

201 9.2 

-2.7 

The house on this parcel is located within the FEMA 100-year floodway. The other 
building is located outside of the floodway, but within the floodplain. The finished floor 
elevation of both structures is above the 100-year floodwater surface. 

> 1 00-yr 

Erosion Hazard Zone 

The house is located within the Lateral Migration Erosion Hazard Zone. The danger of 
erosion in this zone is less than in the Severe Erosion Hazard Zone, but could occur at 
some point within the next 60 years. The other building is located within the Long Term 
Erosion Hazard Zone. The danger of erosion in this zone is less than in the Severe or 
Lateral Migration Erosion Hazard Zones, but could occur at some point over the next 60 
to 1,000 years. 

> 100-yr 

Lateral 
Migration 

Long Term 



2 3 
House 
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of 
Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Don Stapley 
Mary Rose Garrido Wilcox 

August 6,2001 

Mr. Charles Selleys 
43850 North 3'* Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatoryfloodway andfor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year @ storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
floodway. The Long-~erm Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway andfor Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 



/ Page 2 of 2 

Included in this packet you will find: 
I) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. 
2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway andfloodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shows the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and 2-year storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 
amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
information regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-yearfloodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

QGlyn DeRosa, RG * planing Project Manager 

enclosures 



of 
Maricopa County BOARD OF DIRECTORS 

Jan Brewer 
2801 West Durango Street Phoenix, Arizona 85009-6399 

Fulton Brock 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
Andrew Kunasek 

TT (602) 506-5897 
Don Stapley 

Mary Rose Carrido Wilcox 

August 6,2001 

Mr. Charles Selleys 
43826 North 3rd Avenue 
New River, AZ 85087 

Dear Skunk Creek Property Owner, 

I am writing to you as a representative of the Flood Control District of Maricopa County (District). I am 
the Project Manager for the Skunk Creek Watercourse Master Plan project currently in progress. Your 
home has been identified as being located within the regulatory floodway andlor the Severe Erosion 
Hazard Zone of Skunk Creek, either wholly or in part. 

Thefloodway is defined by the Federal Emergency Management Agency (FEMA) as an area that is 
reserved for conveyance of floodwaters. It is usually a smaller area than thefloodplain, which is the 
entire area that is flooded as a result of a 100-year storm. A 100-year storm is one that has a 1% chance 
of occurring or being exceeded in any given year. During extreme rainfall events, such as the 100-year 
storm, thefloodway carries most of the flow in the stream. This makes it a high hazard area, where the 
safety of residents is threatened, in addition to the possibility of significant structural damage. 

In addition to flood hazards, we have also identified three erosion hazard zones, which are shown on the 
aerial photograph. In desert washes such as Skunk Creek, a single major storm can result in significant 
bank erosion along the channel and undermine the foundations of nearby structures. The Severe Erosion 
Hazard Zone defines the area most likely to be eroded during a single major event, such as the 100-year 
flood. The area within the Lateral Migration Erosion Hazard Zone is the area likely to be eroded by a 
series of "typical" floods over the next 60 years, including a single major event such as the 100-year 
flood. It is representative of the area subject to lateral movement of the main channel of Skunk Creek. 
The Long-Term Erosion Hazard Zone includes the area that shows geological evidence of channel 
movement over the past 60 to 1,000 years, and represents the area of potential channel movement over the 
next 60 to 1,000 years in the future. 

The Severe Erosion Hazard Zone and the Lateral Migration Erosion Hazard Zones are new regulatory 
areas, under the administration of the Flood Control District of Maricopa County, similar to the 100-year 
Jloodway. The Long-Term Erosion Hazard Zone is not a regulatory area. It is provided for information 
only. 

We have been meeting with other property owners with homes located within thefloodway and/or Severe 
Erosion Hazard Zone who responded to previous mailings or attended a public meeting that was held in 
the area. During the meetings, we review floodway hazard information specific to each property. The 
purpose of this mailing is to provide you with the same information concerning your property. 



Page 2 of 2 

Included in this packet you will find: 
1) A Floodplain Status Information Sheet for your parcel of land, identified by Maricopa County 

Assessor Parcel Number. @ 2) An aerial photograph of your property taken in May 1999. 
3) A cross section plot of Skunk Creek taken through your home or other structure on your property. 
4) A Skunk Creek Peak Flow Data sheet for a stream flow gage at the Skunk Creek crossing of 

Interstate 17. 

The Floodplain Status Information Sheets list the flooding and erosion hazard status of each significant 
structure on your property. The depth of flooding in the structure is shown for the 100-year flood, as well 
as an estimate of the amount of flow it would take in Skunk Creek to start flooding the structure. In some 
cases, this is much less than a 100-year flood. The aerial photograph shows the boundaries of the 100- 
yearfloodway and floodplain relative to your property. 

The cross section plot shows the location and elevation of significant structures on your property relative 
to the Skunk Creek channel. The water depth during the 100-year flood is also shown. 

The Skunk Creek Peak Flow Data sheet shpws the historical record of high flows in Skunk Creek from 
1959 through 1999. This data was recorded by the U.S. Geological Survey at a monitoring station just 
east of 1-17. For comparison, the peak flows for the 100-year, 25-year, 10-year, 5-year, and Zyear storms 
are also shown. The highest flow recorded in Skunk Creek during this time period is less than a 25-year 
flood, or a flood that has a 4% probability of occurring or being exceeded in any given year. 

In our meeting with other homeowners who also have homes within the 100-yearfloodway, we discussed 
Tropical Storm Nora, which occurred in September 1997. Nora produced rainfall amounts in excess of 
the 4.6-inch 100-year precipitation amount for the Skunk Creek watershed. Nora produced rainfall 

@ amounts as high as 12 inches on top of Harquahala Mountain. If Nora had moved just a few more miles 
east, it would have hit the Skunk Creek watershed, and likely resulted in a 100-year flood on Skunk 
Creek. These storm events can and do happen in our area. 

As part of the Skunk Creek Watercourse Master Plan, the District is preparing a Flood Warning Plan to 
appraise residents along Skunk Creek of impending dangers from potential floods. You will receive more 
infonnation regarding the flood warning program in the future. We are also considering recommendation 
of a possible voluntary acquisition program for homes situated within the 100-year floodway and/or the 
Severe Erosion Hazard Zone. 

If approved by the Flood Control Advisory Board and the Maricopa County Board of Supervisors, 
homeowners would be given the choice of staying where they are or selling the property for fair market 
value. Under an acquisition scenario, the District would then demolish structures on the property and 
return it to as close to natural conditions as possible. 

We would be happy to meet with you to discuss the information presented in this packet, or any other 
concerns you may have concerning flood and erosion hazards to your property. If you would like to 
schedule a meeting, or have any other questions, please call. 

Marilyn DeRosa, RG 
Planning Project Manager 

enclosures 



Skunk Creek Watercourse Master Plan, Phase I1 

Floodplain Status Information Sheet 

Parcel Number: 202-2 1-031 C 

Owner: Selleys 

Address: 

Phone: 

Project Tag ID # 634 

I Structure I House I Building #I I Building #2 I 

I Approximate River Mile I Cline 0.341 1 --- I __ I 
I Existing Condition 100-yr Flow 

[cfsl 
1 16,700 1 16,700 1 16.700 1 

Existing Condition 100-yr 1 2024.8' 1 --- I __ I Water Surface Elevation [ft] I 
I Finished Floor Elevation (FFE) 

[ftl 
I not surveyed I not surveyed I not surveyed 1 

Approx. Storm Return Interval 
Required to Reach FFE 

(or ground beneath mobile homes) 

Depth of Water Above 
Finished Floor [ft] 

7 

Flow Required to Reach FFE 
tcfsl 

(for mobile homes, flow required to reach 
ground underneath home) 

1 7 s  structure Within Floodway? ( Yes I I I 
I Erosion Hazard Zone 

Lateral I Long Term 1 Migration 
1 Severe 1 

--- 

--- 

- 

' Water surface elevation was interpolated between HEC-RAS model cross sections 

The house on this parcel is located within the FEMA 100-year floodway. No finished floor 
survey data was available, so the depth of possible flooding within the house is unknown. 

--- 

--- 

The house is located within the Long Term Erosion Hazard Zone. The danger of erosion 
in this zone is less than in the Severe or Lateral Migration Erosion Hazard Zones, but 
could occur at some point over the next 60 to 1,000 years. Two other structures on the 
parcel are located within the Severe and Lateral Migration Erosion Hazard Zones. The 
Severe Erosion Hazard Zone has the highest risk, and is comprised of the active 
watercourse channels and adjacent areas likely to be eroded during a single major event, 
such as the 100-year flood. The danger of erosion in the Lateral Migration Erosion 
Hazard Zone is less than in the Severe Erosion Hazard Zone, but could occur at some 
point within the next 60 years. 

--- 

--- 



700-YR E E !  - Z07d 8 

28 2034~. 
.?03>- 
ZOJP- 

House Mi%- ms- 
201"- 
m2>- 
m**- 

*E*SWI 

2.p'" 
$ 
C ,  

/ 

2oB+m W+W *~+ou 9-rm 93+00 94+w 95+m 96+w 97+m 98100 99+m tootoo ro t tm m2rw iojtoo rorioo rar+oo rosioo r o l t w  rOa+GO iosroo i!O+GO 

D I E  

a 6 3 4  O l i  

BY 

WATERCOURSE MASTER PLAN 

OII 

wpsow ar inr 
O l i i  

TETRA TECH INC. 

g-g?g~$~gZ?~?L~ Cross Section: 28 
SKUNK CREEK PHASE 1 1  

*LET NO. 

X8 NO. 23% 0002 

oLDDirn81 WI 

DRAW @I, U(L 

OIiO(Eo By, lR, 

O F  

STRUCTURE CROSS SECTIONS 
Owner: SELLEYS 

IIORIZ. 1.- 200' 
oeaMMGNo CONI. INIERVAL - 



m--amkmm-=- 

Scale: 1 "=200' 



Exhibit 1 

Map of Parcel Boundaries 

for Skunk Creek WCMP 

Phases 1 & 2 
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Map of Parce I Boundarie for Cree !k Watercourse Master Plan Phases 1 and 2 480 1 East Washington Street Suite 260, Phoenix,Arizona 
(602) 682-3300 Fax: (602) 244-1 164 




