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1 EXECUTIVE SUMMARY

AZTEC was retained by the Flood Control District of Maricopa County (District) to perform a
post-flood documentation report for flooding that occurred in the Hassayampa River on February
12™ & 13", 2005. This visual report includes all available data collected documenting the recent
flooding and the changes in the project limits in recent history. It also describes post-flood repair
measures by others taken to mitigate flood damage.

The primary study reach is the Hassayampa River and its banks and overbanks from about one-
half mile north of the existing US 60/93 Bridge to approximately one mile south of the US 60/93
Bridge. The project limits can be further described as being parts of Sections 1 and 12 of
Township 7 North (T&N), Range 5 West (RSW) and Section 7 of T7N, R4W of the Gila and Salt
River Baseline and Meridian, Maricopa County, Arizona. The Project Location Map is shown on
Figure 1. An aerial view of the primary study reach is shown in Figure 2. The project limits also
include two areas outside of the primary study reach; the first area is the east bank of the
Hassayampa River three miles downstream of the US 60/93 Bridge at the Horspitality RV Park.
The second area is also along the east bank of the Hassayampa River adjacent to the US 60,
approximately seven miles downstream of the US 60/93 Bridge.

The purpose of this report is to document the extents and results of the flooding, show the changes
in the watercourse over recent history, and document the post-flood mitigation efforts. This report
is intended to be a factual documentation of historic events.

W YWLAZIEC.US
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FIGURE 1 — Project Location Map
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2 INTRODUCTION

2.1 Project Purpose

The purpose of this report is to present the data that was collected for the flood damage, changes
in the watercourse over recent history, and the amounts and costs of the post-flood mitigation.
The flow in the Hassayampa River on February 12" & 13™, 2005 was not a major event, but it
caused significant flood damages. The data presented in this report represents pre- and post-flood
conditions as well as recent historic conditions.

2.2 Project Need

A watercourse master plan (WCMP) is planned for this portion of the Hassayampa River in the
future. The changes in the river described in this drainage report will aid in the recommended
design alternatives for the master plan. This drainage report will also recommend areas requiring
further study.

2.3 Flood Damages

The flooding that occurred during the weekend of February 12 and 13, 2005 destroyed two homes,
a trailer, a shed, and two cars (see Figure 3). The flood also destroyed a portion of Jack Burden
Road, the waterline in the road and a power line along the road. Two homes had significant
damage due to the flood, but were able to be repaired. According to a letter from the Town of
Wickenburg to the Arizona Department of Emergency Management, the damage was estimated as
approximately $2.4 million. A copy of this letter has been included in Appendix Al.

The following is an excerpt from a February 28, 2005 memo from Dennis Cvancara of Maricopa
County Emergency Management to Steve Sipple of the National Weather Service:

... The next major storm to strike Maricopa County occurred on Thursday, February 10th, when a
powerful storm moved in again from the west. The National Weather Service, in anticipation of
heavy runoff as warm rains melt(ed) snow in the high country, issued flash-flood watches and
urban and small-stream flood warnings. The town of Wickenburg received 1.89 inches of rain
swelling the Hassayampa River. The river washed away two mobile homes and two vehicles.
Additionally, the Jack Burden Road was washed out and three utility poles were lost, resulting in
power outages. Arizona Public Service reported 25 individuals were left without power which was
restored the following Monday. Telephone, water and gas service was also restored that day. The
Maricopa County Sheriff’s Office was credited with rescuing 21 individuals in 11 incidents during
the weekend ending February 13th as helicopter crews plucked individuals from vehicles stranded
in various washes...
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Photo 1: Residence on eastern bank of the Hassayampa River looking north just
upstream of the US 60/ 93 Bridge. (February, 2005)

Residence
in Photo 1

Photo 2: Aerial view along the eastern bank of the Hassayampa River just
upstream of the US 60/93 Bridge courtesy of Flying M Air Photos. (February
2005)
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3 HASSAYAMPA RIVER

3.1 Pre-Flood Condition

Sols Wash flows frequently flows independently from the Hassayampa River. This type of
independent flow event occurred October 21, 2000. The District’s stream gage 7043 located in
Sols Wash approximately one mile west of Vulture Mine Road indicated a peak flow of 10,800 cfs
for that event. A great deal of sediment was transported in that flow event, much of which settled
at the southern portion of the confluence to the Hassayampa River. Two digital topographic maps
were collected as part of this study; the first map was created in 2000 just prior to the Sols Wash
flood event. The second topographic map was created in 2004 as part of the US 93 bypass project
for ADOT. A comparison between these two topographic maps shows the west portion of the
Hassayampa aggraded up to four feet after the October 2000 Sols Wash flow event (See Figure 4).

3.2 Post-Flood Condition
The flooding of February 2005 left a large quantity of debris and sediment within the watercourse.

Photo 3: Automobile in the river near the eastern bank of the Hassayampa River
Just upstream of the US 60/93 Bridge. (April 2005)

The sediment deposit from the October 2000 flood in Sols Wash was almost entirely removed by
the flood. The larger flows in the Hassayampa removed this sediment and deposited it along the
watercourse as the flows were reduced. The following photograph (Photo 4) shows the western
bank of the Hassayampa River, the previous river invert and the current river invert.
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Previous river
invert due to
Sols Wash
sediment

Current river invert

Photo 4: View along the western bank of the Hassayampa River just downstream
of the confluence with Sols Wash. (June, 2005)

3.3 Precipitation

The District prepared a Storm Report for the February flooding; a copy of that report is included in
Appendix A.2. That report shows that the precipitation for the month of February 2005 can be
broken into three distinct storm periods. First, a minor storm brushed the northern garts of the
County on Feb. 6™ and 7. The heaviest storm drenched central Arizona on the 10 through the
12" Finally, a procession of storms affected the entire State from the 17" through the 24", with
slight breaks on the 21* and 22", Most ALERT stations recorded rainfall on at least 10 of the 28
days in February — many of the northern stations recorded rainfall on 14 or more days. Figure 5
below shows that, for all of Arizona, 2005 is second only to 1980 as the wettest February since
records have been kept.
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FIGURE 5

Arizona Statewide Precipitation
February, 1895 - 2005
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34 Gage History for the River

The drainage area of the Hassayampa River at the US 60/93 Bridge is 711 square miles according
to the 2001 FEMA Study (Reference 2). The nearest upstream tributaries with basins of
significant size are Sols Wash, located about 750 feet upstream of the US 60/93 Bridge over the
Hassayampa, and Martinez Wash, located about 2 %2 miles upstream of the US 60/93 Bridge.
Both of these washes are on the west side of the Hassayampa. Sols Wash at the confluence with
the Hassayampa has a drainage area of 147.2 square miles according to the Maricopa County FIS
(Reference 3), while the Yavapai County FIS shows that Martinez Wash has a drainage area of
103 square miles (Reference 4).

In recent years, the District has maintained pressure transducer gages on the Hassayampa River at
Box Canyon, at the US-60, and near Morristown. These gages record stage levels every few
minutes during flood events; these stages are converted to flow rates using a rating curve. These
gage records are included in Appendix A.3. The Box Canyon gage has been in place since
October 1991. The peak flow of record for that gage is 15,451 cfs on 2/20/1993, which is midway

LR P s 3
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between the 5-year and 10-year recurrence interval. The US-60 gage has been in place since
March 1994. The peak flow of record for this gage is 15,376 cfs on 9/26/1997, which is less than
the 20-year recurrence interval. The Morristown gage has been in place since May 1996. The
peak flow of record from the FCD for this gage is 9,095 cfs on 9/26/1997 and corresponds to the
5-year recurrence interval. The February 2005 flows for the Hassayampa River are addressed in
the following section.

3.5 Hydrology/Hydraulics

The current regulatory (FEMA) 100-year estimated flow rate for the Hassayampa River at
Wickenburg is 71,000 cfs, with a drainage area of 711 square miles (Reference 2). The current
FEMA Flood Insurance Rate Map is included in Appendix A.4. The 10-year, 50-year, and 500-
year floods are not published in the current flood insurance study (FIS). However, these floods
appear in a previous FIS (Reference 3). The published values in the previous study are provided
in Table 1.

Table 1: Hassayampa River Floods From July 1977 FEMA Wickenburg FIS

(Revised 1983).
Location Drainage 10-year 50-year | 100-year | 500-year
Area (sq. flood flood flood flood
miles)
0.32 miles 564 14,500 47,000 71,000 | 185,000
(approximately)
upstream from
Wickenburg corporate
limits
0.14 miles 671 14,000 46,000 70,000 | 184,000
(approximately)
downstream from
Wickenburg corporate
limits

West Consultants created a duplicate effective hydraulic model as part of their US 93 Bypass
Report (Reference 5). This model used 71,000 cfs at the US 60/93 Bridge. A copy of this
drainage report is included in Appendix A.S.

According to the District’s Storm report (Reference 1), flows in the Hassayampa River peaked
during the late morning of February 12, 2005. The District’s gage 5223 in the Hassayampa River
at Morristown recorded a peak flow of 14,962 cfs, which is slightly larger than the 10-year event.

3.6 Aggradation/Degradation in River

As discussed in Section 3.2, Figure 4 shows the aggradation along the western bank due to the
October 2000 Sols Wash flood. It also shows the western portion of the Hassayampa River at the
US 60/93 Bridge has aggraded over the last four years.
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ADOT conducts periodic field inspections of its bridges. During these inspections, measurements
are taken from the low chord of the bridge to the ground. West Consultants analyzed the ADOT
data in their US 93 Bypass Report. This information illustrates the change in cross section over
the years. Aztec measured this distance as part of the data collection effort to compare the post-
flood cross section to the previous measurements. The comparison of the cross section is included
in Figure 6.

3.7 Sols Wash Sediment Transport

According to the scour analysis prepared by the Sols Wash Candidate Assessment Report
(Reference 6), Sols Wash is degrading in its upstream segment. It conveys a large amount of
sediment towards the confluence with the Hassayampa River, as shown in Photo 5. Additionally,
the confluence of Sols Wash is nearly perpendicular to the Hassayampa River, which causes flow
in Sols Wash to slow as it transitions into the Hassayampa River. This causes the sediment in the
wash to settle with this portion of the wash aggrading, as shown in Figure 4.

|

Photo 5: The brown sediment laden flow at the downstream side of existing US 93
Bridge over Sols Wash looking north. (October 2000)

Recent field measurements indicate that Sols Wash has aggraded from 2 %2 to 4-feet at the US 93
Bridge. Figure 7 shows the amount of sediment that has accumulated in Sols Wash at the US 93
Bridge since construction.

R ol S N
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Figure 7
US 93 Bridge at Sols Wash
Sediment Measurement
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3.8 Lateral Migration in River

West Consultants delineated the thalweg for the Hassayampa River as part of their US 93 Bypass
Report using 1971 and 2003 topography. The comparison between the thalwegs, as shown on
Figure 3.2 included in Appendix A.5, demonstrates the thalweg has shifted as much as 200 to 300
feet in some reaches, but in other reaches, it is nearly unchanged. Under the US 60/93 Bridge, the
thalweg has shifted to the east.

3.9 Watercourse Changes

The US 93 Bypass Report concluded that the Hassayampa River has degraded slightly since 1971.

The degradation is more pronounced in the east overbank area of the channel. This report also
deduced that Sols Wash has been aggrading in the downstream reach since 1971. Figure 6 shows
that Sols Wash deposited a few feet of sediment along the western portion of the Hassayampa
River after the October 2000 flood event. The sediment appears to have constricted the river,
moving the low-flow conveyance to the east.
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Ready Mix Concrete, Inc. used to mine the sediment at the confluence of Sols Wash and the
Hassayampa River. This mining operation stopped over 15 years ago. The effect that this sand
and gravel operation on the sediment deposits left from Sols Wash is evident in the 1982 aerial
photograph (Figure 8). The operation was located just upstream of the confluence of Sols Wash
and the Hassayampa River and mined the sediment in the watercourse.
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4 POST-FLOOD MITIGATION

4.1 Mitigation Projects

4.1.1 Jack Burden Road

The Town of Wickenburg filed for an Emergency 404 permit from the U.S. Army Corps of
Engineers (COE) on Tuesday, February 15, 2005. A copy of the request and the reply from COE
are included in Appendix Al. The Town contracted with several construction companies to
construct bank protection along the east bank of the Hassayampa from the US 60/93 Bridge
northwest one-half mile. This construction included repairing Jack Burden Road, the waterline,
and the power line. The construction costs to date are approximately $1.1 million. The
construction costs and a list of subcontractors used by Wickenburg are included in Appendix Al.
The following table shows the amounts of materials used to construct the bank protection.

TABLE 2
Quantities of Material for Post-Flood Mitigation
Town of Wickenburg
Material Amounts
ABC 6,915 tons
Rip Rap, 6 to 12 inches 19,525 tons
Boulders, Kilauea 7,485 tons
Pit Run/ Screen Fill 3,000 tons
Boulders, Custom 765 tons
Concrete Rip Rap 22 tons
57 Rock/ Septic Rock 480 tons
6.5 Sack Grout 80 yds
Lumber, Shoring 1LS
Cattle Guard 1 Ea
Guard Rail Lf
Replacement of Hitching Posts Ls
Staging Area Asphalt Replacement L5

A detail of the bank protection and levy constructed on the east bank and its limits are shown in
Figure 9.
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4.1.2 Horspitality RV Park

The Horspitality Trailer Park filed for an emergency nationwide permit 13 with the COE on
February 13, 2005. This permit is for bank protection and is required for bank stabilization greater
than 500 linear feet for all waters of the U.S. The Horspitality Trailer Park hired a subcontractor
to construct a temporary dike to protect their property. The subcontractor used dredged river
material along with uprooted vegetation and debris for stabilization. According to the Horspitality
RV Park, the temporary dike cost $6,000 to construct.

The trailer park is working with the National Resources Conservation Service (NRCS) in
designing and constructing permanent bank protection along the damaged area. The Horspitality
RV Park said they received two bids for the permanent bank construction. The first bid estimate
was $54,000 and included 300 liner feet of bank protection. The second bid estimate was
$27,000, but involved far less construction. The NRCS is required to approve funding for this
project. If funding is approved, it is anticipated that the permanent bank protection will be
constructed within one year and the temporary dike removed.

Photo 6: Along the temporary dike for the Horspitality Trailer Park.
(April 2005)

413 US60
ADOT mitigated the area damaged along the US 60 by dumping large soil cemented boulders
along the bank. They filled the area behind the new bank protection with ABC and constructed a
barrier fence.
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Photo 7: The bank protection along US 60 constructed by ADOT.
(April 2005)

4.2 Qualitative Assessment of Improvements

42.1 Jack Burden Road

The bank protection along the east bank of the Hassayampa for the Town of Wickenburg did not
account for scour. The bank protection was constructed while the river was still flowing, so toe-
down protection was not constructed. Visual inspection shows that the eastern portion of the
Hassayampa River is degrading and could eventually undermine this bank protection. The base of
the bank protection is 25-feet wide and is constructed of 3-foot minimum size rip-rap. This base
may be wide that it can sustain scour along its base, further analysis will need to be performed on
the bank protection. Due to the hasty nature of procurement and placement, it is doubtful that the
rip-rap is well graded.

4.2.2 Horspitality RV Park

The temporary dike constructed by the Horspitality RV Park is not an engineered structure. Any
flow event of consequence could damage or breach this temporary dike. There is no other
protection for the trailer park should the temporary dike fail.

423 US60

The bank stabilization constructed by ADOT consisted of dumping “soil-cement” dirt boulders
(see Section 6.2) along the eastern bank of the river. This construction did not account for scour
along the bank and therefore toe-down protection was not provided. The boulders are very large
in diameter, but are not durable stone and easily broken apart. This bank protection does not
provide permanent remedy, only temporary protection.
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4.3 Projections of Improvements

The bank protection along the east bank north of the US 60/93 Bridge does not provide 100-year
protection. The 100-year floodplain remains unchanged in this area. This bank protection was
constructed 10-feet high in some areas, and flow depths from the duplicate effective hydraulic
model, created by West Consultants for their US 93 Bypass Report (Reference 5), show flow
depths approaching 20-feet near the bridge. The HEC-RAS model from this Analysis is included
in Appendix A.5S.
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5 FUTURE HASSAYAMPA RIVER PROJECTIONS

ADOT will be constructing the US 93 Bypass around Wickenburg in the next few years. This
bypass will include a new bridge over the Hassayampa River and another new bridge over Sols
Wash (Figure 10). The proposed bypass is designed to minimize impacts to the floodplain, but a
river as large as the Hassayampa can develop significant meanders and bank changes in a single
event, as witnessed in February of this year.

The US 93 Bypass will create a levee on the west bank of the Hassayampa River. The current
design did not account for the new bank protection on the east bank of the river; it is not known
how this bank protection will perform during large storm events.

As the Town of Wickenburg continues to grow, private developments are likely to encroach on the
river and the increase the likelihood of flood damage. The watercourse master plan for this
portion of the Hassayampa River should focus on providing guidance for development near the
floodplain.
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‘ 6 RECOMMENDATIONS

6.1 Future Developments

The Town of Wickenburg is growing rapidly and many new developments are planned within the
City limits. There were 207 building permits granted in the 2004 fiscal year and more expected in
2005. At his time there are no known developments are planned near the Hassayampa River or
Sols Wash. The Town of Wickenburg is not permitting new construction within the floodplain.

6.2 Additional Studies

It is a recommendation of this report that further studies be performed in the Wickenburg-
Hassayampa River Corridor to reduce the potential for future flooding damage. The District’s
planned Hassayampa Watercourse Master Plan should address the following concerns:

e The impact of the Sols’ Wash sediment deposits on the west bank of the Hassayampa
River needs further analysis to better understand the interaction between the two
watercourses. There needs to be a plan to address the sediment deposits from Sols Wash.
Possibly, a plan could be developed to monitor/maintain sediment levels at the Sols Wash
confluence.

e The temporary dike protecting the Horspitality RV Park could incur damage during a
‘ minor to moderate flow events. Permanent bank protection should be considered to protect
this property. The property owners are currently working with the NRCS to construct a
permanent bank. After the completion of the permanent bank protection, additional
analysis should be performed to determine its impact on future flow events along the
Hassayampa River.

e The dumped riprap placed by ADOT seven miles south of the US 60/93 Bridge was an
emergency protection measure. The riprap bank protection was not engineered. The
material is not a durable stone but rather fractured cement stabilized alluvium (CSA),
which was placed during the flood to halt the advance of erosion on the highway
embankment. The riprap is ADOT’s property and was placed by them to protect their
highway. If it’s within the jurisdiction of the District, the bank protection should be
analyzed to determine if it is adequate, or needs to be replaced.

e The east bank protection north of the US 60/93 Bridge was placed as an emergency
protection measure and was not constructed as a long-term solution nor designed for a
specific level of protection. As a result, it is not known what level of protection it
provides. This bank protection is not a suitable counter measure for long-term scour from
flow events and may be undermined. ADOT should consider re-analyzing this area to
determine the impact it has on the Hassayampa River and the proposed US 93 bypass
design. The District should include review of ADOT’s US 93 Bypass design as part of the
WCMP.

O ED LS
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6.3 Additional Data

Due to the short contract duration and lack of response for data requests, the following additional
data should be collected and analyzed as part of the WCMP.

ADOT Contact Prints of US 60/93 Bridge in Wickenburg. (1963, 1977, 1990,1995, &
2001)

Supplemental Survey for the improvements along Jack Burden Road (Yost & Gardner
Engineer).

Permanent improvement plans for Jack Burden Road. (Town is preparing bid documents)
The complete project billing worksheets by the Town of Wickenburg for the 2005 flood
mitigation.

Copy of the bill for the temporary dike construction for the Horspitality RV Park.

Cost estimates for permanent bank protection for the Horspitality RV Park.

As-built drawings for the permanent bank protection for the Horspitality RV Park once it is
constructed.

Any future correspondence or agreements between the Town of Wickenburg and the
Arizona Department of Emergency Management.

Town of Wickenburg Zoning Map.
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‘ APPENDIX A : DATA COLLECTION
A.1 Town of Wickenburg Flood Mitigation Information




TOWN OF WICKENBURG
155 N. Tegner, Ste. A » Wickenburg, Arizona 85390 ¢ (928) 684-5451

X Phoenix Line (602) 506-1622  FAX (602) 506-1580
s Voice & TTY (928) 684-5411

June 14, 2005

Lou Trammell, Deputy Director

Arizona Department of Emergency Management
5636 E. McDowell Road

Phoenix, AZ 85008

. Dear Mr. Trammell:

We would like to request that ADEM appeal to FEMA to reconsider their denial of public
assistance for the Winter Storms 2005 (FEMA-1586-DR-AZ) for the Town of
Wickenburg. Wickenburg is approximately 54 miles northwest of Phoenix. Even )
thought we are at the tip of Maricopa County, on the border of Maricopa and Yavapai
County, we are still considered a rural community. We had a population of 5680
estimated in 2004, up from 5082 from the census in 2000. The population for Maricopa
County was 3,072,149 and Yavapai County was 167,517 based on the 2000 census. The
- median household income for Wickenburg is $34,340.

v Our estimated annual budget for 2004-2005 was $5,544,337. The total estimated cost of - -+ .
+ the damage to town roads, water pipes and pumps is $2,400,000. With only the helpof .~ .-+ .-
. * - ADEM, the cost to the town will be approximately $600,000. We are currently going ~ "~

through our 2005-2006 budget process. We have had to make serious cut backs in order.. -
to adjust to this loss. We were not able to add any personnel for the next year and hadto
freeze the hiring of one police officer vacancy. We have had to put off replacing roofs in -
need of repair, updating our zoning code, adding police vehicles, adding a police dog, '

- improving roads in need of repair, replacing manholes and lift station maintenance that
were in a program to be done this next year and water system improvements. We have
had to increase the cost of sanitation, sewer, water and electric in order to make up some
of the loss. This has really been a hardship in our small town. All the projects listed
above that were cut were projects that had been scheduled to be completed in the next
budget year. The managers were told that there wouldn’t be any new projects that would
even be considered, so those weren’t even brought up during the budget sessions. We
hope you are able to help us recover some of the money that we will have to pay out with
only the ADEM help and hopefully get FEMA to include the Town of Wickenburg in the
other emergency areas, like Yavapai County, that were hit by the winter storms of 2005
and were reimbursed since they were in smaller populated areas.

If you have additional questions, please feel free to contact me at 928-684-5451 x522.

Thank you,

Shane Dille




TOWN OF WICRENBURG

155 N. Tegner, Ste. A » Wickenburg, Arizona 85390 ¢ (928) 684-5451
Phoenix Line (602) 506-1622 ¢« FAX (602) 506-1580
Voice & TTY (928) 684-5411

To:  Sallie McGuire, USACE

From: Lyle Murdock, Floodplain Administrator, Town of Wickenburg -

Sallie, the actual form did not come in the sent file. The following information is
for the Emergency 404 Permit: '

. Town of Wickenburg

155 N. Tegner St.

Suite A (
Wickenburg, Az. 85390
Main Phone: 928-684-5411

Location of Work: Work is located east of the Hassyampa River, North of U.S.
Highway 60, along Jack Burden Rd.

Description of Work: Installation of a LEVY to protect Life and Life sustaining
Utilities and Emergency Services. This work entails the hardening of the River
Banks from Thurber Rd. to Constellation Rd. along Jack Burden Rd.

Replacement of Temporary and Permanent Sewer and Water, Temporary Power
Poles for both Residential (within the Town of Wickenburg’s own Power Grid),
and the replacement of one of the Town’s Water Well’s which was knocked out

of service due to Flood Damage, and the APS 69 Line Sub-Station Feed.

Methods are use of rock, and concrete slurry to bind the rock. See attached detail
for areas of work.

Threat: There are currently 2 addition storms moving into the area which will end
around the 24™ of Feb. 2005 according to the NWS. Jack Burden Rd. is the only
Hard Rd. for access to this area for Emergencies. The area affected if not
addressed now is, with additional Flooding from the pending storms, could also
affect the bridge approach at US 60 which is the only access in the area to connect
the Town of Wickenburg across the River within the City Limits.

Environmental Impacts: Along the River Bank in the affected area we have to
remove some vegetation and dead trees to install the protection Barrier for Jack



: Burden Rd. I’rﬁpaét to the area will be held to a minimum and limited to the
’ installation of these Protection Devices.

Encloged is a copy of the area of work and an aerial view of the area.

(A
“Lyle Murdock

Floodplain Administrator, Building Safety
Town of Wickenburg
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v
Lyle Murdock
. From: "McGuire, Sallie SPL" <Sallie.McGuire@spl01.usace.army.mil>
. To: <lyle@ci.wickenburg.az.us>
- Ce: "Fowler, Ronald W SPL" <Ronald. W.Fowler@spl01 .usace.army.mil>

Sent: Tuesday, February 15, 2005 4:46 PM
Attach:  RGP63_2003.pdf
Subject:  Emergency 404 permit

Mr. Murdock:

The Corps of Engineers Regulatory Section has a Regional General Permit for those activities necessary to
prevent the loss of life and property. | have attached the permit. On page 2 are the items that need to be
submitted in the notification: Name, address, phone, location of work, description of threat, description of methods
to rectify the situation and estimate of environmental impacts from the activities.

. On Wednesday February 16 please contact Ron Fowler for additional information at (602) 640-5385 x226.

<<RGP63_2003.pdf>>
Sallie McGuire

Senior Project Manager

us. Army Corps of Engineers -
3836 N Central Ave, Suite 900 ..
Phoenix, AZ 85012-1939

(602) 640-5385 x221

fax: (602) 640-2020

sallie.meguire@usace.army.mil
. www.spl.usace.army.milfregulatory

2/16/2005




Jack Bur Rd.
Project Ni.£55174
Equipment ._Code  Quantity  Unit. Hours . Rate OT Hours OT Rate Total
Dozer, D9 8256 1 Hr 83.75 $205.00 . $17,168.75
Excavator, Hydraulic 8284 1 Hr 66.5 $185.00 - $12,302.50
Grader 8333 1 Hr 64 $100.00 9 $125.00 $7,525.00
Compactor 8225 1 Hr 41 $80.00 $3,280.00
Dump Truck, Off Road Articulated 8726 . 2 Hr 112 $170.00 62 $210.00 $31,955.00
-oader, 950 8395 1 Hr 64 $205.00 40 $205.00 $21,268.75
-oader, 966 8396 1 Hr 119 $205.00 6 $205.00 $25,625.00
-oader, 988 8400 - 1 Hr 122.756 $205.00 : . $25,163.75
Truck Dump 8722 9289.65 Tan Fee per hauled ton $4.20 $39,016.53
lrailer, Dump 8592 19577.98 Ton Fee per hauled ton $14.90 $291,711.90
lrailer, Dump, Custom 8592 760.7 Ton Fee per hauled ton $10.21 $7,766.75
lrailer, Dump 8592 7485.39 Ton Fee per hauled ton $13.20 $98,807.15
Iruck, Water 8781 1 Hr 168 $100.00 ' $125.00 $16,800.00
-oader, Backhoe Wheel 8572 1 Hr 88 $62.50 $80.00 $5,500.00
Sweeper, Pavement 8157 1 Hr 16 $125.00 $2,000.00
lruck, Pickup , 8804 1 Hr 192.5 $35.00 $6,737.50
*xcavator, Hydraulic 330 8284 1 Hr 12 $150.00 ' $1,800.00
Aotor Grader 8333 1 Hr 57 $115.00 $6,555.00
rade Tractor 8401 1 Hr 28 $60.00 $1,680.00
Jarricade/Sign Rental fr. Action S 1 Unit $5,714.45 , $5,714.45
Skidsteer 4 1 Hr 44 $50.00 $2,200.00
Subtotal: $630,578.03
Material Purchase :
BC - 6912.64 Tons $6.20 $42,858.37
tip Rap, 6 to 12 inches 19521.1  Tons $8.82 . $172,176.10
loulders, Kilauea 748539 Tons $12.80 ' $95,812.99
it Run/Screen Fill 2998.29 Tons $3.90 $11,693.33
ioulders, Custom v 760.7 Tons $32.50 $24,722.75
oncrete Rip Rap 2168 Tons $4.00 $86.72
7 Rock/Septic Rock 479.86  Tons $13.00 - $6,238.18
.5 Sack Grout 80 Yds $81.50 » $6,520.00

umber, Shoring . 1 Ls & $335.00 $335.00




Jack Bur Rd.
Project Nr:«55174

Cattle Guard 1 Ea $8,733.33 $8,733.33

Guard Rail 350 Lf $29.69 $10,391.50

Meals from Hayes Food Truck 1 Ls $2,429.66 $2,429.66

Replacement of Hitching Posts 1 Ls $337.20 $337.20

Stagging Area Asphalt Replacement 1 Ls $11,000.00 $11,000.00

Subtotal: $393,335.13

Misc. Equipment ,

Steel Plates 12 Ea/Day 50 $74.40 $3,720.00

Viobilization Cost Total $6,264.00

~oncrete Saw 1 Ea $150.00 $150.00

lransportation Cost 1 Ea $500.00 $500.00

>ermit 1 Ea - $35.00 $35.00
: Subtotal: $10,669.00

~ontractor Labor/ Operators Time&Material

lim Gibson 46 $21.60 12 $32.40 $1,382.40

Nilliam Smith 31.5 $24.30 $765.45

Roger Stevens 58 $44.72 $2,693.76 -

arry Gordon * 6 $24.30 $145.80

‘duardo Ramos *

victor Virgen *

uan Sanchez *

uis Monrroy *

‘afael Guzman *

elly Hill *

». Paul Clark *

ohn Nelson *

‘hris Miranda *

ose Vigueria *

ireg Gladden * :

illy Green 98 $85.00 49 $127.50 $14,609.38

im Wilkins 90 '$50.00 $4,500.00

tt?nhgiﬁﬁgk 48 $31.25 34 $46.88 . $3,093.92

shn Hardee 64 $26.74 47 $40.11 $3,676.48



Jack Bun. d. . .

Project Nr..05174
Zhuck Antos ' 56 $24.04 47 $36.06 $3,024.83
Jeff Barnes, JEB Construction 13 $53.33 $693.29
: Subtotal: $34,385.30
Total: $1,068,967.46

" Indicates Equipment Operators. Time is included with the cost of equipment.
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‘ A.2 District’s February 2005 Storm Report




Hassayampa River in Wickenburg, 02/14/2005, D. Gardner

Flood Control District of Maricopa County

Stephen D. Waters, Engineering Division, Flood Warning Branch

Storm Report : February 2005
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METEOROLOGY

The fall and winter months leading up to February 2005 were well above normal in terms of rainfall.
A persistent blocking pattern (Figure 1) had set up off the coast of British Columbia, causing a split
in the jet stream. The polar jet was forced over Alaska, while the pacific jet entered the United
States over southern California and Arizona. Storms forming in the gulf of Alaska were forced
southward, where their counter-clockwise circulation gathered-up large amounts of moisture from
the tropical Pacific. This phenomenon is often referred to as the “Pineapple Express” (Figure 2).
Contributing to this effect were a weak El Niro in the east-central Pacific, and a relatively strong
episode of a tropical disturbance known as the Madden-Julian Oscillation (MJO). From early
January 2005, the MJO over the central Pacific gradually shifted eastward toward the west coast of
the US, allowing passing storms to tap deep tropical moisture.

500 Millibar Heights and Anomalies (in meters)
(From NCEP Reanalysis)

(\4.(.‘.“!‘"
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Table 1 - Climatological Report for February 2005 (From NWS Phoenix WFO) 1

CXUS55 KPSR 021845 CCC
CLMPHX

MONTHLY CLIMATOLOGICAL REPORT...CORRECTION
NATIONAL WEATHER SERVICE PHOENIX AZ
1145 AM MST TUE MAR 2 2005

PHOENIX WEATHER STATISTICS FOR FEBRUARY 2005

...FEBRUARY 2005 HAD 3.01 INCHES OF RAIN MAKING IT THE 5TH WETTEST
FEBRUARY ON RECORD. THE WETTEST FEBRUARY ON RECORD WAS IN 1905 WHEN
4.64 INCHES FELL. OTHER HIGHER AMOUNTS IN FEBRUARY WERE 3.71 INCHES
IN 1931...3.18 INCHES IN 1935 AND 3.15 INCHES IN 2003

AVERAGE MAXIMUM TEMPERATURE 67.0 NORMAL 71.4
AVERAGE MINIMUM TEMPERATURE 51.4 NORMAL 48.4
AVERAGE MONTHLY TEMPERATURE 59.2 NORMAL 59.9
DEPARTURE FROM NORMAL MINUS ©.7 DEGREES

HIGHEST AVERAGE MONTHLY TEMPERATURE 66.0 IN 1991
LOWEST AVERAGE MONTHLY TEMPERATURE 48.6 IN 1939

HIGHEST TEMPERATURE THIS MONTH 72 ON THE 9TH...16TH AND 17TH
LOWEST TEMPERATURE THIS MONTH 46 ON THE 8TH
RECORD HIGH TEMPERATURE FOR MONTH 92 ON THE 27TH IN 1986

AND THE 25TH IN 1921
RECORD LOW TEMPERATURE FOR MONTH 24 ON THE 8TH IN 1933

AND THE 7TH IN 1899

NUMBER OF DAYS WITH MINIMUM TEMPERATURE 50 OR LOWER 11
NUMBER OF DAYS WITH MINIMUM TEMPERATURE 55 OR HIGHER 5
NUMBER OF DAYS WITH MAXIMUM TEMPERATURE 60 OR LOWER 2
NUMBER OF DAYS WITH MAXIMUM TEMPERATURE 70 OR HIGHER 5

COOLING DEGREE DAYS BASE 65 © NORMAL 15 SEASONAL TOTAL 4
HEATING DEGREE DAYS BASE 65 156 NORMAL 169 SEASONAL TOTAL 798

TOTAL MONTHLY PRECIPITATION 3.01 INCHES
NORMAL MONTHLY PRECIPITATION 0.77 INCHES
DEPARTURE FROM NORMAL PLUS 2.24 INCHES

GREATEST PRECIPITATION IN 24 HOURS 1.05 INCHES ON THE 18-19
PRECIPITATION YEAR TO DATE 4.86 INCHES
3

DEPARTURE FROM NORMAL YEAR TO DATE PLUS 26 INCHES

GREATEST MONTHLY PRECIPITATION 4.64 INCHES IN 1905

LEAST MONTHLY PRECIPITATION 0.00 INCHES IN 2002 AND 3 PREVIOUS
YEARS

NUMBER OF THUNDERSTORM DAYS 1 NORMAL 1

NUMBER OF MEASURABLE RAIN DAYS 11 NORMAL 4

PERCENT OF POSSIBLE SUNSHINE 56 NORMAL 80
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AVERAGE WIND SPEED 6.0 MPH NORMAL 5.9 MPH
HIGHEST PEAK GUST 33 MPH FROM THE WEST ON THE 23RD
AND FROM THE EAST ON THE 2ND

HIGHEST BAROMETRIC SEA LEVEL PRESSURE 30.20 INCHES ON THE 2ND
LOWEST BAROMETRIC SEA LEVEL PRESSURE 29.74 INCHES ON THE 5TH

RECORDS BROKEN OR EQUALLED DURING THE MONTH

DATE TYPE NEW RECORD OLD RECORD YEAR/YEARS

11 PRECIP ©.77 INCHES 0.54 INCHES 1915 |
19 PRECIP ©.93 INCHES 0.64 INCHES 1915

WFO PHOENIX AZ

Please note that this information is preliminary and unofficial.
Official and certified climatological data can be accessed at:
National Climatic Data Center

Feb 2005 Divisional Ranks [Fricure s

National Climatic Data Center/NESDIS/NOAA

Precipitatioh

1 = Driest
111 = Wettest

Record Much Below Near Above Much Record

Driest Below Normal Normal Normal Above Wettest
Normal Normal
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PRECIPITATION

‘ Summary Statistics:

Total FCDMC Automated Rain Gages Installed: 284

Overall Percent Operational Automated Rain Gages for the Month: 99.68%

12.00-15.00 in

B 10.00-12.00in

8.00 - 10.00 in

8.00 - 8.00 in

5.00 - 6.00 in

[ ]400-500in

[_J300-400in g
2.00-3.00 in

[_]150-200in FIGURE 4
[ ]100-150in :

Figure 4 above was created with Arcview 3.2 and Spatial Analyst, using edited rainfall
. data from Flood Control District automated rain stations (black dots). Daily-total data

for all stations for the month can be downloaded from the FCDMC website at:

http://156.42.96.39/alert/Rain/pcp0205.pdf

Storm Report : February 2005, Page 6 of 19




Precipitation for the month of February, 2005 can be broken into three distinct storm
periods. First, a minor storm brushed the northern parts of the County on Feb. 6™
and 7. The heaviest storm drenched central Arizona on the 10" through the 12.

. Finally, a procession of storms affected the entire State from the 17" through the
24" with slight breaks on the 21°* and 22", Most ALERT stations recorded rainfall on
at least 10 of the 28 days in February - many of the northern stations recorded rainfall
on 14 or more days. Figure 5 below shows that, for all of Arizona, 2005 is second only
to 1980 as the wettest February since records have been kept.

Arizona Statewide Precipitation
February, 1895 - 2005

40— -
1100
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o e
3
mm

- 25

3—= Yearly Values t
—— Filered Values ;

— Long-Term Mean |

i

1920

0.0+ L o : I O |
1800 1940 1960 1980 2000 @

Year

. National Climatic Data Center  NESDIS / NOAA Figure 5

In Figure 6 below, the vertical green bars on the right show the number and
magnitude of wet months since August of 2004. It is a striking contrast to the
previous below normal (drought) months shown in red.

Arizona Statewide Precipitation
Normal & Departure, Jan 1998 - Feb 2005
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Mt Union Rain Gage, Bradshaw Mountains Figu re 7

Fraesfield Mountain, North Scottsdale
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Figure 7 above shows daily total rainfall for February 2005 at four rain stations around the County. The bottom axis is
days of the month from 1-28, and the left axis is daily rainfall from 0.00 to 3.00 inches.
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Mt. Union Rain Gage
Bradshaw Mountains
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Fraesfield Mountain Rain Gage
North Scottsdale

Precipitation {in)

£ Figure 9
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2.004
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0.00 2005,5.08 in.

1-Feb 5-Feb 9-Feb 13-Feb 17-Feb 21-Feb 25-Feb
Date

Figures 8 & 9 above, and 10 & 11 below, show daily rainfall values for February 2005
in comparison to three other recent wet Februaries. Note that in all four cases,
February 2005 was the wettest, and that in most years the majority of precipitation
fell in the 2™ and 3™ weeks of the month.
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Queen Creek Road Rain Gage
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How did the precipitation events of February 2005 measure up in terms of return
frequency? Take a look at Figures 12 - 15 below - graphs of recorded point rainfall
plotted against frequency data at the same point from NOAA Atlas 14. Looking again
at our four representative gages, Mt. Union, in the Bradshaw Mountains north of
Phoenix, approximates a 25-year event for durations past 1 day. The other three
gages, all within Maricopa County, are plot around the 2 and 5-year events for the
same durations.
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Annual Maxima based Point Precipitation Frequency Estimates VYersion: 3
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RUNOFF

Water-year 2005 began at the conclusion of six years of below normal rainfall in
Arizona. October and November 2004, and January 2005, turned that around in a big
way! At the start of Water-year 2005, Roosevelt Lake was at 28% of operating
capacity, and the Verde River lakes (Horseshoe and Bartlett) were at 49%. By
February 1°, Roosevelt had risen to 48% and the Verde system was at 88%. Through
February, Roosevelt gained an additional 34% to 83%, and the Verde system gained
12% to become more than full, and releases from Bartlett became necessary. By April
1%, Roosevelt gained an additional 9% to 92% - it is expected to be full to it’s
operating pool by the end of the 2005 snowmelt season.

February 11-12, 2005

The most significant storm of the winter season dropped large amounts of
precipitation on already wet watersheds. The Hassayampa River peaked during the
late morning of February 12 of about 16,000 - 17,000 cfs, which translates to about a
10-year return period. Cave Creek had high flows of nearly 2,000 cfs at the two gages
above Cave Buttes Dam. Martinez Creek had a peak runoff of 1,470 cfs. Queen Creek
at CAP and Queen Creek at Rittenhouse had runoff from a significant impoundment at
Whitlow Ranch Dam. Queen Creek at Rittenhouse had its first runoff event in many
years. Also, because of the impoundment at New River Dam, New River at Bell Road
showed decent runoff (1,500 cfs) for the first time in several years.

As for impoundments at dams, Whitlow Ranch Dam peaked at about 50 feet which is
about 13% full. Rittenhouse FRS had a peak of 12.5 feet which is about 23% full. Cave
Buttes Dam had a peak impound of about 31 feet or about 3% full. New River Dam had
a peak impoundment of 20.7 feet or which is nearly 5% full.

February 19-23, 2005

This last of the series of moderate rain/runoff events produced average runoff from
many of the urban watersheds such as Indian Bend Wash and the ACDC. Cave Creek
had runoff in the 250 to 650 cfs range. The Salt River Project continued releases over
Granite Reef Dam. Peaks were in excess of 10,000 cfs.

TABLE 2 - SUMMARY OF SELECTED IMPOUNDMENTS AT FCD STATIONS

PEAK PEAK PEAK PEAK DATE -
STATION NAME ID Gage Ht. OUTFLOW STORAGE CAPACITY TIME

(feet) (cfs) (acre-feet) (% full)
Adobe Dam 5534 4.23 192 44 <1% 2/13 00:03
Apache Junction FRS 6673 2.65 19 2.0 <1% 2/19 05:14
Casandro Dam 7133 2.09 11 5.8 4% 2/11 20:40
Cave Buttes Dam (1) 4899 31.0 266 1,480 3% 2/14 14:13
Crossroads Park Basin 6623 2.28 Pumped 17 4% 2/24 05:53
Dreamy Draw Dam 4803 6.72 100 0.0 <1% 2/18 00:11
East Fork Cave Cr. #1 4648 0.86 8 1.0 2% 2/12 17:42
East Fork Cave Cr. #3 4683 0.25 8 0.0 < 1% 2/12 00:39
East Fork Cave Cr. #4 4658 3.00 52 4.0 5% 2/12 17:58
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PEAK PEAK PEAK PEAK DATE -
STATION NAME ID Gage Ht. OUTFLOW STORAGE CAPACITY TIME

(feet) (cfs) (acre-feet) (% full)
Freestone Basin 6608 7.38 Pumped 27.3 13% 2/20 06:14
G&F Woolsey Peak 5063 4.45 Water Tank --- --- 2/12 06:01
Golden Eagle Park Dam | 5978 4.95 354 2 2% 2/11 23:05
New River Dam 5609 20.71 1,578 2,245 5% 2/12 17:49
Phoenix Basin #3 4828 3.60 29 0.70 1% 2/18 00:42
Phoenix Basin #7 4853 1.20 7 0.30 <1% 2/19 01:04
Powerline FRS 6683 3.22 42 240 5% 2/19 08:26
Reata Pass Dam 4938 3.22 11 Unknown Unknown 2/19 03:56
Rittenhouse FRS 6703 12.58 120 919 23% 2/12 18:18
Signal Butte FRS 6628 5.70 0 41 2% 2/12 20:48
Spookhill FRS 4563 4.61 34 20.5 1% 2/12 13:08
Stoneridge Dam 5968 1.65 11 0.10 <1% 2/11 22:39
Sunnycove FRS 5248 9.39 32 7.8 4% 2/12 08:13
Sunset FRS 5233 6.88 22 10.3 12% 2/12 06:52
Vineyard FRS 6688 3.58 67 335 10% 2/12 21:10
Whitlow Ranch Dam 6739 36.01 576 1,789 5% 2/16 10:08

(1) Gage was down prior to 2/16 due to a leak in the orifice line.

water mark.

Peak stage is from an observed high-

TABLE 3 - SUMMARY OF SELECTED STREAMFLOW READINGS AT FCD STATIONS

PEAK PEAK DATE -
STATION ID STAGE RUNOFF TIME
(feet) (cfs)
4™ of July Wash 5043 0.12 19 2/19 23:04
ACDC @ 14" St. 4813 0.60 25 2/19 01:47
ACDC @ 437 Ave. 4823 1.12 202 2/24 04:03
ACDC @ 67" Ave. 5523 4.10 698 2/19 06:57
Adobe Dam Outlet 5538 2.35 143 2/12 23:39
Agua Fria @ Buckeye Rd. 5403 1.51 140 2/14 04:02
Antelope Creek 7168 2.57 533 2/12 08:24
Berneil Wash 4688 1.02 192 2/19 02:07
Box Wash 5273 1.65 159 2/12 06:28
Bullard Wash 6863 0.41 438 2/24 01:25
Casandro Wash 7093 0.35 14 2/11 21:13
Cave Buttes Dam Outlet 4903 5.38 415 2/14 14:13
Cave Cr. near Cave Cr. 4918 4.68 2,785 2/12 04:21
Cave Cr. @ Spur Cross 4923 9.40 2,963 2/12 02:56
Cave Cr. @ Cactus Basin 4833 10.38 414 2/19 04:26
Centennial @ Wenden 5093 0.45 71 2/13 05:51
Centennial near Aguila 5178 0.32 11 2/12 05:59
Centennial Railroad 5103 3.26 258 2/11 16:39
Cline Creek 5583 0.59 12 2/1201:26
Colter @ El Mirage 5408 0.47 25 2/19 13:18
Copper Wash 5033 0.69 16 2/19 23:00
Cruff Wash 5078 1.17 53 2/20 00:31
Delaney Wash 5108 2.90 364 2/20 00:39
Dysart @ El Mirage 5422 2.26 167 2/24 02:46
Dysart Drain @ LAFB 5413 0.60 22 2/24 03:37
E.Fork Cave Cr. near 7" Ave. | 4668 1.80 137 2/12 19:33
EMF @ Arizona Ave. 6598 1.43 616 2/19 13:29
EMF @ Broadway Rd. 6573 1.62 504 2/19 04:10
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PEAK PEAK
STATION ID STAGE RUNOFF e
(feet) (cfs)
EMF @ Queen Creek Rd. 6583 2.95 1,554 2/19 08:30
Flying E Wash 7083 0.85 16 2/12 06:17
Gila @ Estrella Pkwy. 6853 14.00 38,900 2/13 05:18
Gila @ Olberg 0783 2.71 1,902 2/14 04:39
Gila@ 116™ Ave. 6848 9.15 49,394 2/13 02:17
Guadalupe Channel 6603 1.10 191 2/19 03:59
Hassy R. near Morristown 5223 14.05 14,962 2/12 09:49
Hassy R. @ Box Canyon 5308 15.50 15,791 2/12 09:28
Hassy R. @ I-10 5283 4.17 5,775 2/12 19:02
Hassy R. @ Wagoner Rd. 5352 5.62 497 2/12 04:08
IBW @ Indian Bend Rd. 4613 3.15 772 2/19 07:31
IBW @ Indian School Rd. 4618 2.90 422 2/19 07:52
IBW Interceptor 4623 0.60 37 2/19 07:17
IBW @ McDonald Dr. 4628 0.95 596 2/19 08:02
IBW @ McKellips Rd. 4603 2.15 591 2/19 10:19
IBW @ Shea Blvd. 4693 1.58 370 2/19 03:24
IBW @ Sweetwater Ave. 4643 1.65 216 2/12 18:41
Jackrabbit Wash 5218 3.45 1,134 2/11 19:21
Martinez Creek 7013 4.12 1,020 2/12 07:27
McDowell Mountain Rd. 5923 0.30 24 2/11 23:23
McMicken Floodway 5438 0.43 12 2/09 08:48
New River @ Bell Rd. 5598 2.05 1,430 2/12 18:01
New River @ Glendale Ave. 5508 1.48 873 2/12 13:13
New River Dam Outlet 5613 9.11 1,452 2/12 20:52
Old Crosscut @ McDowell Rd. | 4748 1.08 172 2/19 01:30
Price Drain @ Loop 202 4573 5.01 311 2/11 21:58
Queen Creek @ CAP 6723 10.15 1,034 2/12 12:01
Queen Cr.@ Rittenhouse Rd. 6707 3.50 475 2/13 02:18
Rainbow Wash 6953 1.12 178 2/23 23:33
Reata Pass Wash 4588 0.53 63 2/19 01:24
Salt River @ Priest Dr. 4523 8.50 28,034 2/13 18:02
Scatter Wash 5543 1.62 472 2/12 17:52
Seven Springs Wash 4963 2.55 137 2/11 18:23
Skunk Cr. near New River 5588 1.14 102 2/18 00:57
Skunk Cr. @ I-17 5568 2.27 504 2/12 18:27
Tiger Wash 5163 7.40 1,822 2/12 05:01
Waterman Wash @ RVR 6833 2.67 169 2/24 04:45
Winters Wash 5118 0.69 29 2/20 01:04

Acronyms and Abbreviations used in Tables 1 & 2 above:

ACDC Arizona Canal Diversion Channel
CAP Central AZ Project Canal

EMF East Maricopa Floodway

FRS Flood Retarding Structure

G&F AZ Game and Fish

Gila Gila River

Hassy Hassayampa River

IBW Indian Bend Wash

LAFB Luke Air Force Base

RVR Rainbow Valley Road

Storm Report : February 2005, Page 15 of 19




SELECTED HYDROGRAPHS
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Measured Flows along Cave Creek

‘ 3,000
Figure 18

2,500

Cave Creek @ Spur Cross
Cave Cr. near Cave Cr.

2,000

Discharge (cfs)
o
o
o

1,000
500
0 x : ' e T\ :
2/9/05 2/11/05 2/13/05 2/15/05 2/17/05 2/19/05 2/21/05 2/23/05 2/25/05 2/27/05
Date
. Stage Hydrograph at Rittenhouse FRS
14
Figure 19
12 ;*\Pe\ékat 12.6 ft = 23% of Capacity
10
\ 9.6 ft = 10% of Capacity
E
£ 8 \
o
; \
-] 6 ; ,‘ 2=
& 1 e i
a 1 i\ { 3&3
i i 3 i i
4 H —% —
i Y
2 L
i 1 Y H 3
| \ | |
i £ H ﬁ"“x H g
0 ‘\__J:>___M___v__:§ %:’mv.- e d“j T “.\"wmf;_“_k_."nAw_h_hh__‘_w
2/9/05 2/11/05 2/13/05 2/15/05 2/17/05 2/19/05 2/21/05 2/23/05 2/25/05 2/27/05
Date

Storm Report : February 2005, Page 17 of 19




Figure 20 at right shows how
the total US precipitation
measured in February 2005
compares to previous years.
Most of northern and eastern
Arizona, which includes the
Little Colorado, Gila, Salt,
Verde, Agua Fria and ~
Hassayampa watersheds ranks
higher than 90% of previous
years.

February 2005
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FLOOD DAMAGE IN MARICOPA COUNTY

Flood control structures owned and operated by the Flood Control District did not
sustain any significant damage during the flooding of February 2005. No ALERT
monitoring stations sustained damage due to flooding, although one station was found
to have a vandalized solar panel early in the month. It was replaced before the
battery went dead.

The following is an excerpt from a 2/28/05 memo from Dennis Cvancara of Maricopa
County Emergency Management to Steve Sipple of the National Weather Service:

This year’s winter storm flood damage to Maricopa County was
generally confined to the Wickenburg area; however, other damage was
sustained in other parts of the County. The approach to the Alma
School Bridge over the Salt River received substantial damage, forcing
road restrictions for several weeks and incurring expensive repair bills.
Seven deaths were reported in Arizona due to flooding. Three
individuals from Maricopa County died as a result of flooding in
Sycamore Creek in Gila County, but no deaths were reported in
Maricopa County...

.. The next major storm to strike Maricopa County occurred on
Thursday, February 10", when a powerful storm moved in again from

. the west. The National Weather Service, in anticipation of heavy runoff
as warm rains melt(ed) snow in the high country, issued flash-flood
watches and urban and small-stream flood warnings. The town of
Wickenburg received 1.89 inches of rain swelling the Hassayampa River.
The river washed away two mobile homes and two vehicles.
Additionally, the Jack Burden Road was washed out and three utility
poles were lost, resulting in power outages. Arizona Public Service
reported 25 individuals were left without power which was restored the
following Monday. Telephone, water and gas service was also restored
that day. The Maricopa County Sheriff’s Office was credited with
rescuing 21 individuals in 11 incidents during the weekend ending
February 13" as helicopter crews plucked individuals from vehicles
stranded in various washes...

... In summary, the winter storms of late 2004 and early 2005 provided
much needed moisture to the Valley and left the water reservoirs full
or nearly full, including Roosevelt Lake. Unfortunately, Maricopa
County suffered an estimated $6.5 million in damage during this time
period.
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Hassayampa Post-Flood Study Report

A.3 Gage Information (Hassayampa River and Sols Wash)
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Hassayampa River at Box Canyon ID #: 5308

Thu Jun 16 09:10:00 MST 2005




GAGE ID HISTORY

LONGITUDE

. Elev of Instr. Elev of Instr.
| ID Period
in GH in NAVD 1988
5308 3.15 Gage Height Datum 10/1/96 - present
5308 3.00 Gage Height Datum 12/12/95-9/30/96
5308 2.20 Gage Height Datum 1/19/93 -12/12/95
5308 0.00 Gage Height Datum 8/18/92-1/19/93 E
3663 0.00 Gage Height Datum 10/1/91-8/18/92
0048 0.00 Gage Height Datum 11/17/83 -9/30/91
SITE DATA
GAGE IS LOCATED NORTHEAST OF
LOCATION WICKENBURG IN YAVAPAI COUNTY, ABOUT 7
MILES ON SCENIC LOOP ROAD FROM US 93
DRAINAGE AREA 417 M1? 1
JURISDICTION YAVAPAI COUNTY, ARIZONA
WATERSHED LOWER HASSAYAMPA
SECTION/TOWNSHIP/RANGE SW1/4 SE1/4 S07 T8N R4W
LATITUDE N 335811
W 112 43 38

USGS QUAD MAP

| SAM POWELL PEAK 7.5-MINUTE

STREAMGAGE INSTALLATION DATE

|

'| NOVEMBER 17, 1983 (WY 1984)

i| PERIOD OF AVAILABLE DATA RECORD :

OCTOBER 16, 1991 - CURRENT YEAR

— I —.

LENGTH OF AVAILABLE RECORD (AS
OF 10/01/04)

H

1 12.96 YEARS

QUALITY OF AVAILABLE RECORD

| coop




. ‘ S;AGE GAGE TYPE PRESSURE TRANSDUCER
STAFF GAGE ONE, INSIDE STILLING WELL
CREST STAGE GAGE TWO
ZERO GAGE HEIGHT ELEVATION GAGE HEIGHT DATUM
STAGE GAGE ELEVATION 3.15 FEET GAGE HEIGHT
POINT OF ZERO FLOW 1.9 FEET GAGE HEIGHT (SEPT 2004)
E‘II:AOX(;P[/I)UM 58,000 CFs 34.6 FEET G.H. SEPTEMBER 5, 1970

RATING INFORMATION

RATING TABLE ‘
CURRENT RATING NUMBER 7, DATED OCTOBER 1, 2001
| i DISCHARGE GAGE HEIGHT DISCHARGE
. —r— (CFS) | (FEET) (CFS)
0.00 0 12.23 10,000
3.16 19 17.63 20,000
4.10 200 22.60 30,000
5.55 1,000 | 27.00 40,000
9.30 5,000 31.10 50,000




WATER YEAR PEAKS

Wistar Peak Peak Date l
Year | Gage Height (feet) Discharge (cfs) | of Peak
2005
2004 6.10 1,423 9/19/04
2003 4.72 467 j 2/13/03
2002 5.50 950 9/7/02
2001 7.20 3,215 10/27/00
2000 4.33 636 8/29/00
1999 9.20 5,650 8/31/99
1998 5.22 1,254 3/29/98
[ 1007 8.35 3,549 9/26/97
. 1996 11.25 7,548 7/25/96
1995 g 14.60 13,016 ' 2/15/95
1994 4.35 175 9/3/94
1993 21.30 25,748 1/8/93
1992 6.00 2,829 2/13/92 %
i 1991 Data Unavailable Data Unavailable ! Data Unavailable
| 1990 Data Unavailable Data Unavailable Data Unavailable
1 1989 Data Unavailable Data Unavailable Data Unavailable
f 1988 ’ Data Unavailable Data Unavailable Data Unavailable
' 1987 ‘ Data Unavailable Data Unavailable ' Data Unavailable |
: 1986 Data Unavailable Data Unavailable ' Data Unavailable ;
‘ 1985 ’ Data Unavailable - Data Unavailable | Dpata Una——vailal;levn
. 1984 ‘f Data Unavailable ‘ Data Unavailable Data Unavailable




RUNOFF EVENT HISTORY (>250 cfs)

15:26

i

Date of Ehne | Duration Spteaat peak Water
Peak of Runoff Period (hours) fegt Discharge Year
Peak (cfs)
G.H.
SELECT FOR A PLOT OF ‘
THESE DATA |
9/19/04 | 18:11 | 09/1917:51 - 09/20 9.4 6.10 1,423 | 2004
8/17/04 Data Unavailable 5.50 963 2004
2/26/03 | 1a:13 | 02/2601:35 - 03/01 88.6 4.65 426 2003
2/13/03 | 23:06 | 02/13 22:41-02/14 24.6 4.72 467 = | 2003
| 9/11702 || 0a:1 | 09/11 0127 ~09/11 | 444 5.05 662 2002
§,, . g S — -
9/7/02 || 20:52 || 99797 e 14.3 5.50 950 2002
9/15/01 | 22:58 || 99/15 22:46 - 09/16 5.1 3.48 288 2001
| 03:50
3/10/01 | 13:59 | 93/08108:02°03/12 | 4435 3.38 274 2001
37701 |l 1s:s0 | ©R/97 1107 - 03/08 15.7 4.38 667 2001
02:47
10/27/00 | 19:42 | 10/27 12iae 10/28 18.9 7.20 3,215 || 2001
| - r
| 10/21/00 | 21:19 | 10/2121:42 - 10/22 19.5 493 | 1,019 | 2001
| i » | i
| L | ‘ }
| .30 - | i
8/29/00 | 12:47 e S 12.6 4.33 636 2000
e e e ——e ; — —— ‘ e S T - ,,..g | — - - i ——
3/6/00 | 10:57 | 03/0608:35-03/06 | 64 | 358 | 208 | 2000 |




9/23/99 17:45 | 09/23 161038 - 09/24 19.3 ’ 7.58 3,630 | 1999
| | i

9/19/99 i 23:39 | 08713 gy 98/a0 11.2 4.30 621 1999
9/15/99 ; 03:16 | 09/1503:70 - 09/15 55 | 365 322 1999
9/11/99 ' 234z [ PR 20T =012 55 1 4.15 530 1999
8/31/99 | 17:a6 | 08/3110:20 - 09/01 13.3 9.20 5,650 | 1999
7/29/99 | 16:46 | ©07/29 1%:16 - 07/30 10.0 3.88 416 1999
7/26/99 | 01:40 O/ 2m e W26 8.1 4.25 590 | 1999
7/15/99 | 10:30 | 07/151D:97 - 07/15 5.5 4.20 560 | 1999
4/13/98 | 0a:27 C°"ti“0“:/'1°72/ 04 - 5 3.85 406 1998
4/7/98 15:16 c°“ti“°“:/'1°72/ S 3.75 365 1998

| 4/2/98 | o8:s3 C°"ti“0‘f/'f72/ aade 4.03 473 1998
3/29/98 || 02:19 C°“ti"°‘f/'1°72/ 04 = 5.22 1,254 | 1998
2/25/98 | 02:51 C°“ti"0‘f/'1°72/ e 4.40 314 1998

2/15/98 09:03 C°““"o‘f/'1°72/ 04 4.93 583 1998

2/9/98 || 13:30 C°“ti"0‘f/'1°72/°4' 4.55 378 f 1998

| 9/26/97 | 09:215 SRSl e 280 | 835 3,549 | 1997 g

B A _ | . L
2/28/97 06:45§ v A ; 356.7 | 5.25 453 1997 |




2/14/93 |

04/10

1/14/97 | 02:00 [ o113 Lo 21 | 19;;"“‘““‘5.50 _ 525 1997
9/5/96 | 14:11 09705 POy 09/08 | 81.3 5.53 256 1995_
7/25/96 | 22:43 | 07/2522:16 = 07/26 7.0 11.25 7,548 | 1996
3/11/95 2351 | 03/11 181307 04/10 11 7247 5.60 596 1995
3/6/95 | 10:14 | 03/0602:13 - 03/06 17.5 10.88 6,974 || 1995
3/1/95 | 15:50§ B oL = 4.75 271 1995
2/24/95 || 04:38 t 0340322 - 0224 16.6 5.05 360 1995
2/15/95 03:13 E B o 28.5 14.60 | 13,016 1995'“
1/26/95 17:08% oAt | &0 ; 6.25 1,103 || 1995
b e S — I | _
1/5/95 ' 06:46 i OL/05 0540 - 01/08 74.9 6.60 1,414 | 1995
3/15/93 10:43? C°“““o“:/'f°” 29 = | 5.00 S
3/12/93 || 12:49 c°“ti“0‘f/'1°01/19' 5.20 410 1993
3/10/93 1o:45§ s e 5.30 446 1993
o= | |
3/2/93 13:21? C°“ti“0“4a/'1°o”19' 5.50 535 i 1993
2/22/93 10:17%E C°"““o‘f/'1°01;19' | 5.90 B 8;_(:_ _;;93:
2/20/93 { 06:13§ AT S e 86.5 | 16.00 | “-15,451 ‘ 1993H
losa | commumoryss- |0 |y [ hom]




2/8/93 || 23:52 | 02/08 0436 - 02/10 44.4 13.50 || 11,215 | 1993
.- || Continual 01/19 -
1/29/93 || 22:37 04/10 5.80 734 1993
. Continual 01/19 -
1/25/93 | 18:59 04/10 7.30 2,170 1993
1/8/93 Data Unavailable 21.3 25,748 1993
7/24/92 || 14:14 || 97/24 pr e 18.5 1.80 280 1992
4/2/92 || 13:40 | 04/0210:16 - 04/03 14.7 2.00 347 1992
00:57
3/9/92 | o08:19 | 03/0810:42 - 03/09 34.5 2.70 644 1992
2/13/92 | 16:32 | 02/13 15:04 - 02/14 19.1 6.00 2,829 | 1992
2/7/92 19:26 QZ/4ir 29:22 <02 /08 7.5 2.10 382 1992
% 02:43
FLOOD FLOW FREQUENCY
Flood Flow Frequency
(based on HECWRC implementation of Bulletin 17B, n = 54)
Magnitude and Probability of Instantaneous Peak Flow
Discharge, in cfs, for Indicated Recurrence Interval
: I ;
2-year 5-year ! 10-year } 20-year 50-year 3 100-year
NI | S 1 I N | SN — I
3,410 10,300 i 18,200 28,800 47,900 f 66,800
(NN | S -




CREST STAGE GAGE INFORMATION

PIN ELEVATION
CREST GAGE PIN ELEVATION CREST GAGE
NUMBER (FEET, GAGE
(FEET, GAGE HEIGHT) NUMBER /A
1 3.12 2 13.04
STAFF GAGE INFORMATION
ST:';';gQGE LOW POINT STAFF GAGE INFORMATION
i INSIDE STILLING WELL, READ IN GAGE
0 - 20 FEET 0.00 G WELL




Hassayampa River at US 60 ID #: 5228

Thu 3un 16 09:20:27 MST 2005

Hassayampa River at US60
Aug. 29, 2000, 13:30

GAGE ID HISTORY

Elev of Instr. Elev of Instr.
ID Period
in GH in M.S.L.
5228 1.59 2,034.07 4/15/02 - present
5228 0.00 2,032.60 3/14/94 -4/15/02




SITE DATA

LOCATION

LOCATED ON THE US 60 BRIDGE
CROSSING IN WICKENBURG

DRAINAGE AREA

711 MI?

JURISDICTION

WICKENBURG, ARIZONA

[ WATERSHED

LOWER HASSAYAMPA

SECTION/TOWNSHIP/RANGE SW1/4 SW1/4 SE1/4 S01 T7N R5W
LATITUDE N 33 58 14
LONGITUDE W 112 43 31

USGS QUAD MAP

WICKENBURG 7.5-MINUTE

STREAMGAGE INSTALLATION DATE

MARCH 14, 1994 (WY 1994)

PERIOD OF AVAILABLE DATA RECORD

MARCH 14, 1994 - CURRENT YEAR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>