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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
12th & 13 th

, 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 (R5W) 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 .
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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 12th & 13th

, 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 AI.

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
poweiful storm moved in again from the west. The National Weather Service, in anticipation of
heavy runoffas 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 ofthe US 60/93 Bridge. (February, 2005)

• Residence
in Photo 1

Photo 2: Aerial view along the eastern bank ofthe Hassayampa Riverjust
upstream ofthe US 60/93 Bridge courtesy ofFlying 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 ofthe Hassayampa River
just upstream ofthe 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 liver 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 ofthe Hassayampa Riverjust downstream
ofthe 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. 6th and 7th

• The heaviest storm drenched central Arizona on the 10 through the
12th

. Finally, a procession of storms affected the entire State from the 17th through the 24th
, with

slight breaks on the 21 st and 22nd
. 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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FIGURES
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3.4 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 Yz 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 PIS 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 212011993, which is midway

z
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between the 5-year and lO-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 lO-year, 50-year, and 500­
year floods are not published in the current flood insurance study (FrS). However, these floods
appear in a previous FrS (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 lO-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.5.

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 AggradationlDegradation 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.

• Z E
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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 ofexisting US 93
Bridge over Sols Wash looking north. (October 2000)

Recent field measurements indicate that Sols Wash has aggraded from 2 Y2 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.

•
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Historical Cross Sections Based on ADOT measurements - Westbound US-50 Bridge
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Figure 7
US 93 Bridge at Sols Wash
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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.S, 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.

z
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Ready Mix Concrete, me. 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.

• ZT
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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 AI. 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 AI.
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 1 LS

Cattle Guard 1 Ea

Guard Rail Lf

Replacement of Hitching Posts Ls

Staging Area Asphalt Replacement Ls

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

Page 17
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4.1.2 Horspitality RV Park
The Horspitality Trailer Park fJ.1ed 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)

4.1.3 US 60
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.

Z E
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Photo 7: The bank protection along US 60 constructed by ADOT.
(April 2005)

4.2 Qualitative Assessment of Improvements
4.2.1 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.

4.2.3 US 60
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.

z
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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 lOa-year
protection. The lOa-year floodplain remains unchanged in this area. This bank protection was
constructed la-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.5.

• ZTE
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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 Hassayarnpa 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 Hassayarnpa 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 Hassayarnpa 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:

• 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.

• 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.

• 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.

• 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.
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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.

Z E
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APPENDIX A : DATA COLLECTION
A.1 Town of Wickenburg Flood Mitigation Information
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TOWN OF WIC'KENBURG

155 N. Tegner. Ste. A· Wickenburg. Arizona 85390· (928) 68+5451
Phoenix Line (602) 506-1622 • FAX (602) 506·1580

Voice & TTY (928) 684-5411

e.

eo

June 14, 2005

Lou Trammell, Deputy Director
Arizona Department of Emergency Management
5636 E. McDowell Road
Phoenix, AZ 85008 0

Dear Mr. Trammell:

We would like to request that ADEM appeal to FEMA to reconsider their denial of public
assistance for the Winter Stoxms 2005 (FEMA-1586-DR-AZ)JortheTown of
Wickenburg. Wickenburg is approximately 54 miles northwest ofPhOenix. Even
thought we are atthe tip of Maricopa County, on the border ofMaricopa 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,i49 and Yavapai County was 167,517 based on the 2000 census. The

. median household income for Wickenburg is $34,340.

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 help of..' .':'..

. 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 had to '.
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 ve1)icles, 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 payout 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 stonns 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
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TOWN OF WICKENBURG
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 fonn 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,)\z.85390
Main Phone: 928-684-5411

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

Description ofWork: Installation ofa LEVY to protect Life and Life sustaining
Utilities and Emergency Services..This work entails the hardening ofthe River
Banks from Thurber Rd. to Constellation Rd. along Jack Burden Rd.
Replacement ofTemporary and Pennanent Sewer and Water, Temporary Power
Poles for both Residential (within the Town ofWickenburg's own Power Grid),
and the replacement ofone ofthe Town's Water Well's which was knocked out
ofservice due to Flood Damage, and the APS 69 Line Sub-Station Feed.
Methods are use ofrock, and concrete slurry to bind the rock. See attached detail
for areas ofwork.

Threat: There are currently 2 addition stonns moving into the area which will end
around the 24th 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 ifnot
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 ofWickenburg 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. Impact to the area will be held to aminimum and limited to the
installation ofthese Protection Devices.FJlo/:Jf the area ofwork and an aerial view ofthe area.

Lyle Murdock
Floodplain Administrator, Building Safety
Town of Wickenburg
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Lyle Murdock

• From:
To:
Cc:
Sent:
Attach:
Subject:

Mr. Murdock:

"McGuire, Sallie SPL" <Sallie.McGuire@spI01.usace.army.mil>
<Iyle@ci.wickenburg.az.us>
"Fowler, Ronald W SPL" <Ronald.W.Fowler@spI01.usace.army.mil>
Tuesday, February 15, 20054:46 PM
RGP63_2003.pdf
Emergency 404 permit

•

•

The Corps of Engineers Regulatory Section has a Regional General Permit for those activities necessary to
prevent the loss of life and property. I 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 environm~ntal 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

U.S. Army Corps of Engineers .

3836 NCentral Ave, Suite 900

Phoenix, AZ. 85012-1939

(602) 640-5385 x221

fax: (602) 640-2020

sallie.mcguire@usace.army.mil

www.spl.usace.army.millregulatory

2/16/2005



JaCkB~ Rd.
Project Nr.L55174 • •

Equipment Code guantity Unit. Hours . Rate OT Hours OT Rate Total
Dozer, 09 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 f-Ir 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 Hf 119 $205.00 6 $205.00 $25,625.00
_oader,988 8400 1 Hr 122.75 $205.00 $25,163.75
fiuck Dump 8722 9289.65 T<)n Fee per hauled ton $4.20 $39,016.53
frailer, Dump 8592 19577.98 Tdn Fee per hauled ton $14.90 $291,711.90
frailer, Dump, Custom 8592 ',760.7 Ton Fee per hauled ton $10.21 $7,766.75
frailer, Dump 8592 7485.39 Ton Fee per hauled ton $13.20 $98,807.15
fruck, Water 8781 1 Hi" 168' $100.00 $125.00 $16,800.00
.oader, Backhoe Wheel 8572 1 Hr 88 $62.50 $80.00 $5,500.00
)wee'per, Pavement 8157 1 Hr 16 $125.00 $2,000.00
rruck, 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
3rade Tractor 8401 1 Hr 28 $60.00 $1,680.00
larricadelSign Rental fro Action 1 Unit $5,714.45 $5,714.45
>kidsteer 1 Hr 44 $50.00 $2,200.00

Subtotal: $630,578.03

Material Purchase
IBC 6912.64 Tons $6.20 $42,858.37
tip Rap, 6 to 12 inches 19521.1 Tons $8.82 $172,176.10
~oulders, Kilauea 7485.39 Tons $12.80 $95,812.99
lit Run/Screen Fill 2998.29 Tons $3.90 $11,693.33
loulders, Custom 760.7 Tons $32.50 $24,722.75

:oncrete Rip Rap 21.68 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 0 $335.00 $335.00

/



•Jack Bur Rd.
Project Nr:",55174

• •

1 Ea
1 Ea

Total

1 Ea

$8,733.33 $8,733.33
$29.69 $10,391.50

$2,429.66 $2,429.66
$337.20 $337.20

$11,000.00 $11,000.00

Subtotal: $393,335.13

50 $74.40 $3,720.00
$6,264.00

$150.00 $150.00
$500.00 $500.00

$35.00 $35.00
Subtotal: $10,669.00

Lf
Ls
Ls
Ls

Ea1

1
1

1

12 EalDay

350

)ermit
rransportation Cost

Steel Plates

Cattle Guard

Stagging Area Asp!!~lt Replacement

Inobilization Cost

Guard Rail

:oncrete Saw

lJIisc. EqUipment

Replacement of Hit9hing Posts
Meals from Hayes Food Truck

;ontractor Laborl Operators Time&Material
lim Gibson
"'illiam Smith
~oger Stevens
.arry Gordon *

46
31.5

58
6

$21.60
$24.30
$44.72
$24.30

12 $32.40 $1,382.40
$765.45

$2,593.76
$145.80

:duardo Ramos *
VIctor Virgen *
uan Sanchez *
uis Monrroy *
tafael 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

like Merrett •
.evin Schuck
:>hn Hardee

48
64

$31.25
$26.74

34
47

$46.88
$40.11

$3,093.92
$3,576.48



Jack BU. ~d.
Project Nr.Lo5174

~huckAntos

Jeff Barnes, JEB Construction

, Indicates Equipment Operators. Time is included with the cost of equipment.

•
56
13

$24.04
$53.33

'.

47 $36.06

Subtotal:

Total:

$3,024.83
$693.29

$34,385.30

$1,068,967.46

•



••

•

•
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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 Ell ino 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:M]O over the central Pacific gradually shifted eastward toward the west coast of
the US, allowing passing storms to tap deep tropical moisture.
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Table 1 - Climatological Report for February 2005 (From NWS Phoenix WFO)

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
AVERAGE MINIMUM TEMPERATURE
AVERAGE MONTHLY TEMPERATURE
DEPARTURE FROM NORMAL

67.8 NORMAL 71.4
51.4 NORMAL 48.4
59.2 NORMAL 59.9

MINUS 0.7 DEGREES

•
HIGHEST AVERAGE MONTHLY TEMPERATURE
LOWEST AVERAGE MONTHLY TEMPERATURE

HIGHEST TEMPERATURE THIS MONTH
LOWEST TEMPERATURE THIS MONTH

RECORD HIGH TEMPERATURE FOR MONTH

RECORD LOW TEMPERATURE FOR MONTH

66.0 IN 1991
48.6 IN 1939

72 ON THE 9TH ... 16TH AND 17TH
46 ON THE 8TH

92 ON THE 27TH IN 1986
AND THE 25TH IN 1921

24 ON THE 8TH IN 1933
AND THE 7TH IN 1899

COOLING DEGREE DAYS BASE 65 0 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
DEPARTURE FROM NORMAL YEAR TO DATE PLUS 3.26 INCHES

GREATEST MONTHLY PRECIPITATION 4.64 INCHES IN 1905
LEAST MONTHLY PRECIPITATION 8.88 INCHES IN 2002 AND 3 PREVIOUS

YEARS

•

NUMBER OF DAYS WITH MINIMUM TEMPERATURE
NUMBER OF DAYS WITH MINIMUM TEMPERATURE
NUMBER OF DAYS WITH MAXIMUM TEMPERATURE
NUMBER OF DAYS WITH MAXIMUM TEMPERATURE

NUMBER OF THUNDERSTORM DAYS
NUMBER OF MEASURABLE RAIN DAYS
PERCENT OF POSSIBLE SUNSHINE

50 OR LOWER 11
55 OR HIGHER 5
60 OR LOWER 2
70 OR HIGHER 5

1 NORMAL 1
11 NORMAL 4
56 NORMAL 80

Storm Report: February 2005, Page 4 of 19



• AVERAGE WIND SPEED
HIGHEST PEAK GUST

6.0 MPH
33 MPH

AND

NORMAL 5.9 MPH
FROM THE WEST ON THE 23RD
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 0.77 INCHES 0.54 INCHES 1915
19 PRECIP 0.93 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 I FIGURE 3 I
National Climatic Data Center/NESDIS/NOAA

•

1 =Driest
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III
Record
DriesI

MUCh
Below
Normal

Below
NorlT14l

.•:
~.~~!
'~.

III
Near Above Much Record

Normal Normal Above Wellesl
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%

-~ Rainfall Distribution for February 2005

~ 12.00 -15.00 in
_ 10.00 -12.00 in

- 8.00 - 10.00 in

~ 6.00 - 8.00 in
@-.'I 5.00 - 6.00 in

04.00 - 5.00 in

o 3.00 - 4.00 in
2.00 - 3.00 in

01.50 - 2.00 in
o 1.00 - 1 .50 in

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
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Precipitation for the month of February, Z005 can be broken into three distinct storm
periods. First, a minor storm brushed the northern parts of the County on Feb. 6th

and 7th
• The heaviest storm drenched central Arizona on the 10th through the 12th

•

Finally, a procession of storms affected the entire State from the 1i h through the
Z4 th

, with slight breaks on the Z1st and ZZnd. 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, Z005 is second only
to 1980 as the wettest February since records have been kept.

Arizona Statewide Precipitation
February, 1895 - 2005

Year

National Climatic Data Center.l NESDIS" NOAA

....-. Yealiy Values

- FI/lered Values 1

- lcmg·Term Mean
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25

E
50 E

100

75

, I ' , l • , I ' . . , , I '

N

~ y!~ ~
I , , , , , I , I

1.0

0.0 1900 1920 1940 1960 1980 2000 0

'"Q)

U 2.0
E

4.0

3.0

•
In Figure 6 below, the vertical green bars on the right show the number and
magnitude of wet months since August of Z004. It is a striking contrast to the
previous below normal (drought) months shown in red.
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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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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 2nd and 3rd weeks of the month .
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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 NOM 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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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 1st, 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
1st, 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% 2/1300:03
Apache Junction FRS 6673 2.65 19 2.0 < 1% 2/1905:14
Casandro Dam 7133 2.09 11 5.8 4% 2/11 20:40
Cave Buttes Dam (1) 4899 31.0 266 1,480 3% 2/1414:13
Crossroads Park Basin 6623 2.28 Pumped 17 4% 2/2405:53
Dreamy Draw Dam 4803 6.72 100 0.0 < 1% 2/1800: 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% 2/1200:39
East Fork Cave Cr. #4 4658 3.00 52 4.0 5% 2/12 17:58
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(1 ) Gage was down pnor to 2/16 due to a leak m the onflCe lme. Peak stage IS from an observed hlgh­
water mark.

PEAK PEAK PEAK PEAK DATE -STATION NAME 10 Gage Ht. OUTFLOW STORAGE CAPACITY
TIME(feet) (cfs) (acre-feet) (% full)

Freestone Basin 6608 7.38 Pumped 27.3 13% 2/2006:14
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% 2/1800:42
Phoenix Basin #7 4853 1.20 7 0.30 < 1% 2/1901:04
Powerline FRS 6683 3.22 42 240 5% 2/1908:26
Reata Pass Dam 4938 3.22 11 Unknown Unknown 2/1903:56
Rittenhouse FRS 6703 12.58 120 919 23% 2/12 18:18
Signal Butte FRS 6628 5.70 0 41 2% 2/1220:48
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..

•

•

•

TABLE 3 - SUMMARY OF SELECTED STREAMFLOW READINGS AT FCD STATIONS

PEAK PEAK DATE -
STATION 10 STAGE RUNOFF TIME

(feet) (cfs)
4<0 of July Wash 5043 0.12 19 2/1923:04
ACDC @ 14m St. 4813 0.60 25 2/1901:47
ACDC @ 43ro Ave. 4823 1.12 202 2/2404:03
ACDC @ 67m Ave. 5523 4.10 698 2/1906:57
Adobe Dam Outlet 5538 2.35 143 2/1223:39
Agua Fria @ Buckeye Rd. 5403 1.51 140 2/1404:02
Antelope Creek 7168 2.57 533 2/12 08:24
Berneil Wash 4688 1.02 192 2/1902:07
Box Wash 5273 1.65 159 2/12 06:28
Bullard Wash 6863 0.41 48 2/2401:25
Casandro Wash 7093 0.35 14 2/11 21:13
Cave Buttes Dam Outlet 4903 5.38 415 2/1414:13
Cave Cr. near Cave Cr. 4918 4.68 2,785 2/12 04:21
Cave Cr. @ Spur Cross 4923 9.40 2,963 2/1202:56
Cave Cr. @ Cactus Basin 4833 10.38 414 2/1904:26
Centennial @ Wenden 5093 0.45 71 2/1305:51
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 2/12 01:26
Colter @ El Mirage 5408 0.47 25 2/19 13:18
Copper Wash 5033 0.69 16 2/1923:00
Cruff Wash 5078 1.17 53 2/2000:31
Delaney Wash 5108 2.90 364 2/2000:39
Dysart @ EI Mirage 5422 2.26 167 2/2402:46
Dysart Drain @ LAFB 5413 0.60 22 2/2403:37
LFork Cave Cr. near yen Ave. 4668 1.80 137 2/1219:33
EMF @ Arizona Ave. 6598 1.43 616 2/19 13:29
EMF @ Broadway Rd. 6573 1.62 504 2/1904:10
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PEAK PEAK DATE -
STATION ID STAGE RUNOFF

TIME
(feet) (cfs)

EMF @ Queen Creek Rd. 6583 2.95 1,554 2/1908:30
Flying E Wash 7083 0.85 16 2/12 06:17
Gila @ Estrella Pkwy. 6853 14.00 38,900 2/1305:18
Gila @ Olberg 0783 2.71 1,902 2/1404:39
Gila @ 116,n Ave. 6848 9.15 49,394 2/13 02:17
Guadalupe Channel 6603 1.10 191 2/1903:59
Hassy R. near Morristown 5223 14.05 14,962 2/1209:49
Hassy R. @Box Canyon 5308 15.50 15,791 2/12 09:28
Hassy R. @1-10 5283 4.17 5,775 2/12 19:02
Hassy R. @Wagoner Rd. 5352 5.62 497 2/1204:08
IBW @Indian Bend Rd. 4613 3.15 772 2/1907:31
IBW @Indian School Rd. 4618 2.90 422 2/1907:52
IBW Interceptor 4623 0.60 37 2/1907:17
IBW @ McDonald Dr. 4628 0.95 596 2/1908:02
IBW @McKellips Rd. 4603 2.15 591 2/1910:19
IBW @Shea Blvd. 4693 1.58 370 2/1903:24
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 2/1207:27
McDowell Mountain Rd. 5923 0.30 24 2/11 23:23
McMicken Floodway 5438 0.43 12 2/0908:48
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 2/1901:30
Price Drain @ Loop 202 4573 5.01 311 2/1121:58
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 2/2323:33
Reata Pass Wash 4588 0.53 63 2/1901:24
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 2/1800:57
Skunk Cr. @1-17 5568 2.27 504 2/12 18:27
Tiger Wash 5163 7.40 1,822 2/1205:01
Waterman Wash @RVR 6833 2.67 169 2/2404:45
Winters Wash 5118 0.69 29 2/2001:04

Acronyms and Abbreviations used in Tables 1 & 2 above:

•

ACDC
CAP
EMF
FRS
G&F
Gila
Hassy
IBW
LAFB
RVR

Arizona Canal Diversion Channel
Central AZ Project Canal
East Maricopa Floodway
Flood Retarding Structure
AZ Game and Fish
Gila River
Hassayampa River
Indian Bend Wash
Luke Air Force Base
Rainbow Valley Road
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• SELECTED HYDROGRAPHS

Measured Flows on the Salt/Gila System
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Measured Flows along Cave Creek
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• 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. ~USGS

February 2005

Wot L-.-----1--

•

•

Figure 21 at right
shows the rankings of
reservoir levels as of
3/01/05 compared to
thei r levels on the
same date in previous
years. Although it is
not clear which dot
represents which
reservoir in central
Arizona, it is clear that
the purple, dark blue
and blue dots
represent greater than
average storage levels.
This was of course not
the case at the
beginning of water­
year 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 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 13 th 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)

•

AZTEC,
A-3
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Hassayampa River at Box Canyon ID #: 5308

Thu Jun 1609:10:00 MST 2005



Period
Elev of Instr.

in NAVD 1988

GAGE ID HISTORY

in GH

Elev of Instr.EJ•
I 5308 II 3.15 II Gage Height Datum II 10/1/96 - present I
I 5308

"

3.00 II Gage Height Datum
II

12/12/95 - 9/30/96 I
I 5308 \I 2.20 II Gage Height Datum

/I
1/19/93 - 12/12/95 J

I 5308 II 0.00 II Gage Height Datum II 8/18/92 - 1/19/93 I
I 3663 II 0.00 II Gage Height Datum II 10/1/91 - 8/18/92 I
I 0048 II 0.00 II Gage Height Datum II 11/17/83 - 9/30/91 I

SITE DATA

II LOCATION ~
GAGE IS LOCATED NORTHEAST OF
WICKENBURG IN YAVAPAI COUNTY, ABOUT 7

• MILES ON SCENIC LOOP ROAD FROM US 93
i

I DRAINAGE AREA 11 417 MI
2

I

I
IJURISDICTION II YAVAPAI COUNTY, ARIZONA

i

I
IWATERSHED " LOWER HASSAYAMPA I
I SECTIONjTOWNSHIP/RANGE II SW1/4 SE1/4 S07 T8N R4W i
I LATITUDE II N 33 58 11 I
jLWGITUDE JI W 11243 38 I
IUSGS QUAD MAP II SAM POWELL PEAK 7.5-MINUTE I
'I STREAMGAGE INSTALLATION D~I NOVEMBER 17, 1983 (WY 1984)

.. I
I PERIOD OF AVAILABLE DATA RECORD Ij(;CTOBER 16, 1991 - CURRENT YEAR -~

LENGTH OF AVAILABLE RECORD (AS 112.96 YEARS IOF 10/01/04)
J_.. ._-

•
li~ALITY OF AVAI~BLE RECORD JFO? - - _.~



•

••

•

r;rAGE ~~GE TYPE ~I PRESSURE TRANSDUCER J
ISTAFF GAGE II ONE, INSIDE STILLING WELL 1
jiREST STAGE GAGE !ITWO I
I ZERO GAGE HEIGHT ELEVATION I~AGE HEIGHT DATUM I
ISTAGE GAGE ELEVATION 113.15 FEET GAGE HEIGHT ]
IPOINT OF ZERO FLOW JI 1.9 FEET GAGE HEIGHT (SEPT 2004) I

MAXIMUM JI 58,000 CF51 34.6 FEET GoHo11 SEPTEMBER S,~FLOOD

RATING INFORMATION

I RATING TABLE I
CURRENT RATING NUMBER 7, DATED OCTOBER 1, 2001

GAGE DISCHARGE GAGE HEIGHT DISCHARGE
HEIGHT I

I
I
1

(CFS) (FEET) (CFS) I

(FEE~~ I
I

--.J

I 0.00
II

0 II 12.23

"

10,000 I
I

L II II II
i

3.16 19 17.63 20,000 I
1

I

I 4.10 IL 200 II 22.60 II 30,000 I
l_ 5.55 II 1,000 JI 27.00 ~[ 40,000 I

-- I

L 9.30 II 5,000 II 31.10 II 50,0?0~
--



•

•
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WATER YEAR PEAKS

Water
Peak Peak Date

Year
Gage Height (feet) Discharge (cfs) of Peak

I 2005
/1 IL II I

I 2004 II 6.10 II 1,423 II 9/19/04 I

I 2003 II 4.72 II 467 II 2/13/03 I

~~I 5.50

"

950 II 9/7/02 I
2001 II 7.20 II 3,215 II 10/27/00 I
2000 II 4.33 II 636 II 8/29/00 I
1999 IL 9.20 II 5,650

"

8/31/99 ~
1998 II 5.22 II 1,254 II 3/29/98 I
1997 II 8.35 II 3,549

"

9/26/97 I
1996 JI 11.25

II
7,548 II 7/25/96 J

I 1995 II 14.60 II 13,016 II 2/15/95 I
I II II II

I

1994 4.35 175 9/3/94 I
1 1993 II 21.30 II 25,748

"

1/8/93 J
1992

II
6.00 II 2,829 II 2/13/92 I

II II Data unavailab~1
I

1991 Data Unavailable Data Unavailable I
1990 II Data Unavailable II Data Unavailable II Data Unavailable I
1989 II Data Unavailable ~L Data Unavailable JI Data Unavailable I
1988 II Data Unavailable II Data Unavailable II Data unavailab~

L 1987 II Data Unavailable IL Data Unavailable II Data Unavailable
1

I 1986 JI Data Unavailable II Data Unavailable

I'
Data Unavailable Ih

[ 1985 IIData un-~vailable II Data Unavailable II Data Unavailable I
[ 1984

-- 11-
Data Unavailable JI Data Unavailable

__h ][

Data_ Unavailable J_. - - -



• RUNOFF EVENT HISTORY (>250 cfs)

Date of
Peak

Time
of

Peak
Runoff Period

Duration
(hours)

Peak
Stage
feet
G.H.

Peak
Discharge

(cfs)

Water
Year

•

•



• 9/23/991117:451 09/23 16:03 - 09/24 81 7.58 181 1999 111:21

19/19/991123:39
09/19 23:19 - 09/20 8BGB10:33

119/15/99 103:16
1

09/1503:10 - 09/15 0BGB08:37

10BGB119/111991122:421 09/11 20:57 - 09/12
02:26

118/31/991117:461 08/311;~~0- 09101 188GB
17/29/99 11 16:46

1

07/29 14:16 - 07/30 88GB00:18

17/26/9911 01:40 I 07/25 20:21 - 07/26 GBGB04:29

II 7/15199 11 10:30107/15 10:07 - 07/15 10BGB15:38

• 114/13/981104:17J Continual 02/04 - DBaB04/17

II 417/98 11 15:16 Continual 02/04 - D8GB04/17

I 412/98 II 08:53 1 Continual 02/04 - DBGB04/17

13/29/98 JI 02:191Continual 02/04 - DBEB04/17

12/25/9811 02:51 Continual 02/04 - DB2B04/17

I[ 2115198 11 09:031Continual 02/04 - DBGB04/17I , --

1 2/9~98 11
13:30

1

Continual 02/04 -

DBL~B04/17

119/26/9711 09:21 I 09/26 03:29 - 09/27 88GB07:31

• l2/28/ 97 J~~:4S 02/28_0;~;~3-03:~5JBI 5.25 laB



I. 111/14/971[ 02:00 I 01/13 17:05 - 01/21 IBI50 s0 1GB23:56

8114:11
1

09/05 14:10 - 09/08 BB8B23:27

I 7/25/961122:431 07/25 22:16 - 07/26 GBEB05:17

13/11/951123:51103/1118:30 - 04/10 88GB23:12

8110:14103/0602:13 - 03/06 BBBB19:45

B115:50
1

03/01 03:39 - 108GBundefined

12124/95 JI 04:38102/2403:32 - 02/24 BBGI199~J20:07

12£15£9511 03:13 02/14 16:13 - 02/15 B8BB20:40

• 1[1/26/95. [17:08 01/25 13:53 - 01/28 JBBEB04:51

BI 06:46 [01/05 05:40 - 01/08 88GB08:34

13/15/931110:431 Continual 01/19 - 0801 1993
1

04/10

13/12/93 [I 12:49 [ Continual 01/19 - OBGB04/10

13/10/931110:451 Continual 01/19 - 'OBGB04/10

I 3/2~~J113:21J Continual 01/19 - OBGB04/10

121221931110:171 conlinualOt~08GB04/10 .
----- -'12£20£9311 06:1~ 02/17 1;~?:6- 02/21 'I 8.605 181 _15,451 IB

18 Continual 01/19 - OBE[1993J• I _2/14~93 1
10:53 . _ 04/10

-- - - -
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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 IL_~-yea~[ 10-year J[ 20-year JI 50-ye~~~0-year I
13,410 ]1 10,300 ___JI II ![ 47,900 J[ I

18,200 28,800 ~6,800J
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CREST STAGE GAGE INFORMATION

CREST GAGE
PIN ELEVATION CREST GAGE

PIN ELEVATION I
NUMBER (FEET, GAGE I

(FEET, GAGE HEIGHT) NUMBER I

1[=-
HEIGHT) I

1 IL 3.12 [ 2 II 13.04 I
I II II II I

STAFF GAGE INFORMATION

STAFF GAGE

I
LOW POINT ]I IRANGE

STAFF GAGE INFORMATION

I 0-20FEETll 0.00
I

INSIDE STILLING WELL, READ IN GAGE
HEIGHT

II IL IC
J

I
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Hassayampa River at US 60 ID #: 5228

Thu Jun 16 09:20:27 MST 2005

Hassaya01pa River at US60
Aug. 29, 2000, 13:30



•

•
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SITE DATA

II LOCATION
I LOCATED ON THE U5 60 BRIDGE

CROSSING IN WICKENBURG

IDRAINAGE AREA 11 711 MI
2 I

I

IJURISDICTION II WICKENBURG, ARIZONA I
IWATERSHED II LOWER HASSAYAMPA I

I

I SECTIONjTOWNSHIP/RANGE II SW1/4 SW1/4 SE1/4 501 T7N R5W I
I LATITUDE

-
II N 33 58 14 I

1 LONGITUDE " W 1124331 I
IUSGS QUAD MAP II WICKENBURG 7.5-MINUTE I
ISTREAMGAGE INSTALLATION DATE I MARCH 14, 1994 (WY 1994) I
IPERIOD OF AVAILABLE DATA RECORD MARCH 14, 1994 - CURRENT YEAR I

LENGTH OF AVAILABLE RECORD (AS OF
10.55 YEARS

I10/1/04)

IQUALITY OF AVAILABLE DATA RECORD I GOOD I
ISTAGE GAGE TYPE II PRESSURE TRANSDUCER I
ISTAFF GAGE II ONE ~
ICREST STAGE GAGE II TWO I
IZERO GAGE HEIGHT ELEVATION JI2,032.60 FEET M.S.L. ]
[ STAGE GAGE ELEVATION 111.47 FEET GAGE HEIGHT I
IPOINT OF ZERO FLOW II 0.2 FEET GAGE HEIGHT (AUG. 2004) I

[ 52,000 CF5 II
I

SEPT. 5, 1970 IMAXIMUM
10.3 FEET G.H.,FLOOD



•

•
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RATING INFORMATION

I RATING TABLE I
CURRENT RATING NUMBER 6, DATED OCTOBER 1, 2000 I

- I

GAGE HEIGHT DISCHARGE GAGE HEIGHT DISCHARGE
I

(FEET) (CFS) (FEET) (CFS)

I 0.0 II 0 II 6.0 II 21,400 I
!

I II

"
II

i
I

0.5 39 7.0 30,000 I
I

I

I II II [ I

1.0 216 8.0 40,270 I
I 1.5 II 610 II 9.0 II 50,732 I
I 3.0 II 2,700

"

10.0
II

60,000 I

I 4.0
II

5,750
II II I

WATER YEAR PEAKS

I I
I

II 1Water Year Peak Gage Height (ft) I Peak Discharge (ds) Date of Peak
I

II II

"
II

I

2005 I
I 2004

I'
1.66 II 770 II 8/17/04 I

[ 2003 II 1.87 II 993 II 8/14/03 I
I 2002 II 1.59 II 0 II --- ~
I 20011/ 4.90 II 11,100 II 10/21/0~

I 2000 II 1.70 II 1,668 II 8/29/00 I
I 1999 II 0.88 II 3,363 II 8/31/99 ,

I

I 1998 JC 0.00 JC 0 lL --- J-

I 1997

"

3.88 II 15,376

"

9/26/97 I
[ 1996 JI 2.40 II 4,923 ~L 7/25/96 I

.- ----
I
I

.. - .-. - ...J

I 1995 IC ~I II 2/15/95
!

3.12 8,109 II

11 __.___~_~9_4___ ... iL_____________~~~.~___._____Jt 611 __J[.._.~3/94_. ___.J-- -_..
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Date of
Peak

Time of
Peak

RUNOFF EVENT HISTORY

Runoff Period

I I
Peak W t II

Discharge ya er
(ds) ear



STAFF GAGE
RANGE

•

•

•

FLOOD FLOW FREQUENCY

Flood Flow Frequency

(based on HECWRC implementation of Bull~tin 17B, n = 11)

II Magnitude and Probability of Instantaneous Peak Flow

'I Discharge, in cfs, for Indicated Recurrence Interval

I 2-year
1/

S-year II 10-year II 20-year II 50-year II 100-year I

I 2,130 Il 6,66~~1 11,800 IL 18,800 I[ 31,400 II 43,8001
CREST STAGE GAGE INFORMATION

CREST GAGE
PIN ELEVATION

I I
NUMBER

CREST GAGE INFORMATION
(FEET, GAGE HEIGHT)

I 1 II 1.52 I[ LOCATED NEAR PT GAGE I
I 2 II 5.71

II
LOCATED NEAR PT GAGE I

STAFF GAGE INFORMATION

I LOW POINT II STAFF GAGE INFORMATION~
1:========:II=========~I~=======R=EA=D=S=I=N=G=.H=.========11

0-10 0.0
READ FROM RIGHT BANK



•

•

Hassayampa River near Morristown ID #: 5223

Thu Jun 16 09:31:47 MST 2005
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SITE DATA

II LOCATION

-
I

I
GAGE IS LOCATED ABOUT 6 MILES SOUTH
OF WICKENBURG AND JUST DOWNSTREAM

I OF SAN DOMINGO WASH ON US60
I

I DRAINAGE AREA 11 796 MI
2

~
IJURISDICTION II MARICOPA COUNTY, ARIZONA I
IWATERSHED " LOWER HASSAYAMPA I
ISECTION/TOWNSHIP/RANGE II SW1j4 SE1j4 S03 T6N R4W I
I LATITUDE " N 33 S3 06 I
ILONGITUDE II W 1123941 I
IUSGS QUAD MAP II WICKENBURG 7.S-MINUTE I
[ FCDMC STREAMGAGE INSTALLATION DATE II MAY 7, 1996 (WY 1996) I
I PERIOD OF AVAILABLE DATA RECORD II MAY 7, 1996 - CURRENT YEAR

I

I
I

LENGTH OF AVAILABLE RECORD (AS OF 1~.40 YEARS (FCD GAGE)
I10/1/04)

IQUALITY O.F AV~ILABLE RECORD II GOOD
I

J
ISTAGE GAGE TYPE II PRESSURE TRANSDUCER I
ISTAFF GAGE II TWO I
ICREST STAGE GAGE IFE ~
IZERO GAGE HEIGHT ELEVATION II GAGE HEIGHT DATUM I

I

/STAGE GA~E EL:~ATION
-

J17.00 FEET GAGE HEIGHT ]
IPOINT OF ZERO FLOW IIS.OO FEET GAGE HEIGHT, APPROXIMATE ]

PEAK

JI
47,500 CFs I[ I SEPT. 5, 1970 jDISCHARGE

I -



•

•

•

ESTIMATED TRAVEL TIMES

TO PATTON ROAD, ABOUT 11.2 MILES DOWNSTREAM I

I DISCHARGE (CFS) II GAGE HEIGHT (FEET) II TIME (HOURS) I
I 500 II 8.32

"

7.8 I
I 1,000 II 8.85 II 5.9 I

I 5,000

I'
11.0 Ie 2.8 I

L 10,000 II 12.6 II 2.5 ~
RATING INFORMATION

I RATING TABLE I
CURRENT RATING NUMBER 6 APPUED AS OF MAY 7, 1996

GAGE
DISCHARGE GAGE HEIGHT DISCHARGE

HEIGHT

(FEET)
(CFS) (FEET) (CFS)

I 7.0 II 0 II 12.0 ~I 7,903 I
L 8.0 II 281 II 14.0 II 15,890 I
I 9.0 II 1,183 II 16.0 II 26,750 I
I 10.0 _IL 2,731 JI 18.0 II 40,560 I
I ]I

-.

IL II I11.0 4,980 19.4 52,000



•

•
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WATER YEAR PEAKS

Peak I Peak Date
Water Year I

Gage Height (feet) Discharge (ds) of Peak

I 2005 II JI II I

I 2004 I[ --- II 0 II NONE I

I 2003 II 9.57 ~I 1,990 II 2/13/03 ,

I JI II II
,

2002 8.68 816 9/7/02
J

I 2001 II 11.73 II 7,029 II 10/27/00 I

1 2000 II 9.10 II 1,308 II 8/29/00 I
[1999

II
9.82

11
2,411 II 7/25/99 I

I 1998 II 8.52 II 670 /I 6/3/98~

I 1997 II 12.35 ..... ···11 9,095 II 9/26/97 I
[ JI. II JI

I

1996 9.45 7/26/96
,

1,796 I_._-

Additional data may be available Erom the USGS Eor this site. The USGS
has operated this site somewhat continuously since 1938.



RUNOFF EVENT HISTORY• Date of
Peak

Time of
Peak

Runoff Period
Duration
(hours)

Peak
Stage
feet
G.H.

Peak
Discharge

(cfs)

Water
Year

•

•



•

•

•

r6/3/98 10 Continuous 12/7/97 - 101 8.52 131 1998 16/22/98

15/14/9810 Continuous 12/7/97 - OBGI 1998 16/22/98

BO Continuous 12/7/97 - OBGEJ6/22/98

[4/13/98 .0 Continuous 12/7/97 - OBGEJ6/22/98

GO Continuous 12/7/97 - OBGEJ6/22/98

12/15/9810 Continuous 12/7/97 - OB0EJ6/22/98

BO Continuous 12/7/97 - OBGEJ6/22/98

119 l 26 l97JB 09/2606:09 - 09/27 888[ 1997 101:44

19/11
/
96 18 09/10 23:01 - 09/11 0EJ0[ 1997

1
05:06

17/26/9618 07/26 01:29 - 07/26 0Bg~996110:32

FLOOD FLOW FREQUENCY

---
Flood Flow Frequency I

(based on period of record 1939-47, 1964-81, and 1983-2004, n=51)

Magnitude and Probability of Instantaneous Peak Flow

Discharge, in cfs, for Indicated Recurrence Interval J

81 5-year
II

10-year
II

25-year IL 50-year I[J;JI year

I 2,81~1 10,000
1/

17,800 II 27,200 !l 42,000 1~,600 I
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CREST STAGE GAGE INFORMATION

PIN ELEVATION I

CREST GAGE
PIN ELEVATION CREST GAGE

NUMBER
(FEET, GAGE HEIGHT) NUMBER

(FEET, GAGE
HEIGHT)

I II II II I
[

-- II II JI J

STAFF GAGE INFORMATION

I

I LOWPOI~I J
STAFF GAGE STAFF GAGE INFORMATIONRANGE

I I

I
0.00 - 23.70

0.00 INSIDE OF STILLING WELL, READS IN GAGE I
FEET HEIGHT ~

0.00 - 23.70

I 0.00
OUTSIDE OF STILLING WELL, READS IN

FEET GAGE HEIGHT



•

•

Tue Jun 1409:59:05 MST 2005

GAGE 10 HISTORY

~r=---
-----

Elev of Instr. Elev of Instr.

I
Period

;

in GH in NAVD 1988

I 7043 I 0.36 2,230.99 'I 10/1/01 - present

I 7043 I 0.48 2,231.11 I 4/26/01 - 9/30/01

• I 7043 I 0.00 2,229.65 I 8/4/95 - 4/26/01



•

•
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SITE DATA

[ LOCATION
IGAGE IS LOCATED IN WICKENBURG

APPROXIMATELY ONE MILE WEST OF
VULTURE MINE ROAD

IDRAINAGE AREA II 121.4 MI2
I

I
IJURISDICTION II WICKENBURG, ARIZONA I

!
IWATERSHED II LOWER HASSAYAMPA I
ISECTIONjTOWNSHIP/RANGE II SE1/4 SE1/4 S32 T8N R5W I
ILATITUDE II N 33 59 14 I

I

I LONGITUDE II W 1124736 I
IUSGS QUAD MAP 11 VULTURE PEAK 7.S-MINUTE I
I INSTALLATION DATE IFUST 4, 1995 (WY 1995) ·1

I

PERIOD OF AVAILABLE DATA
.1 AUGUST 4, 1995 - CURRENT YEAR

IRECORD n'··

LENGTH OF AVAILABLE RECORD I9.16 YEARS
..

I(AS OF 10/01/04)

IQUALITY OF AVAILABLE RECORD II GOOD I
ISTAGE GAGE TYPE IlNON-SUBMERSIBLE PRESSURE TRANSDUCER I
ISTAFF GAGE II NONE I
ICREST STAGE GAGE II TWO I
IZERO GAGE ~EIGHT ELEVATIONI12,230.~3 FEET NAVD 1988

..
]

ISTAGE GAGE ELEVATION II 0.36 FEET GAGE HEIGHT ~
liOI~TOF ZE~O FLOW 1[-0.20 FEET GAGE ~EIGHT ~MAY 7, 2001) I

-.J

MAXIMUM II
10,792 CFS II 5.15 FEET G. HJI OCTOBER 21, 2000 I

FLOOD ~



•
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RATING INFORMATION

I RATING TABLE I
CURRENT RATING: NUMBER 3.1, DATED OCTOBER 1, 2001

GAGE
DISCHARGE GAGE HEIGHT DISCHARGE

HEIGHT

(FEET) I
(CFS) (FEET) (CFS)

I 0.0 ]I 0 JI 3.0 II 2,000 I
I 1.0

II
220 II 3.5 II 3,000 I

I 1.3 II 300 II 4.4 II 5,240 I
I 1.8 II 565 II 5.25 II 7,600 I
I 2.6 II 1,266 II 6.16 II 10,830 I

WATER YEAR PEAKS
. .: . -.' -

I
I Peak ! Peak

II I
Water

I
' . Date of Peak-

Year
Gage Height (feet) Discharge (ds)

,

I 2005 II II II J
I 2004 JI --- II 0 II --- I
I 2003 JI 2.68 II 1,400 II 8/14/03 J
I 2002 II 1.26 II 289 II 9/7/02 I
~OlJI II ]I

i
1

5.15 10,792 10/21/00 I
.. I

I 2000 II 3.40 II 5,240 II 8/29/00 I
I II II II

I

1999 0.80 528 7/18/99 J
I 1998 II 0.28 II 299 II 8/12/98 I
[1997 lL 4.70 ~[ 7,978 jl 9/26/97 I
II 1996 I[ 0.70 ~I 119 II 7/27/96 II

/1995 1L .. --- IL 0 JL --- ]-- . -



•

•
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RUNOFF EVENT HISTORY

I Peak II Peak
Event

Time
Duration

Stage
Water

Date I of Runoff Period
(hours) Discharge Year

I Peak feet
(ds)G.H.

I 101 II 101 10
I 9/4/03

11
19

:
18

11
09/04 18:28 - 09/04 21:08 II 2.7 JBI 1,146 II 2003 I

I 8/14/03
11

23
:
13

11
08/1422:33 - 08/15 02:53 4.5 I~I 1,400 II 2003 ,

I 8/13/03
11

22:02 /1 08/13 21:57 - 08/13 22:17 0.3 IBI 132 II 2003 I

I 2/14/03 11 04:02 II 02/1403:27 - 02/14 06:37 I 3.2 IBI 256
11

2003
I

I 9/7/02 I~I 09/07 12:02 - 09/07 14:07 2.1 IEJI 289 1\2002 /

110/28/00 !l02:23 II 10/2802:23 - 10/28 10:05 0.3 JBI 531 !8
110/27/00 11 14:23 JI 10/27 12:17 - 10/28 00:24 I 1:2~1 J~L 4,772 18
110/21/00Jl21:2211 10/21 20:56 - 10/23 17:35 1[4~.7 JBI 10,792 18
110/21/00 11 20:07 /1 10/21 20:07 - 10/21 20:17 II 0.2 I~I 995 18
I 8/29/00 11 14:53 11 08/29 09:05 - 08/29 19:03 II 10.0 I~I 5,240 II 2000 I
I 8/27/00 II 07:08 II 08/27 07:03 - 08/27 08:53 Il 1.8 IBI 565

11
2000 I

I 7/18/99 J122:29 II 07/1822:22 - 07/19 05:44 II 7.4 IBl 528
11

1999
I

I 7/15/99 II 06:08 11 07/1506:07 - 07/1509:09 II 3.0 IBI 468 I~
I 8/12/98 11 18:38 /1 08/12 18:02 - 08/12 19:00 II 1.0 IEJI 299 /11998 1

I 9/26/97 1~4:14 II 09/25 17:48 - 09/26 11:19 II 17.5JBI 7,978 JI1997J



•
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FLOOD FLOW FREQUENCY

I

Flood Flow Frequency

I(FEMA Sept. 1995)

'I Magnitude and Probability of Instantaneous Peak Flow

Discharge, in cfs, for indicated Recurrence Interval

I 10-year II SO-year II 100-year I
I 4,800 II 9,800 II 12,250 I

CREST STAGE GAGE INFORMATION

CREST PIN ELEVATIONGAGE
CREST GAG,E INFORMATION

NUMBER (FEET, GAGE HEIGHT)

I 1 II 2.84 II AT RIGHT BANK I
I II II

' :

I2 0.82 NEAR LEFT BANK



'•

•

•
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2 inch -I- on
•·oilroad bl"idge

ill conterl ine of
side of Atchison,
Fe Roilrood, 2.5
Wickenburg, U.S.

des i gnal; on RV

of

DESCRiPTION OF LOCATION

Brass cop sl,m",,,d ADOT, elevalion
and slatio" nol legible. localed
lop of norlh hoadwall (,In eosl side
of Stale Raule 93, approllimalely
0.6 mile northwest of mile posl 114
(Wa 5 It 0).

The corner of seclluns 12, 7, 13,
and 18, T7N, IlSW, monumenled wi Ih 0

3··inch diameilir Gl.O brass cap, 0.5
fool "bove ground, firmly Slit (lnd
properly m(lrked, N"'1076410.90,
1l'-"456375.09,

3"·inch brass cop in concr"le, flush
wilh povemorlt, localed at Ihe
cenlorline int"rs",:liull of Mesquile
and Cenler Sireets, in Ihe
norlhwesl quurler of seclion 12,
T7N, R5W, N~1079849.53,

E",452322.84.

Chisel"d + '". lop of easl concrete
curb 01 the Boulh end of pavemenl
of Kolus Roud, ulso located in
soulheasl quarler of soclion 12,
T1N, R5W,N",101663'l. 65, 1:"'451317. 93.

Set (liuminum .op on +-Inch rebar,
marked fCDMC 200, 0.7 foot above
ground, localed on Iho sOUlherly
side of Ihe highesl hill in Ihe
soulheast qUQrler of secllon 14,
T7N, R5W, N-l072622/04,
£",450940.70.

Sel PK nail neur cenlerline of U.S.
Highway 60, flush wilh pavemenl,
localed noor Iho soulh I ine of
section I, 1"/11I, R4W, Nowl081367.82,
£,.456011.27.

Bras. cap slamped ADOT wilh
elevalion and slolion not legible.
L 0 c a led 0 n t It e e as the a dwa I I .. f I h 0
State Roule 93 culverl over
Mo c kin II b i r d Wa. h, fA P pro x i rna I ely 2. 5
mil It s sou t II 0 f Wi eke n bur 9 (Wo shE) .

I.ocaled '1.5 mile. norlheasl along
wa s h from I h II i nl e I' 5 eel Ion 0 f S t a I e
Route 93 and wash, approximalely 15
feet q «bovo and south of f I ow line
of wash on small ridge. SeI3"-+-
Inch aluminom cap on ··jllch bar
driven firmly inlo Ihe gl'ound wllh
0.5 foot above ground. Slamped

MCFCD, ERM 205, Elev, 2199.35, LS
22282, 1993 (Verlicol Oolum Only)
(Wash 0)

The corner of seclions 13, lB, 24,
and 19, T1111, 1l5W, monum"nled wilh a
3 ..,inch ..·diamoIIH· BlM brllss cap, 0.5
fool above ground, firmly set and
properly marked, N"'1071151.56,
e"'4456325.95.

Localed 3 feel q soulhwost of
exisling caltle gUoI'd 01 Iho
Inlersecl ion ,d Juck Burdon Roud
and entranco Remuda Ranch. Siamped
MCFCD, l!RM101, IHev 2060.90, lS
22282, 1993 (Vertical Oolum Only)
(Wa sh N).

Sel aluminum .:01> on +·-inch rebar,
marked PCDMe 406, 0.1 fool above
ground, laculod 60 feet northwest
of Ihe celll'lriine of Conslellalion
Road, 300 feol norlheast of Recren
Road, I (,Icl1t'Hl in Ih .. southeusl
quarlor of .,,,:1;011 1, T7N, R5W,
N"d 0835'18.31, E'~455985. 87.

Sel aluminum cap On ... ·.. Inch robal',
ma r ked F COMC 2 0 2 , O. 5 f 0 I) tab 0 v e
ground, localed on the lOp of a
hi I I 1100 feel soulh, 2400 feet
west of norlheasl corner secl ion 1,
T1N, R5W, N~1085629.84,

f!",454108.68.

5 e I a I um I n um cop 0 n -1- •• Inc h reb or
morked FCDMC; 413, 0.2 foot abov~
ground, locoled on lop of ridge
blHlring eosl and wesl,
a p pro x I ma I ely 300 fit e t sou I han d 50
feel eosl of Ihe norlhwesl corner
a f sec I i (I n I 8 , T 7 N , R4W ,
N21016073.11, Eu456459.40.

Brass cap Hlcunp"d Arizona Highway
Departmenl, S'rA. & ElEV, solon 8­
by 10.S" by 2 foul-high headwall 01
norlh end of a callie guard
crossing 01 Ih" entrance 10 Rock
House Ranch, localed approximalely
165 feet norlh of entrance 10
Foolh; I Is Troi 1,,1' Park on a
drivewoy purallel 10 and on Ihe
we sis i do (I f '" I g h wa y 93, F(lot h ; I I s
Trai lor Park enlrance is west from
Ihe modlun crossing on Highway 93
0.4 mile north (d' mile post 114.

5" t 0 I urn inurn t: (I pan t..· Inc h t' e bar,
ma r ked F C DMC 4 1 4 , O. 3 f 0 0 I (l b 0 v e
g roo n d , I 0 cat" d 0 p pro II i rou I ely 2 0 0
feel norlh of Ihe southwesl corner
of section 11:1, 1'7N, R4W,
N~'1071399.'I1, ""'456195.30.

Chiseled )( on top of north end of
curb 01 Ihe northeasl corner of
coltle guurd on Kell is Rood across
from south enlrance 10 cemetery,
a p pro x 1rna I ely O. 6 m I I e sou I h 0 f I h e
InlersecliQn of Kellis Rood and
Wh i p pie Sir 0 eli n WI c k e /I bur g .

Chiseled 2- by 2-inch + on lop of
2- by 1-fool concreto heodwol I on
Ihe northwust corner of Calomily
Wosh bridge On Siole Route 93,
t1 P pro x i mo I ely O. 4 m; len a r I h 0 f
mile posl 112.

U.S. Glt<>I"lliclil Survey stalldllrd
disk 2.4 miles soUth"llst ,d
Wickenburll, uppl'ollinlllt"Iy 100 flil,,1
wesl of the Atchison, l'opeku and
Santa Fe Ruill'oad, Il'llIrked M 24
1 , 933.

Mo n 0 I ··me t "I r i V'I t
houdwall 'H,sQuth
Topekll and Sanla
mi I es southoust of
Geological Surl/ey
118 .

AI Wi ckenburg, 0.4 milo soulh of
tho Alchison, Topeka and Sonia Fe
Railroad slalion, 600 f"el soulh of
mile posl '140, 55 feet wesl of
cenlort;,u, of tl'ack, in Ihe corner
of a residence yard, a standard
disk slomped N 24 1,933 and sel In
Ihe top of a concrelo posl.

2068.3

2'160. 2

2064.4

2019.63

2081.4

2060.90

219'/.35

2246. 9

2102. 4

2033.39

2012.02

1994.80

2034.84

2053.02 Chiseled 2 by 2 ..·ln(hl on
soulheosl corner of concrete slab
01 lop of transition of 0 romp 10
Ihe farlheBI norlh of Ihree hay
slorage shollers, orienllld In a
north ..·soulh direclion, al Doublo
Thoroughbred form, Inc., loc;aled 01
Ihe intersection of Ihe easl end of
Canvaness nnd Weaver Sireets in
Wickenburg.

2011.16 Bnus cup slamped A.O.O.l'., Sla.
938 ., 88, Elev. 2011.47 1951, on
lop of a 1 by 7·.. by 5.5··fQol·.. high
bOll culvert on Ihe eosl side of
Roule 93, where Turllebock Wash
crosses under ihe highway, 0.25
mile norlh Df norlh end of a median
and 4.5 miles norlh of mile posl
113, brass cap is approximately 15
feet below highway elovation.

2142.11 Brass cop sel in a rock, stamped
U.S. Coosl and Geodetic Survey,
HASS 1924, approllimately 2 miles
norlh of Wi ckenburg, 600 feel easl
of Iho oasl bonk of Ihe Hassoyampa
River, shown os triangulation
slalion 2141 on Ihe U.S. Deparlmenl
of Interior Geological Survey,
Wi ckenburg (;}uadrclnglo.

2094.'15 Bruss cop slamrud A.O.O,T. ElEV.
2095. 34 5Tf~. 9111 + 46.66 1963, set
in top of 1· by 33 ..· by ·12 .... fool
headwall on Ihe wesl side of
Highway 89 ClI)proximalely 300 feel
50ulh of Rincon Rood, Wi ckenburg.

2036.18 Chluded 2· by
seulhwesl corner
01 Cemelery Wash.

2'160.67

2059.80

1989.28

1993.78

RM3264

RM3265 2049.8

IfM3254

llM3202

RMJ2,53

RMJ2772611.2

RM3201

IlM3200

IfMJ2792148.8

Brass cop Slamped AOOT, Elev.
2033.41, 510. 868'1-95.5. l'(,P of
culverl headwoll on easl side of
S t a I e R 0 u t II 9 :1 , " p pro x i /II" I 0 I yO. 5
mil e sou I hoi WI ell It n b u ,. g I Wa $ h A F) .

ItM3'199 ;l,032.92 U.S. Oepl. 01 AiJl'icultul'(l brass cop
set in cc'ncret.>. No slompings.
l.ocaled 60 feet q norlh along
cenlerl ine 01 510te Route 93 ood 50
feel q norlhwesl of northwesl
corner of Calamily Wash bridge
(Wa s h II).

RAU 198

RM319S

RM319'/

RM3169

RM607

RM605

RM604

RM606

RM3 21:10 215:1. 8

RM60J

RM602

RM600

RM601

RM;12812028.0

RM4'll

RM94

RM93

REfERENCE ELEVATION
MARK (fEET NGVD)

Sol 0 I um inurn c «1 p 0 n + .." Inc h I' e bar ,
rna r ked Fe OMC 4 07 , 0.:1 fall I a b (l v iii

9 r (I u 11 d , I (I C a I I<l d a p pro)( i rna I 0 I Y 400
feel norlh and 400 foel wesl of RR
bridge, in Ihe soulheasl quarler of
5 e c I ion 1 8, l' 7 N , R 4W, N '"'·1 07 1 1 () 5 . 45 ,
eo.;460372.S3.

"ClI?liIlil'__liliilllllll__III.II!IIlIiIIllIllIl/lill_IIIIIIIIIII1. lIIll1llUlIilIlilllllliillliIlIlIllllillln__rn •••••• ...r....a. '.,.'•.•,.,_..... ........ ,•._...,.,.,•.__, lIPII_iIl••·._I_... •• ,_...,. O..,••_111I.....,••__••• ••••'__.'11I1_••, •••••_11II.11I..11I,,_.'.'.11_...' ~.31__..,ll__lf"'"I/11I1.iII'IlI..I••llli..._III1II1l!l.,.IlI.IIIiIllIllWiil"lIIit..IIlIIlillJWra~IIiIIII!l~!~'$;\IiII.!Il1__IPiI'lIl1l1li ""'~olt:4~~~"'lln%"'~...ll ......._-_.._-i;)iJIIlI-"'-.:Jh_trlllO"'__"''''''''''__~"'''''''····· •..._---'---..,..-............._------~.~-""".""". ,_.~---------==.
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2. HYDROLOGY

2.1. Flood Frequency Analysis

Draft Report

Hassayampa River and Sols Wash flood discharges for different event frequencies were needed
for the following purposes:

• To calculate the required levee height for the new US-93 road embankment (using
100-year flood elevation of the Hassayampa River plus 3 feet),

• To calculate the 50-year water surface elevation to meet the Arizona Department of
Transportation freeboard requirement at bridges to exceed the 50-year water surface
by at least 3 feet.

• For use in the sediment transport model, to simulate the effect of long-term changes
in the river.

2.2. Hassayampa River

The drainage area of the Hassayampa River at the US-60 bridge is 711 square miles (FEMA,
2001). The nearest upstream tributaries with basins of significant size are Sols Wash, located
about 750 feet upstream of the US-60 crossing over the Hassayampa, and Martinez Wash,
located about 2 'li miles upstream of the US-60 crossing. 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 (Maricopa County FIS), while Martinez Wash has a drainage area of 103
square miles (Yavapai County FIS, Table 7).

•
2.2.1. Hassayampa River: Gage History

•

A USGS gaging station was previously present at Box Canyon (also know as Box Damsite)
which is 8 miles upstream of the US-60 bridge near Wickenburg (09515500). The drainage area
at this old Box Canyon gage is 417 square miles. In addition to the contributing area from
Martinez Wash and Sols Wash, minor washes and local drainage contribute 44 square miles
between the Box Canyon gage and the US-60. The peak flows at Box Canyon were recorded in
1925, 1927, 1937-38, and 1946-82. The flow of record for this gage is 58,000 cfs on 9/5/1970.
The Morristown USGS gage (09516500) is about 8 miles downstream of the existing US-60
bridge. Peaks were recorded there from 1939-47, 1964-81, and 1983-2003. The peak of record
for the Morristown gage is 47,500 cis, on 9/5/1970.

In recent years, the Flood Control District of Maricopa County (FCDMC) 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 flows using a rating curve and are made available for download at the
Flood Control District's website. The Box Canyon gage has been in place since October 1991 .
The flow of record for that gage is 15,451 cfs on 2120/1993. The US-60 gage has been in place
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since March 1994. The flow of record for that gage is 15,376 cfs on 9/26/1997. The Morristown
gage has been in place since May 1996. The flow of record from the FCD for that gage is 9,095
cfs on 9/26/1997. A large difference in the peak flow for the 9/26/1997 event can be observed
between the three gages: US-60 (15,376 cfs), Morristown gage (9,095 cfs), Box Canyon (3,549
cfs).

•
US 93 Interim Wickenburg Bypass Draft Report

The largest flood for which a detailed hydrograph could be obtained (from Mr. Burt Duet, USGS
Field Office, Tempe, Arizona, Ph: 480-736-1090) was the event of January 1993 at Morristown.
This hydrograph was available in 15-minute increments, and this flood had a peak of26,300 cfs.

2.2.2. Hassayampa River: Flood Frequencies

The current regulatory (FEMA) 100-year flood frequency for the Hassayampa River at
Wickenburg is 71,000 cfs, with a drainage area of 711 square miles (FEMA, Maricopa County
Flood Insurance Study, July 2001). The lo-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
(FEMA Wickenburg FIS, 1977, revised 1983). The published values in that study are provided
in Table 2-1.

185,00071,00047,00014,5005640.32 miles (approximately)
upstream from corporate

limits

Table 2-1. Bassayampa River Floods From July 1977 FEMA Wickenburg FIS (Revised
1983).

•
0.14 miles (approximately)
downstream from corporate

limits

671 14,000 46,000 70,000 184,000

There is a discrepancy in the drainage areas shown in the July 1977 FIS (revised 1983) study
versus what is shown on the current FIS. The current FIS reports the drainage area of the
Hassayampa at Wickenburg (downstream of Sols Wash) to be 711 square miles, which was
verified to be approximately correct (within 1 square mile) by WEST based on a hydrologic unit
code map and a stream network map. The 671 square miles shown in the 1977 FIS, and
reproduced in Table 2-1 appears to be an error. Sols Wash is shown as having a drainage area of
145 square miles in the same study (it has 147 square miles according to the latest study).

Cella-Barr's 1988 analysis of the 100-year flood for the Hassayampa, which is largely based on
flood frequency analysis, resulted in 100-year discharges somewhat lower than 7 I,000 cfs
(Cella-Barr, 1988).

•
In the current flood insurance study, 71,000 cfs is used as the 100-year flood both upstream and
downstream of Sols Wash. In the 1977 study (revised in 1983), 71,000 cfs is reduced to 70,000
cfs at some point downstream of Sols Wash. This flow reduction does not appear in the most
recent (July 2001) FIS, and it was not adopted for this report. In the 1977 study, the 50-year
flood in the reach upstream of Sols Wash is 47,000 cfs.
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A flood frequency analysis was performed for the Morristown gage, located about 7 miles
downstream of the US-60 bridge, and the Box Canyon gage upstream. The software program
HEC-FFA was used (U.S. Army Corps of Engineers, 1992) and the results are summarized in
Table 2-2.•
US 93 Interim Wickenburg Bypass Draft Report

Hassayampa
River at

Morristown

Hassayampa
River at Box

Canyon

47

38

796

417

19,400

10,000

46,200

47,100

60,800

67,200

141,000 Expected
probability, Using
regional skew of

-0.1.
100,000 Expected

probability, Using
regional skew of

-0.1. Three
events are historic

(1925, 1927,
1937).

'.
The flood frequency analysis for the bounding gages confirms that the 50-year flood of 47,000
cfs, from the 1977 FIS, is reasonable. The 47,000 cfs value was adopted for the 50-year flood,
which established the freeboard requirement for the new US-60 bridge over the Hassayampa.
The 100-year flood of 71,000 cfs from the FEMA study is slightly higher than our HEC-FFA
analysis. Note that the 10-year flood from the 1977 FIS, at 14,500 cfs, is about halfway between
the HEC-FFA values calculated for the 10-year flood at Morristown and at Box Canyon.

2.2.3. Hassayampa River: SuperfJood

•

For the superflood used by ADOT, the regulations specify that "bridge foundations shall be
checked to ensure that they will not fail due to scour resulting from the occurrence offlood in
magnitude between the design event and a superflood on the order ofa 500-year flood. Aflood
1.7 times the magnitude of the 100-year flood may be used if the 500-year flood is not known."
(ADOT Roadway Design Guidelines, p. 600-23, 1996). Although a 500-year flood is presented
in the July 1977 FEMA Study (revised 1983), that flood event is not present in FEMA studies
published more recently. Furthermore, the 185,000 cfs value is considerably greater than the
500-year floods from the flood frequency analysis for Box Canyon (100,000 cfs) and Morristown
(141,000 cfs), as summarized in Table 2-2.

In light of the absence of the 500-year flood from recent FEMA studies, and the discrepancy
between the gage analysis and the 185,000 cfs quoted in the 1977 FEMA study, the 500-year
flood was taken as "not known." Therefore, 1.7 times the magnitude of the 100-year flood was
used for the superflood. This works out to 1.7 X 71,000 cfs = 120,700 cfs, which was adopted as
the superflood.
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The following table summarizes the adopted discharges, their origin, and the relevance of the
flood to this project:
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• 2.2.4. Hassayampa River: Adopted Flood Discharges

Draft Report

Discharge, cfs

Source

Relevance

14,500

1977 FIS

Establishing
backwater

conditions for Sols
Wash

47,000

1977 FIS

ADOT freeboard
criterion and bridge

scour analysis,
backwater condition

for Sols Wash

71,000

2001 FEMA FIS,
from Cella-Barr

Study (Cella-Barr,
1988)

FEMA floodplain
elevations, bank

protection freeboard
requirements, bank
protection toe scour
analysis, backwater
condition for Sols

Wash

120,700

1.7 times 100-year;
See section 2.2.3

Bridge scour
analysis.

2.3. Sols Wash

The nearest gage on Sols Wash is at Sols Wash near Matthie, which has a drainage area of 121.4
square miles (compared to 147 square miles at the confluence with the Hassayampa). The Flood
Control District of Maricopa County maintains that gage, which records flood events. The gage
has been operating since August 4, 1995. The highest flow measured is 10,792 cfs which was
recorded on 10/2112001.

•
2.3.1.

2.3.2.

Sols Wash: Gage History

Sols Wash: Flood Frequencies

•

The FEMA published flood values for Sols Wash are: 10-year: 7,019 cfs, 50-year: 12,453 cfs,
100-year: 15,045 cfs, and 500-year: 20,836 cfs (FEMA, 2001). These values come from a TR-20
hydrologic model of the Sols Wash watershed by Cella-Barr Associates (Cella-Barr Associates,
November 1985).

An internal memo obtained from the Corps of Engineers (Corps of Engineers, May 1992), gives
discharges calculated by the Corps for the Flood Insurance Study of 1975 as 10-year: 4,000 cfs,
50-year: 16,500 cfs, 100-year: 24,000 cfs and 500-year: 59,000 cfs. These discharges are also
referenced in a table in the Cella-Barr report (Cella-Barr Associates, November 1985).

The Cella-Barr report also refers to discharges from two other previous studies: a 1981 studyby
PRC Toups ("Hydrology Report, Sols Wash") and a 1974 study by the Soil Conservation Service
("Watershed Work Plan - Wickenburg Watershed, Maricopa and Yavapai COlll1ties, Arizona").
The discharges from both of these studies are similar to those obtained by the 1985 Cella-Barr
study.
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For the purpose of this report, the current FEMA Flood Insurance Study Discharges (originally
derived in the 1985 Cella-Barr study) were adopted.•
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2.3.3. Sols Wash: Summary of Adopted Discharges

•

•

The following table summarizes the adopted flood discharges, their origin, and their relevance
for this project:

Table 2-4. Ado ted Flood Dischar es for Sols Wash

Discharge, cfs 7,019 12,453 15,045 20,836

Source FEMA (200 I), from FEMA (2001), from FEMA (200 I), from FEMA (200 I),
Cella-Barr Study Cella-Barr Study Cella-Barr Study from Cella-Barr

(Cella-Barr, 1985) (Cella-Barr, 1985) (Cella-Barr, 1985) Study (Cella-Barr,
1985)

Relevance ADOT freeboard ADOT freeboard FEMA floodplain Scour analysis of
requirements for Sols requirement for bridge elevations and Sols Wash bridge
Wash bridge (with 50- over Sols Wash (with delineation, scour

year flood in lO-year flood in hole analysis
Hassayampa as Hassayampa as downstream of Sols

backwater) backwater), scour Wash bridge
analysis of Sols Wash

bridge

3. QUALITATIVE GEOMORPHIC ANALYSIS OF PROJECT REACHES

Aerial photographs, topographic maps, and ADOT bridge inspection reports were used to
analyze historical trends in the Hassayampa River and Sols Wash. The most useful of the
historical data sources was a set of topographic workmaps based on 1971 topography (FCDMC,
1971).

3.1. Analysis of Topographic Maps and Elevation Data

The aerial topographic survey for this project was performed in 2003. The limits of the
topography are from about 300 feet south of the existing US-60 bridges over the Hassayampa,
extending north to almost 2 miles upstream of the US-60 bridges. The 2003 aerial topography
also covers Sols Wash from the confluence with the Hassayampa until just upstream of the
Tegner Street bridge. Additional topography for an area farther upstream on Sols Wash was
obtained from JE Fuller; that topography was used for their Goldmine Village CLOMR (JE
Fuller, 2002)

WEST Consultants obtained flood insurance study workmaps of the Hassayampa River from the
early 1970's (based on aerial photography taken on 3/2/1971) from the warehoused archives of
the FCDMC. This is the primary source of historical topography. These workmaps (hereafter
referred to as the 1971 workmaps) have cross hairs showing grid coordinates, which made it
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possible to geo-reference scans of these maps. The workrnaps have a contour interval of four
feet, and call out frequent spot elevations to the nearest 0.5 feet.•
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•

•

WEST also obtained workrnaps from the Cella-Barr flood insurance studies (the effective flood
insurance studies) for the Hassayampa River and Sols Wash. Cella-Barr's Hassayampa
workmaps were based on aerial photography taken on March 8, 1988, and Cella-Barr's Sols
Wash workrnaps were based on aerial photography taken on March 13, 1986. The Cella-Barr
drawings, however, are not a good source of topographic information because spot elevations are
shown infrequently. Furthermore, the Cella-Barr Hassayampa workrnaps have very low contrast,
which makes the contours difficult to interpret. The vertical datum of all topographic maps,
including the new mapping, is NGVD 1929.

In the part of the Hassayampa and Sols where the new topography is available, there does not
appear to be a significant change in the bank lines since 1971. However, a comparison of 72
spot elevations from the 1971 workrnap with the current topography shows that:

• The Hassayampa River has, on average, degraded slightly since 1971. The
degradation is slightly more pronounced in the right overbank area of the channel (the
area east and southeast of the racetrack). The degradation has been about 1 foot on
average, with significant variations, for example the occasional disappearance or
appearance of sandbars, and some shifts in the thalweg.

• There are six spot elevations on the 1971 workmap in Sols Wash downstream of
Tegner Street. Five of the six points are higher in the recent topography, and one is
lower, than shown on the 1971 map. The median elevation increase of these points is
1 foot, although one point is 2.5 feet higher. Therefore, Sols Wash appears to have
aggraded slightly since 1971.

• A small region of the Hassayampa River, south of the Sols outlet into the
Hassayampa, has aggraded since 1971. This is possibly due to sediment fro~ Sols
Wash settling out as the flow carrying it expands into the Hassayampa.

3.2. Cross Sections From ADOT Field Inspections

The Arizona Department of Transportation conducts periodic field inspections of its bridges.
Part of the field inspection sometimes involves a series of measurements from the bridge low
chord to the ground. WEST obtained the field inspection records for both the eastbound and
westbound US-60 bridges over the Hassayampa. The eastbound bridge had a more complete set
of measurements, extending back to 1968. The ADOT measured distances from the low chord
were converted to elevations by using the surveyed 2004 elevations of the bridge low chord. The
calculated elevations based on the ADOT surveys are shown in Figure 3.1. The long-term trend
has been degradation, mostly on the east side of ·the channel which has degraded about 2 feet.
The average degradation across the width of the channel at the bridge is about 1 foot from 1969
to 2001. The west side had continued to degrade until 1995, but between 1995 and 2001
aggraded back approximately to the 1968 level.
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Figure 3.1. Historical Cross Sections based on ADOT measurements - Eastbound US-60
Bridge

3.3. Hassayampa Low Flow Channels based on 1971 and 2003 Topography

•
The thalweg for the Hassayampa River was delineated using the 1971 topography and the 2003
topography. The comparison region was limited by the 2003 topography, which extends about
6500 feet along the channel. In some places, the thalweg has shifted as much as 200 to 300 feet,
but in other areas it is nearly unchanged. No trend could be discerned on the basis of the two
topographic maps. Under the existing US-60 bridges, the thalweg has shifted to the east which is
also confirmed by the ADOT bridge inspection reports.
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Hassayampa River Thalweg
1971 and 2003

WEST

~
CO,..SUlTANl5-.INC.

Legend

NThatweg 2003
N IV Thatweg 1971A ~ 500 1000 Feet

•
Figure 3.2. Hassayampa Thalweg Promes 1971 versus 2003. Flow is north to south.

A plot of the thalweg profile by river station along the Hassayampa shows degradation at many
river stations, little change at others, and slight aggradation in a few places. The thalweg profile
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is shown in Figure 3.3. The irregularities in the 1971 thalweg profile may be due to inaccuracies
from the 1971 topography, attributable to the large 4-foot contour interval. The one-foot
contours from the 2003 topography yield a thalweg profile with a fairly uniform slope.•
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3.4. Aerial Photography

Aerial photographs were used primarily to examine changes in vegetation. The photographs
were also used to examine changes in the banklines in areas where the recent topography was not
available.

WEST Consultants obtained historical aerial photographs of the project reach for the years 1953,
1984 and 1991. The photographs were used to delineate the horizontal bank locations in
ArcView GIS and study lateral migration of the reach. These features in the older photographs
were compared to the corresponding features in the recent aerial photography. A USGS digital
orthographic quadrangle from 5/24/1997 was also available, which was used as the modern~day

reference for regions beyond the limits of the 2003 aerial photography.

3.4.1. Changes since 1953

•

The 1953 aerial photograph was taken from a high altitude, and has fairly poor resolution.
However, some major conclusions can be drawn. There are places where the vegetation line has
moved. In an area near the upstream limit of the project, the channel appears to have
straightened somewhat, however, most of the channel does not appear to have moved
significantly. A region about 4,000 feet upstream of the US-60 bridges on the west bank, the
vegetation line has moved about 100 feet, making the unvegetated channel wider now compared
to that in 1953.
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The most recent aerial photographs indicate there is significantly less vegetation in the channel
than in the 1991 and 1984 images. The 1953 image is not very sharp and is more difficult to
interpret. However, the 1953 image shows vegetation in the channel, especially in the first 2500
feet downstream of the US-60 bridge.

•
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3.4.2. Changes since 1984 and 1991
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•

•

The entire area appears to be less vegetated now than in the past. Even areas on the overbank,
between the houses for example, show significantly less vegetation than in the 1991 photograph.
The 1984 photograph appears to be slightly more vegetated than the 1991 photograph. The 1997
DOQQ shows more vegetation than the recent photograph, but less than in 1991. Thus, there
seems to a trend toward less vegetation from 1984 to 1991, and especially from 1993 to 2003.

Comparison of the banklines on the basis of vegetation was hampered by the reduction in
vegetation over the years. Areas where it may appear that the bank has receded may in fact be
due to the loss ofvegetation which has occurred in the entire region.

In a 1000-foot reach downstream (south) of the racetrack (and upstream of the US-60 bridge),
the vegetation line on the left (east) bank has moved since 1991 by about 40-80 foot farther east,
moving it closer to Jack Burden Road. A small amount of shift in the same vegetation line
appears to have occurred between 1984 and 1991 as well. Although the topographic information
in this area from 1971 workrnap is sparse, it appears that the channel has actually degraded in
this area, and the main channel has worked its way east.

The biggest change between 1953 and 1984 was the appearance of the racetrack, and a patch of
graded land next to it about 300 feet wide and 2000 feet long (the longer dimension parallel to
the channel). By 1991, a road and what seems to be a number of corrals (or their remnants)
appear on this patch ofland. By 1997, and in the recent aerials, evidence of the corrals is gone,
apparently obliterated by sediment from the channel. The elevation of most of this area is
within a couple of feet of the channel thalweg.

3.5. Conclusion: Qualitative Geomorphic Analysis

The floodplain and the channel appear to be reasonably stable laterally within the last 30-50
years or so. For example, the thalweg of the Hassayampa River in the project reach has scarcely
moved in over 30 years. The region does appear to be less vegetated than in the past.

The river does meander somewhat, which creates the potential for bend scour. This is discussed
in 7.3.2, where bend scour is calculated for a portion of the proposed embankment. Bend scour
is also applied to the west abutment of the proposed Hassayampa bridge; this is discussed in
7.10.

Vertically, the Hassayampa River appears to have degraded slightly since 1971, while Sols Wash
appears to have aggraded. The degradation in the Hassayampa means the long-term degradation
will need to be considered for all the toe-down depths (bank protection and bridge scour).
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There are two existing parallel bridges over the Hassayampa. The westbound (upstream) bridge
was built in 1936. The eastbound (downstream) bridge was built in 1962.•
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4. HASSAYAMPA RIVER HYDRAULICS

Draft Report

For the Hassayampa River, there are five models mentioned in this report. The first model is the
HEC-2 model from Cella-Barr, the remainder were developed by WEST using HEC-RAS
version 3.1.2 (U.S. Army Corps ofEngineers, 2002):

1. Effective Model. This the HEC-2 model from Cella-Barr upon which the existing
flood insurance study is based.

2. Duplicate Effective Model. A version of the existing flood insurance study HEC-2
model, but in HEC-RAS. Modifications were made to the HEC-RAS to most
faithfully duplicate the hydraulics and water surface elevations of the HEC-2 model.
An encroached version of this model was also created.

5. Proposed Conditions Model. A model showing the hydraulics with the proposed
embankment and bridge in place. This was constructed using the most recent
topography, plus the plans of the new bridge and new road embankment.

3. Corrected Effective Model. The duplicate effective model with corrections made to
some parameters and to the elevation of the bridges, when those parameters appeared
to be incorrect in the effective model. An encroached version of this model was
created.

•
4. Existing Conditions Model. A model of the hydraulics usmg the 2003 "aerial

topography.

•

The first three models were created to comply with FEMA requirements for a future Conditional
Letter of Map Revision. The fourth, existing conditions, model was used to establish the current
hydraulics. The final model, the proposed conditions model, establishes the future hydraulics.
The most relevant comparisons are between the proposed conditions and the existing conditions
models, since the differences show the impacts of the project.

4.1. Vertical and Horizontal Datum

The vertical datum of the FIS (Cella Barr) models is NGVD 1929 according to the published
flood insurance profiles for the Hassayampa and Sols Wash (FEMA, 2002). The new
topography and all other elevations were also in the same vertical datum.

The horizontal datum of the mapping was performed using a "ground" coordinate system
established for this project. Ground coordinates can be obtained by converting from the Arizona
State Plane Central NAD83 grid, International Feet. State plane coordinates, international feet,
multiplied by a grid-to-ground scale factor of 1.00013938 yields the ground coordinates for this
project (memo from Chuck Gardner of Project Engineering Consultants, Ltd. to Dan Stough of
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Jacobs Engineering, January 30, 2004, and personal communication with Chuck Gardner on
November 12, 2004).•
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•

•

4.2. Hassayampa River Duplicate Effective Model

The effective flood insurance model of Hassayampa River in Maricopa County is based on nine
HEC-2 models, each consisting of one reach of the river. The region with the US-60 bridge is in
the ninth, and most upstream, reach of the model. The original HEC-2 files have the names
HASS.R9 (unencroached profile) and HASS.F9 (encroached profile). Since the Hassayampa
River also extends upstream into Yavapai County, separate models which were used to delineate
the floodplain in Yavapai County are available. However, those reaches were not needed for this
study.

A duplicate effective model was created for this reach first importing the HEC-2 model's
geometry into HEC-RAS. The import process copied the cross-section geometries, bridge
geometries, n-values, and bank stations. In addition to the imported geometry, the following
steps were taken so that the HEC-RAS model would match the HEC-2 model:

• The downstream boundary condition at cross-section 49.04, the downstream limit of
reach 9, was transferred from HEC-2 to the HEC-RAS model. For the unencroached
profile, the water surface elevation was 1982.65 feet, while for the encroached profile
it was 1983.05 feet.

• The discharges were set per the HEC-2 model: 71,000 cfs at cross sections 50.46 and
upstream, and 67,635 cfs at cross-section 50.4 and downstream. The 67,635 cfs in
the downstream reach is not mentioned in the published Flood Insurance Study, even
though it appears in the model (the 67,635 cfs discharge begins almost a mile
downstream of the existing conditions or proposed conditions models and is not used
in either of them).

• The encroachment stations were copied from the HEC-2 model to the HEC-RAS
model.

• The conveyance calculation option was changed to the HEC-2 method, where
conveyance is calculated separately between each cross-section point on the
overbanks.

• The internal bridge cross-sections for the US-60 bridge between cross-sections 51.33
and 51.34 (HEC-RAS assigned the bridge to section 51.335 on importation from
HEC-2) were modified. HEC-RAS uses the bounding cross-sections to establish the
geometry under the bridge. In the HEC-2 model, the bridge was coded as a special
bridge (SB), and the area under the bridge appears in Field 7 of the SB card. It was
coded as 4650 square feet. Because the bounding cross-sections for the bridge
resulted in an area lower than this, the internal bridge cross-sections in the duplicate
effective model needed to be modified. The internal cross-sections were modified to
be rectangular sections such that the area under the bridge low chord, excluding piers,
was 4650 square feet.
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• The contraction and expansion coefficients at cross-sections 50.4, 50.46, 50.56, and
50.65 were set a 0.2 and 0.4, respectively. These were the coefficients used in the
HEC-2 model for these sections. At all other cross sections the contraction and
expansion coefficients were set at 0.1 and 0.3 as in the HEC-2 model.•
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•

With these modifications, the water surface profile for the HEC-RAS unencroached Duplicate
Effective model's elevations are within 0.01 feet of the HEC-2 model's elevations at every cross­
section.

For the encroached HEC-RAS effective model, the water surface profile is within 0.01 feet at
most cross-sections. However, for the cross-sections upstream of the existing bridges, and the
next few cross-sections, the duplicate effective model has more than 1.0 feet of surcharge. The
reason is that the encroached HEC-2 model neglects to consider the encroachment at the bridge
section, and as a result, erroneously allows for conveyance in the right overbank at the bridge
section of the encroached model. In HEC-RAS, the encroachment stations at the upstream and
downstream section automatically cause the bridge to be encroached as well.

4.3. Hassayampa River Corrected Effective Model

The following modifications were made to the duplicate effective model to create the corrected
effective model:

• The bridge low chord elevations were modified. In the effective model, the bridge is
shown as having a uniform low chord of2043.3 feet. A field survey was conducted to
check the low chord elevations, they are summarized in Table 4-1. For the corrected
effective model, the elevations from the 1936 bridge, which is the lower of the two
bridges, were used.

Table 4-1. Existing Hassayampa bridges low chord elevations as surveyed in March 2004

•

At East Abutment Center At West Abutment
1936 bridge (westbound) 2044.62 2045.47 2044.62
1962 bridge (eastbound) 2046.79 2047.42 2046.75

• The bridge was changed from having a single 40-feet wide pier (as it is represented in
the HEC-2 model) to having 5 piers, each 4 feet wide at the top, widening at a ratio of
1:24 on each side. This is the pier configuration of the 1936 bridge, which has wider
piers than the 1963 bridge, and provides the larger obstruction to flow.

• An ineffective flow area was added at cross-section 51.4. This cross section is 300
feet upstream of the face of the bridge. A large portion of this cross-section is in the
"hydraulic shadow" of a plateau on the left side of the channel. This portion of the
cross-section would be ineffective for flow. ..

• An ineffective flow area was added at cross-section 51.29, which is downstream of
the bridge. The leftmost 580 feet of the cross-section inside the floodway is in the
hydraulic "shadow" of the bridge and should not be considered effective flow.
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Figure 4.1. Study Area with Hassayampa River Cross Sections. Hassayampa River flows north to south.
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The cross-sections for the proposed conditions model incorporate the proposed embankment and
bridge. All the cross-sections cutlines from the existing conditions model are in the proposed
conditions model. There is one additional cross-section in the proposed conditions model,
section 51.334. Section 51.334 is just upstream of the 1962 (eastbound) bridge. In the existing
conditions model, the cross section is not present because the eastbound and westbound bridges
are taken together as one equivalent bridge, and the bounding cross-section (51.341) for that
equivalent bridge is farther upstream.

•
US 93 Interim Wickenburg Bypass Draft Report

•

•

The hydraulic ineffective flow areas caused by the new abutments were considered, with a 1:1
contraction rate upstream of the proposed bridge, arid a 2:1 expansion rate downstream of the
1962 bridge. These ineffective flow limits on the downstream side are unchanged from the
existing conditions model since the existing embankments will remain in place.

The existing bridge has railbank protection on the left abutment which obstructs some of the
flow. TIlls was modeled in HEC-RAS by placing a blocked obstruction which was offset by 15
feet from the left abutment.

The proposed Hassayampa bridge abutments are skewed 17 degrees to the portion of the bridge
that is straight. The alignment of the abutments was set to be parallel to the estimated flow
direction from a 100-year flood in the Hassayampa River.

Table 4-3 shows the 100-year water surface elevations between the FIS model, the Corrected
Effective Model, the Existing Conditions Model, and the Proposed Conditions Model. It also
shows, in the last column, the difference between the proposed encroached condition and the
existing condition. Encroachments are discussed further in section o. Figure 4.3 shows the
profiles graphically. Cross-Sections from the FIS model are only included in the table when they
are coincident or very close to the cross sections ofHEC-RAS model.

Table 4-3. Hassayampa River IOO-year Water Surface Promes, NGVD 1929 Feet

Cross Equivalent Corrected Existing Proposed Increase,
Section FIS Section Effective Effective Conditions Conditions Feet

53.25 53.25 2091.05 2091.05 2090.91 2090.91 0.00
53.208 2090.12 2090.12 0.00
53.174 2088.93 2088.93 0.00
53.145 53.16 2088.39 2088.4 2088.44 2088.44 0.00
53.111 2087.56 2087.56 0.00
53.077 2086.75 2086.75 0.00
53.043 53.06 2085.3 2085.3 2085.87 2085.87 0.00
53.006 2084.90 2084.9 0.00
52.966 2084.15 2084.15 0.00
52.929 2083.58 2083.58 0.00
52.896 2083.17 2083.17 0.00
52.861 52.87 2081.92 2081.93 2082.73 2082.73 0.00
52.827 2081.61 2081.61 0.00
52.794 2080.22 2080.22 0.00
52.759 2079.17 2079.17 0.00
52.724 2077.90 2077.9 0.00
52.677 2076.34 2076.35 0.01
52.632 2074.32 2074.3 -0.02
52.587 2072.74 2072.82 0.08
52.545 2071.66 2071.95 0.29
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Cross Equivalent Corrected Existing Proposed Increase,
Section FIS Section Effective Effective Conditions Conditions Feet
52.496 2070.52 2071.14 0.62
52.456 2069.67 2070.28 0.61
52.43 2069.12 2069.82 0.70
52.399 52.4 2069.87 2069.87 2068.66 2069.36 0.70
52.372 2068.23 2068.88 0.65
52.351 2067.58 2068.21 0.63
52.306 52.3 2068.09 2068.09 2066.93 2067.61 0.68
52.275 2066.40 2066.85 0.45
52.241 2065.84 2066.12 0.28
52.215 52.21 2065.22 2065.22 2064.87 2065.47 0.60
52.187 2064.23 2064.81 0.58
52.161 2063.26 2063.72 0.46
52.138 2062.67 2063.17 0.50
52.112 2061.67 2061.98 0.31
52.09 2060.85 2061.15 0.30
52.069 2060.09 2060.52 0.43
52.045 2059.76 2059.97 0.21
52.021 2059.04 2059.15 0.11
51.998 2058.69 2058.78 0.09
51.977 2058.13 2058.21 0.08
51.95 2057.72 2057.77 0.05

51.924 2057.28 2057.34 0.06
51.886 2056.37 2056.51 0.14
51.845 51.83 2056.04 2056.01 2055.72 2055.52 -0.20
51.82 2055.40 2055.02 -0.38

51.798 2055.17 2054.39 -0.78
51.774 2054.99 2053.98 -1.01
51.75 51.74 2052.45 2052.51 2054.76 2053.58 -1.18

51.726 2054.71 2053.39 -1.32
51.702 2054.66 2053.16 -1.50
51.675 2054.61 2053.02 -1.59
51.651 51.64 2051.68 2051.8 2054.58 2052.95 -1.63
51.633 2054.54 2052.89 -1.65
51.614 2054.52 2052.84 -1.68
51.597 2054.42 2052.65 -1.77
51.577 2054.37 2052.51 -1.86
51.555 51.55 2051.06 2051.2 2054.30 2052.4 -1.90
51.534 2054.26 2052.3 -1.96
51.515 2054.27 2052.21 -2.06
51.497 2054.19 2051.99 -2.20
51.477 2054.12 2051.93 -2.19
51.452 51.45 2050.73 2050.89 2053.89 2051.47 -2.42
51.435 2053.80 2051.16 -2.64
51.417 2053.78 2051.06 -2.72
51.396 51.4 2050.41 2050.37 2053.63 2050.3 -3.33
51.378 2053.44 2048.79 -4.65
51.358 2053.40 2046.98 -6.42
51.341 51.34 2049.01 2048.85 2052.78 2046.69 -6.09
51.334 2046.55
51.327 51.33 2044.95 2045.75 2045.46 2044.11 -1.35
51.302 2042.85 2042.99 0.14
51.275 2041.36 2041.47 0.11

51.2 51.2 2039.38 2039.4 2039.47 2039.47 0.00
51.13 51.13 2037.45 2037.47 2037.45 2037.45 0.00

•

•

•
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Encroached
Encroached Encroached Proposed Encroached

Existing Proposed !Effective (FIS) Existing Existing Conditions Proposed
Conditions Conditions Encroached Conditions Condtions (with Minus

Water Surface Water Surface Water Surface (with existing with proposed proposed Existing
Cross Section Elevation Elevation Elevation floodway) floodway) floodway) Conditions

53.25 2090.91 2090.91 2091.49 2091.08 2091.08 2091.08 0.17
53.208 2090.12 2090.12 2090.48 2090.48 2090.48 0.36
53.174 2088.93 2088.93 2089.74 2089.74 2089.74 0.81
53.145 2088.44 2088.44 2089.13 2089.22 2089.22 2089.22 0.78
53.111 2087.56 2087.56 2088.41 2088.41 2088.41 0.85
53.077 2086.75 2086.75 2087.6 2087.6 2087.6 0.85
53.043 2085.87 2085.87 2086.18 2086.71 2086.71 2086.71 0.84
53.006 2084.9 2084.9 2085.49 2085.49 2085.49 0.59
52.966 2084.15 2084.15 2084.57 2084.57 2084.57 0.42
52.929 2083.58 2083.58 2083.84 2083.84 2083.84 0.26
52.896 2083.17 2083.17 2083.18 2083.18 2083.18 0.01
52.861 2082.73 2082.73 2081.95 2082.68 2082.68 2082.68 -0.05
52.827 2081.61 2081.61 2081.58 2081.58 2081.58 -0.03
52.794 2080.22 2080.22 2080.28 2080.28 2080.28 0.06
52.759 2079.17 2079.17 2079.22 2079.22 2079.21 0.04
52.724 2077.9 2077.9 2078.07 2078.08 2078.08 0.18
52.677 2076.34 2076.35 2076.27 2076.27 2076.27 -0.07
52.632 2074.32 2074.3 2074.29 2074.3 2074.29 -0.03
52.587 2072.74 2072.82 2073.01 2072.88 2072.9 0.16
52.545 2071.66 2071.95 2072.32 2072.05 2072.09 0.43
52.496 2070.52 2071.14 2071.55 2071.1 2071.21 0.69
52.456 2069.67 2070.28 2070.83 2070.36 2070.49 0.82
52.43 2069.12 2069.82 2070.34 2069.9 2070.01 0.89

52.399 2068.66 2069.36 2070.75 2069.86 2069.44 2069.54 0.88
52.372 2068.23 2068.88 2069.26 2068.89 2068.96 0.73
52.351 2067.58 2068.21 2068.61 2068.27 2068.34 0.76
52.306 2066.93 2067.61 2068.78 2068.06 2067.73 2067.8 0.87
52.275 2066.4 2066.85 2067.2 2066.91 2066.95 0.55
52.241 2065.84 2066.12 2066.55 2066.3 2066.29 0.45
52.215 2064.87 2065.47 2065.78 2065.81 2065.74 2065.65 0.78
52.187 2064.23 2064.81 2065.06 2065.1 2065.1 0.87
52.161 2063.26 2063.72 2063.88 2063.96 2063.96 0.7
52.138 2062.67 2063.17 2063.37 2063.39 2063.39 0.72
52.112 2061.67 2061.98 2062.23 2062.25 2062.25 0.58
52.09 2060.85 2061.15 2061.5 2061.5 2061.51 0.66

52.069 2060.09 2060.52 2060.98 2060.98 2060.98 0.89
52.045 2059.76 2059.97 2060.49 206Q.48 2060.48 0.72
52.021 2059.04 2059.15 2059.79 2059.79 2059.79 0.75
51.998 2058.69 2058.78 2059.3 2059.3 2059.3 0.61
51.977 2058.13 2058.21 2058.51 2058.49 2058.49 0.36
51.95 2057.72 2057.77 2058.02 2058 2058 0.28

51.924 2057.28 2057.34 2057.56 2057.53 2057.53 0.25
51.886 2056.37 2056.51 2056.6 2056.51 2056.51 0.14
51.845 2055.72 2055.52 2056.05 2055.75 2055.48 2055.48 -0.24
51.82 2055.4 2055.02 2055.36 2055 2055 -0.4

51.798 2055.17 2054.39 2054.96 2054.4 2054.4 -0.77
51.774 2054.99 2053.98 2054.75 2054.08 2054.05 -0.94
51.75 2054.76 2053.58 2052.77 2054.58 2053.73 2053.66 -1.1

51.726 2054.71 2053.39 2054.52 2053.55 2053.46 -1.25
51.702 2054.66 2053.16 2054.46 2053.36 2053.26 -1.4
51.675 2054.61 2053.02 2054.4 2053.22 2053.11 -1.5

•

•

•
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Encroached
Encroached Encroached Proposed Encroached

Existing Proposed iEffective (FIS) Existing Existing Conditions Proposed
Conditions Conditions Encroached Conditions Condtions (with Minus

Water Surface Water Surface Water Surface (with existing with proposed proposed Existing
Cross Section Elevation Elevation Elevation floodway) floodway) floodway) Conditions

51.651 2054.58 2052.95 2052.2 2054.36 2053.13 2053.01 -1.57
51.633 2054.54 2052.89 2054.31 2053.05 2052.93 -1.61
51.614 2054.52 2052.84 2054.27 2052.98 2052.85 -1.67
51.597 2054.42 2052.65 2054.18 2052.82 2052.67 -1.75
51.577 2054.37 2052.51 2054.12 2052.67 2052.51 -1.86
51.555 2054.3 2052.4 2051.64 2054.01 2052.53 2052.36 -1.94
51.534 2054.26 2052.3 2053.96 2052.41 2052.24 -2.02
51.515 2054.27 2052.21 2053.94 2052.32 2052.14 -2.13
51.497 2054.19 2051.99 2053.9 2052.07 2051.9 -2.29
51.477 2054.12 2051.93 2053.83 2052.02 2051.85 -2.27
51.452 2053.89 2051.47 2051.23 2053.4 2051.61 2051.38 -2.51
51.435 2053.8 2051.16 2053.34 2051.52 2051.16 -2.64
51.417 2053.78 2051.06 2053.22 2051.38 2051.06 -2.72
51.396 2053.63 2050.3 2050.82 2052.84 2050.44 2050.3 -3.33
51.378 2053.44 2048.79 2052.46 2049.01 2048.79 -4.65
51.358 2053.4 2046.98 2052.14 2048.96 2046.98 -6.42
51.341 2052.78 2046.69 2049.75 2052.01 2048.68 2046.69 -6.09
51.334 2046.55 2046.55
51.327 2045.46 2044.11 2045.72 2046.98 2044.41 2044.13 -1.33
51.302 2042.85 2042.99 2043.41 2042.94 2042.95 0.1
51.275 2041.36 2041.47 2041.89 2042.09 2042.09 0.73

51.2 2039.47 2039.47 2040.17 2040.27 2040.27 2040.27 0.8
51.13 2037.45 2037.45 2037.62 2037.62 2037.62 2037.62 0.17

•

•

•
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Table 5-1. Freeboard at Proposed Sols Wash Bridge

Sols 10-Year with 7019 (Sols 10- 54,019 = 7,019 2049.80 3.43
Hassayampa 50-year year) (Sols 10-year) + (controls)
backwater 47,000

(Hassayampa 50-

50-year floods year)

Sols 50-Year with 12,453 (Sols 50- 26,953 = 12,453 2048.38 4.85
Hassayampa 10-year year) (Sols 50-year) +
backwater 14,500

(Hassayampa 10-
year)

Sols IDO-Year 15,045 (Sols 100- 29,545 = 15,045 2049.27 3.96
wlHassayampa 10- year) (Sols loo-year) +
year backwater 14,500

100-year (Hassayampa 10-

• floods
year)

Sols 10-year 7019 (Sols 10- 71,000 2052.24 0.99
wlHassayampa 100- year) (Hassayampa 100- (controls) (controls)
year backwater year flood)

Note that to obtain the backwater condition from the Hassayampa, the discharge used in the
Hassayampa model was the sum of the discharges of the Hassayampa flood and the Sols Wash
flood, with one exception. The exception was that the for 10-year Sols Wash event combined
with 100-year Hassayampa event, the 100-year Hassayampa flood was used to establish the
backwater condition in the Hassayampa River model. It was judged that adding the 10-year Sols
Wash flood to this 100-year Hassayampa flood was excessively conservative, since it would
have led to taking a backwater condition from a flood that had greater than a 1OO-year recurrence
interval.

6. SEDIMENT TRANSPORT ANALYSIS

•
For the Hassayampa River sediment model, the main function is to predict long term changes in
the profile of bed. Factors considered include the borrow pit, the presence of the new
embankment, and the construction of the new abutments for the proposed bridge.
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6.1. Determination ofRunoff Hydrographs for Sediment Models

6.1.1. Hassayampa River
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•

To run the sediment transport model (HEC-6T) simulations, a series of hydrographs needed to be
developed. Simulated future hydrographs are required to determine whether the project is likely
to have a significant impact on the deposition or degradation in the reach. The objective is to
correctly simulate both the peak and general hydrograph shape which would correspond to actual
hydrographs that the reach might experience.

The historical record was used to generate the simulated future hydrographs. Ideally, the actual
hydrographs of historical events should be used for the sediment model. Although there are
years of data of hydrograph peaks, data on the shape and duration is difficult to obtain. There is
no known hydrologic model for this basin. Detailed hydrographs are available only since the
1990's, when numerous gages were installed by both the USGS and FeD.

FCD pressure transducer gages have been in operation since March 1994 at the US-60, and since
May 1996 at Morristown. Another FCD gage at Box Canyon has been in operation since 1991.

There are significant differences in the recorded hydrographs for a particular event between
gages. The January 1993 event exemplifies this: in January 1993 the Box Canyon gage (USGS)
registered almost no flow, while the Morristown gage recorded a peak of 26,300 cfs. For the
September 1997 event, the Box Canyon gage peak was 3,421 cfs, the US-60 peak was 15,367
cfs, and the Morristown peak was 9,095 cfs.

The flow volumes calculated from the hydrographs are also significantly different, even from the
US-60 gage to the Morristown gage downstream. For the September 1997 event, integrating the
hydrograph shows that about 185 million cubic feet passed the US-60 gage. For the Morristown
gage downstream, for the same event, only 51 million cubic feet passed the gage. Either there
was some error in one of the tWo rating curves, or measurement error, or most of the discharge
infiltrated between the two locations.

The largest event for which a hydrograph is available is the January 1993 event at the
Morristown gage. This event had a peak flow of 26,300 cfs. Based on the USGS hydrograph,
the total volume of flow for this event is in just over 1 billion cubic feet. This volume is
considerably larger than that for the September 1997 event (185 million cubic feet). The ratio of
volumes between the two events is about 5:1 while the ratio of peaks is about 3:1. This is
because the January 1993 flood had a longer duration-so the hydrograph is not only taller (peak
discharge), but is wider (longer duration).

The following data were used to develop the hydrographs for the Hassayampa HEC-6T sediment
transport model:

• 48 annual peak flow records for the USGS Morristown gage near the Hassayampa.
These peak flow records are from 1939 to 1947 and from 1964 through 2003 (with 1
year missing). This gage is about 8 miles downstream of the US-60.
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• Detailed hydrographs for all flood events, from the Flood Control District, for all
dates since 3/14/1994 at the US-60 gage.•

US 93 Interim Wickenburg Bypass Draft Report

•

•

• A 15-minute interval hydrograph obtained from the USGS, at the Morristown gage,
for the event of 1/6-10/1993. This event had a peak of 26,300 cfs, the third largest·
peak on record for this gage.

• The flow-frequency curve based on the FEMA floods (both from the current and
1977 study).

For dates after 3/14/1994, the FCD detailed real-time gage record was used to model the
historical record. For 1993 and prior, when a peak flow was available from the Morristown
gage, a simulated hydrograph was created using the following procedure:

• Using the flow-frequency relationship from the FFA analysis of Morristown, the
exceedance interval of each flood was established. For example, the October 1984
flood of 26,700 cfs at Morristown is equivalent to the 5.3% (or 18.8 year) exceedance
event.

• That exceedance interval was used to "look up" the corresponding flood peak at the
US-60, using the flow-frequency curve from the FIS-specified floods. For example,
the 18.8 year event at the US-60 is 24,070 cfs.

• The detailed hydrograph with the closest peak was identified (either one of the FCD
hydrograph since 1994 or the 1993 Morristown hydrograph). For example, for a peak
of 24,070 cfs, the detailed hydrograph with the nearest peak is the January 1993
hydrograph from Morristown.

• The detailed hydrograph ordinates (flows) were all scaled up or down to make the
peak of the hydrograph match the peak estimated from (b). For example to obtain a
peak flood of24,070 cfs, the discharges on the 1993 Morristown hydrograph were all
multiplied by 24,070 / 26, 300 = 0.915, resulting in the simulated 1984 hydrograph at
the US-60.

• The end result for each year's peak flow was a simulated hydrograph with the same
peak flow.

• Combining these simulated hydrographs with the 1994 and more recent gage records
from the FCD gage led to a series of hydrographs that simulates about 48 years of
gage record. It should be noted that the highest simulated peak flow from this
combined series of events is 54,984 cfs, which comes from the simulated hydrograph
of 9/5/1970 for Morristown. The Morristown peak on this date was 47,500 cfs, which
interpolates as the 64.6-year flood at Morristown. Looking up the 64.6 year flood on
the Hassayampa Flood Frequency curve yields a peak of 54,984 cfs.

• In addition to a 48-year simulation, another hydrograph using the 100-year peak flow
of 71,000 cfs was added to the end of the simulated flow record. This series of
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hydrographs was labeled as the "long-tenn" flow simulation that was run through
HEC-6T.•

US 93 Interim Wickenburg Bypass Draft Report

6.2. Sediment Model Parameters

6.2.1. Boundary Condition

Using normal flow considerations, an elevation-discharge Rating Curve based on the HEC-2
models were developed to establish the downstream boundary conditions.

6.2.2. Manning's Roughness

•

To arrive at conservative estimate for the sediment transport analysis the Manning's n values
were lowered to a value of 0.025 in the channel and 0.035 for the overbanks. The lowered
Manning's n values will result in increased erosion resulting in lower values of average bed and
thalweg elevations. This, in turn, will provide a higher value for the scour depth building in
conservatism in the estimates.

6.3. Sediment Data

The decisive factor in selecting the proper sediment transport function was based on available
bed gradation and maximum grain size. Bed material in the project location is comprised of sand
and gravel, making it necessary to use an appropriate transport function. The transport function
used in the study is based on Yang Stream Power (Thomas, W.A., 2002). This function accounts
for sand and gravel, giving a higher, realistic measure of total sediment concentration (and thus
total sediment load).

6.3.1. Bed Sediment Characteristics

•

The sediment gradation curves for various samples are preseilted in Figure 6.1.
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Figure 6.1. Sediment Gradations At Various Locations Along Hassayampa

Different gradations were used in the sediment model, assigned by the their location to the
appropriate cross sections in the sediment model. As can be seen in Figure 6.1, the Dso ranges
from just over 0.5 nun to just over 1 nun. The median Dso of the different samples is about 0.8
mIll.

6.3.2. Inflowing Sediment Load

The sediment transport model carmot be directly calibrated to historical conditions because
detailed historical bed elevation data are not readily available. The HEC-6T model requires
input of the bed material load at the upstream limit of the project reach for the entire range of
discharges. For this purpose, the HEC6-T model developed was run with the recirculation option
($RE, See Thomas, W.A. 2002). This model considers the reach in the upstream part of the
study reach where the recirculation of sediment load is perfonned until steady sediment inflow is
obtained. The values obtained in this marmer are input into the present HEC-6T model at the
upstream most cross section located at 5~.72. <

6.3.3. Movable Bed and Erosion Limits

•
In general, sediment dynamics tend to be more significant within the active charmel, where the
bed can either degrade or aggrade in response to erosion or deposition. The overbank areas tend
to be more stable and nonnally are free of erosion, but can experience deposition. HD records
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were used to specify a bed sediment depth of 25 feet for all cross sections. Movable bed limits
were identified at the boundary of the main channel in HD records. The movable bed limits
extend beyond the defined bank stations. During high flows, significant deposition and scour
was expected to occur within the movable bed limits but not expected to extend to the overbank
areas.

•
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Average bed elevations were generated using movable bed limit bank limits. This allowed
wetting of the movable bed cross sections and provide an average elevation across the cross
section.

6.4. Sediment Transport Results

The HEC-6T model simulations were performed to predict the long-term degradation.
Simulations were performed for the following scenarios: a) Existing geometry b) Proposed
geometry without borrow pit and c) Proposed geometry with borrow pit. The purpose of
modeling the borrow pit was to determine the possible tailcut in the downstream direction, which
could impact the scour conditions for the soil cement protection of the road embankment, and to
estimate the depth and extent of the headcut in the upstream direction.

The proposed conditions HEC6-T model was developed using the existing ,conditions model as
the base and by incorporating the new bank alignment as encroachments. The rest of the model
is identical to the existing conditions model. The proposed-with-pit conditions ffi()del was also
based on the corresponding HEC-RAS model with the flow being diverted into the pit in the
upstream end of the model.

The results are presented in Figure 6.2 and Figure 6.3 which shows the changes in the average
bed elevations and the thalweg respectively. From the results, it can be seen that average bed
elevations drop by about 3 to 4 feet while the thalweg drops by 4 to 5 feet. It may be recalled
that these results indicate a conservative estimate due to lowered Manning's values used in the
computations.

The results indicate that the average bed is lowered by 1 to 2 feet near the bridge location while
the thalweg is lowered by an additional foot. The influence of the proposed conditions and
proposed with pit conditions is not very significant in the reach downstream of the bridge. This
can be seen by comparing the results of the existing conditions case with the proposed conditions
and proposed-with-pit conditions cases. A difference of less than a foot is observed which is
probably close to the order ofnumerical accuracy of the computations performed.

The presence of the pit in the upstream end of the model results in the following: a) deposition
within the pit, b) a head-cut at upstream of the pit, and c) a tail-cut of about Y2 mile in the
downstream side of the pit. The influence of the pit is mostly restricted to a region about half a
mile in the downstream direction. At the upstream limit of the model, the average bed-change
from headcut (versus existing conditions) is about 2 feet due to the proposed borrow pit. The
model was not extended further upstream because it would extend the model beyond the
confluence with Martinez Wash, and the distribution of flows between the Martinez and the
Hassayampa River are not known and cannot be estimated reasonably without a hydrologic
model.
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Wickenburg - Hassayampa
Thalweg Change From Initial Condition- Long Tenn HEC-6T Simulation
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Bend scour should be considered in areas where the embankment may abut against an outer bend
in the channel or a bend in the entire floodplain. This can occur due to the natural meanders of
the channel moving, or due to bends already built into the proposed conditions geometry.

•
US 93 Interim Wickenburg Bypass

7.3.2. Hassayampa River Bend Scour

Draft Report

Zeller's (1981) Formula (Simons, Li & Associates, 1985) for bend scour was used:

t!Zbs

where:

0.0685 y VO.8
-----12.1

y:O.4 S°.3
h e.

• 2 a
SIn -

2
cosa

0.2

-1

•

•

L\Zbs = bend scour component oftotal scour depth (ft)

v = mean velocity ofupstream flow (ft/s)

Y = maximum depth ofupstream flow (ft)

Yh = hydraulic depth ofupstream flow (ft)

. Se = approach energy slope or bed slope for uniform flow (ft/ft)

a = angle formed by the projection of the channel centerline from the point of
curvature to a point which meets a line tangent to the outer bank of the
channel (degrees)

The relationship (Simons, Li & Associates, 1985):

rc I W =(Cos a) I (4 (Sin2(a/2»

where:

rc =radius ofcurvature to centerline ofchannel, (ft)

W = channel topwidth, (ft)

was used determine the ratio Cos a / Sin2
(al2) on the basis ofr and the channel top width.

In the first significant event, the proposed borrow pit is expected to capture the channel, that is,
the main channel of the river will flow through the proposed borrow pit instead of on its current
course. This will happen because the proposed borrow pit was estimated to be 10 feet deeper
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than the current channel and almost adjacent to it; any significant event will cause the channel to
re-route through the borrow pit.•
US 93 Interim Wickenburg Bypass Draft Report

•

•

Moving downstream ofthe borrow pit, it appears possible that the channel could migrate over to
the opposite, or west, side of the floodplain. If the channel should migrate over, that channel
would then need to curve back to the west in order to go through the proposed bridge. This
means an outer bend of the channel could be abutting against the bank protection. The position
ofthe borrow pit, which is on the east side of the Hassayampa's floodplain, means that the lateral
shift in the channel to the west side of the floodplain will require some distance along the
channel before it can reach the other side. It was 'estimated that the most upstream point at
which the main channel could reach the opposite side and begin its bend back to the east would
be at station 147.

Examination of the natural bend radius of long arcs of the river in the project reach as well as
upstream and downstream indicate that the natural radius ofcurvature in the meanders is about
7,000 feet. The top width in the area where the bend scour could be an issue is relatively
constant, and averages about 1,500 feet. Although the natural meander radius is about 7,000, this
was lowered slightly for use in the Zeller bend scour equation to be more conservative. It was
decided that a bend radius of 5,000 feet should be used in conjunction with a total flow width of
1,500 feet.

To get parameters required for Zeller's bend scour equation, the velocity. and energy slope were
taken from cross-section 52.138, using the model which has the Manning's n in the channel
equal to 0.025. This cross-section is just upstream of the reach where it is believed that bend
scour could occur, and it also has a higher velocity than any of the sections nearby. The
hydraulic depth of 5.33 feet and maximum channel depth of 7.72 feet was also taken from this
cross-section. Using Zeller's equation with average velocity of 10.68 ft/s yields a bend scour of
2.2 feet. Although Zeller's equation specifies that mean velocity be used, the scour was also
checked using the channel velocity of 14.96 ft/s, which yielded a bend scour of2.9 feet.

Another potential for bend scour comes not from the natural meander radius of the channel but a
bend in the entire floodplain which would be taking place at about station 132, which is at about
cross-section 51.75. In this area both the road embankment on the right side of the channel and
the bluff on the left side of the channel are both turning left.· Circumscribing circles onto the
channel, it appears that this bend has a radius of about 3,500 feet. When applying this bend
radius and the other parameters needed for the Zeller bend scour equation, the bend scour was
calculated using parameters from various cross-sections up to 2,000 feet upstream of cross- .
section 51.75. The bends scours thus calculated ranged from 2.6 to 2.8 feet.

Therefore, the bend scour from the bend near station 132 appeared to cause more severe bend
scour than the natural bends in the river might. It waS determined that the reach from
downstream of station 147+30 until the confluence with Sols Wash should have a bend scour of
3.0 feet applied.

Another place where a possible bend may be taking place is through the bridge opening, right
lies toward the right side of the floodplain. On the upstream side of the proposed conditions
model, the new embankment constrains the right floodplain, on the downstream side there is a
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bluff on the right side of the channel. Meanwhile, on the left bank, the road embankment (from
the US-60 approach from the east) juts into the floodplain; on the both the upstream on the
downstream side there is a considerable portion of floodplain that is obstructed by that
embankment.•
US 93 Interim Wickenburg Bypass Draft Report

•

In this configuration, there seems to exist a potential that the flow will need to tum to get through
the opening, and that the outer radius of this tum could abut the soil cement. It is difficult to tell
if this effect will actually occur, but the offset of the bridge opening with respect to the
floodplain opens the possibility.

It is prudent to account for this potential on the bank protection on the west side of the
embankment. The region where this potential turning could take place would seem to be in the
region downstream of Sols Wash. Shortly upstream of Sols Wash, it appears the effect might be
possible as well, but in this reach, a bend scour of 3 feet has already been applied for reasons
explained previously. In the reach downstream of Sols Wash, a bend radius of 5000 feet was
applied to account for possible bending of the flow. Applying Zeller's bend scour equation .for
parameters obtained from various cross-sections upstream of the proposed bridge the berid scour
is at a maximum if the bend begins at cross-section 510417 or 51.435, which results ina bend
scour of 4.3 to 4.5 feet. The determination was made to apply a bend scour of 4.4 feet to the
reach downstream of SolsWash and through the proposed bridge opening.

7.3.3. Antidunes

Based on the flow regime, it appeared that antidunes are possible.

The fonnula for antidune height is:

O.027V2

•

where:

ha = antidune height from crest to trough (ft)

V= channel velocity (ftls)

g = gravitational constant, 32.2 ftlsec2

The scour depth due to antidunes is half the antidune height, or

Antidune scour = ha / 2 = (0.027N 2
) /2

The antidune scour averaged 1.9 feet in the reach upstream of Sols Wash, with a maximum
height of 3.0. The average antidune scour was used, rounded up to the nearest foot: 2.0 feet of
antidune scour was applied for the reachupstream ofSols Wash.
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The abutments are 492.27 feet apart, along a line which is skewed 17 degrees to the pier groups
and abutments. Most of that line is parallel with the centerline of the bridge, but as the bridge
approaches the traffic circle on the west side, the centerline turns. Since the bridge is assumed to
be 17 degrees skewed to the river, the skewed width (including the piers and soil cement along
the abutments) as the Hassayampa River sees the bridge is 492.27 feet * cosine (17 degrees) =

470.76 feet.

•
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Soil cement with a 1:1 side slope is to be constructed at each abutment. Under the bridge, the
soil cement has 2-foot wide top shelf on the west side. For the purpose of the hydraulic model
and the parameters obtained for the bridge scour calculations, the soil cement was assumed to
begin just below the low-chord on the west side of the bridge. On the east side of the bridge, the
top ofsoil cement was set at the elevation ofthe pedestrian underpass, at 2040.8.

7.5.2. Long Term Degradation

The long-term degradation was determined using the HEC-6T sediment transport model. The
long-term simulation was performed using a hydrograph for a period of 48 years plus a
hydrograph for the 100-year event. The results indicate an overall degradation of 3 feet within
the project reach.

7.6. General Scour

General scour represents the scour that occurs in short time durations such as the scour due to
passage of a single flood event. General scour is estimated using the Zeller equation which is
valid for sand bed streams (Simons, Li and Associates, 1985). The general scour using Zeller
equation for the 50 year and the superflood events are estimated as 0.4 feet and 7.5 feet
respectively.

At places such as bridge crossings, the flow area reduces resulting in an increase in the average
veloCity as well as bed shear. This results in scour which is known as contraction scour;\vhich is
a special case of general scour. The contraction scour was calculated assuming that the entire
flow in the right "overbank," upstream of the bridge, was in fact sediment-transporting channel
flow. The reasoning behind this is that this right overbank area is in fact at almost the same
elevation as the channel, and during a large event could transport sediment much as the channel
does. This assumption leads to higher contraction scour values than just using the main· channel
as defined in HEC-RAS, and is therefore conservative. .

The contraction scour for the 50-year and the superflood events for the Hassayampa bridge
crossing are estimated as 6.1 feet and 13.3 feet respectively. Because the contraction scour
values are greater than the general scour calculated using the Zeller equation, the contraction
scour values govern.

7.7. Local Pier Scour

Local scour calculations at bridge piers were performed for the 50-year and superflood events
using the CSU method presented in HEC-18 (FHWA, 2001). The effective pier width was

• increased by 4 feet to accommodate the presence ofdebris accumulation. Due to the presence of
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Sols Wash: Final Candidate Assessment Report
FCDMC call number: CDA343.2

Date:

August 2002

Description:

Analyzes improvements to Sols Wash to eliminate flooding and
recommends a design alternative.

Type of Data:

Updated Hec-Ras model of study area and preliminary alternative Hec-Ras
models.
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That part of the N,lrthwest quarter of the Northeast quarter of Section 18, 'fownship 7 North,
Range 4 West of the Gila and Salt River Base and Meridian, lViaricopa County
Arizona described ;11:> follows:
Beginning at the NDrthwest corner of the Northwest quarter of the Northeast quarter;
'fhence East 410 ieet;
'['hence South IloJ\ast 525 i(~et;

Thence South 13°00' East 394 feet to a point on the Southerly boundary of the
Wickenburg.PllOenix IJighway and the True Point of Beginning;
Tilence South 03°IY West 242 ieet;
Thence South 66":\5' WeISt 300 Ieet;
'['hence South 79"'W' West 315.9 feet to the Southwest corner of tile Northwest quarter of the
Northeast quarter;
Thence North 89°5S' East 738 ieet;
Thence Northwcsterl~along the Southwesterly right of way of said llighway, 440 Jeet 1.0 the
'True Point of Begmrung.

BASIS OF Bli,AIUNCiS IS GEODETIC (WGSM) DETERMINFJ) BY GPS
()BSF,RVAI'ION
ADD DIS'lANCI~SMEASlJRED TIllS SUR VEY
SURVEYED APIUL 2003, REVISED NOVEMBI~R2004

A parcel of land located in Section l. 8, Township 7 North, Range 4 West of the Gila and Salt
River Base and Meridian, Maricopa C;ounty, ARizona, described as follows;

That part ofthe southwest quarter of the Northeast quarter of Section 18, 'lownship 7 North,
Range 4 West of the Gila and Salt River Base and Meridian, Maricopa County, Arizona,
lying southwesterlY of the Southwest right of way line of U.S. 60, the WickenburgI'hoenix
Highway described as f(lilows:
l~eginning at the Northwest corner of said Southwest quarter oft11c Northeast quarter of

Section 18;
'Ihence South 89"58' [i,ast along the North line thereof a distancc of 752.23 teet to a point on
the Southwesterly right of way Iille 0 f l J. S. 60, the WiekenburgPlwenix llighway;
'I'hence southeastt;<rly along said Southwesterly right of way line a distance of 272.43 teet,
said right of way Jille being a curve to the let); with a radius of 2917,79 feet to the center line
of concrete box c1dvcrt;
'fhence South 55°22' West 1069,24 ket to a point on the West Jinc of said Southwest quarter
of the Northeast quarter of Section 18;
Thence North 00"05' East along said West line a distance of850,OO teet to the point of

beginning.

Beginning at the i.iltersection of the Wel:>terly right ofway line oflJ.S, Highway 60/89, the
Phoenix..Wickenburg Highway, with the North line of the Southwest quarter of the Northeast
quarter of said Se(tjOll 18;
'fhence southeasterlY along said Westerly right ofway line of U.S. 60/89 a distance of
272.43 iCet to the True Point of Beginning of the parcel herein described;
Thence South 55"21' Wel:>t 1069.94 feet;
Thence South 000()5' West 600 feet;
Thence North 27°20'10" East 668.60 leet;
Thence South 32°0$'27" East 75.00 ((:et;
'I'henee North 47°51 '33" East 75.00 Jeet;
Thence North 32"US'27" West 75.00 i:eet;
Thence North 47°51 '33" West [75.00 teet to the True Point of Ikginning.

NOTES:

© FOUND 1/2" REBAR NCrl' 'IAGGED OR AS NOTED

.SET 1/2" REBAR WITH CAP MARKED 'RLS 14972'

('-' l JI) V f: ·"1'" A..· '.1·.3 L
./ .. '\ ......

C3 690,69 C?914.79 1T34'3r

CURV[ LENCJTH F2ADIUS DF:LI'A
C1 264.m 2914.79 :5"12'19"................................~ ....::..:..+-- ..·..:=·.::.·..:..·:·::.··:···f-=·::..:>··..:::::· ::-t.. ·..··....: ........··- ... ........ 1

Ci:? 2C?O.66 c?914.79 4 ?O'l:)"

IlORSEPATALITY R.V. PARK
PAUL & JANICIL SULLIVAN OWNWERS

PROPERTY OWNER

FOUND I" IRON PIPE
SF,E NOTE 'E'

~~~~'~FOUND 60d NAIL IN

ROADWAY
SEl~ NUfl1 'B' & 'e'

.---FOUND i" REBAR IN
FENCE LINE

' ....
~'5'1'·5°'2"'2· 2' "w_:J~ ~~)., ...

110.00'

SI':1\ NOTE '1"

S4r40'
S4r40'

N34"38

c: E' F~r 1F'1 C: A., 1II N:
TillS IS TO CER'rIFY TllAI rillS SUI~VEY AND MLJNUMENTArILJN
OF 'fHE ABOVE DESCRIBED PARCEL ~AS MADE BY ME,
AND IS BASED FRDM AN ACTUAL nElD SURVE:Y, THE
MLlNUMENTS SHLl~N AS FL]UNIJ 'WERE FDUND; THE
MDNUME:NTS SHlJ~N AS s[r ~[:F<E: SET. THIS PLAT MEETS

THJt;~~;;~~:S~;~~:~.

PARCEL 2
76,981 sQ,]"r.

1.771 ACRI':S

S89°S7'07"E
, '~"<-"-,,.,"",.• ~ ,-",-"~-,-,"-~,,,---",,---,~,-",-~,~-",-",,,",...,

589.45'

BEARINCJ

-·-1.... A ['.""3 I ["""0>-, """"

,,- ""'.._." --,,~

ADOT BRASS CAP IN CONCRF'fE

MARKEDS1'A92017I.4836FT.OUT RECORD OF SURVEY
1958

OF THE PAI~.CELS I)ESCRIBED AT DOCK,ET 20011 ].81536 A:ND
20041094,693 SITUATED IN THE NORTHEAST QUi\R'fER OF

SECTION 18, rrOWNSHIP 7 NORTH, RANGE 4 WEST ()F THE GILA
AND SALT J~IVER BASE AND MERII)IAN, MARICOI)A COUNTY,

ARIZONA

PARCEL 3
170,309 SQ.FT
3,911: ACRES

LINE:.

---.........."'PARCEL 3 IS DESCRIBED
AS EXCEPTION IN
92-44545, ALSO SEE
20041094693

N02°~)9'OO"E

2~38.19'~

SOUTH IJNE SOUrIlWEST 1/4, NORTUF,AST 1/4
__._.__. .~ "",""·_",>··_"_._"··_·_~·"". ·_",~"·"r_'·__·__"·"_"_"'·· .~ "_~,_,."_"._.,._.__~_". ~~_~~_~ _

1324,78'

GHAPHIC SCALE

NOTHING FOUND OR SJ<:T

589'37'07"[

SEE NOTE 'A'......,

462,222 SQ.l'·T
10.6 i J ACRES

'~ m.J --'l 't-..---,,-..-~r 60,0
..__ c:.::1 A:__._.....~ dL...__ . ....... ...... ...._.. ......

( IN FEET)
1 inch ~" 150 ft.

PAJtCEL 1

756.98
NORTH LINE OF SOUIIIWES'r 1/4, NORTHEAS'l' 1/4

WIRE
FENCJ~~-".___

(XJ
()l
o
o
o

z
o
o
(:5
CXJ
(JI
1'-.)

z
o

0)0
o d
o (N
o "
(?, 25

01:10 PM
MARlINf:ZH

FALLS IN RIVI':R

NOT SET ~

/
SET~" REBAR IN 01.1) liIINCII
CORNER SI':E NUll', 'D'
TIE TO NORTH 1/4 CORNER OF
SECTION 18
NOO"07'55"E, 1321.88'

NOTE '1" ADOT BRASS CAP SET IN CONCRI111~

MAI{KT;iJ STA 936+02,15 60FT. OlJf 1958

NOT ALl.EASMENTS SHOWN

NOTE 'G' I" IRON PIPE IN I'l(NCE C:ONER ACCEPTI:,D
'--~~----'"'-' ,--~_.

AS PROPERTY CORNER

NOTE '.E' CALLED AS ON 11111 NORTlIEASTERLY
inGlij"cii, WAY LINE OF U.S. 60 ON 490·19

NO'I'E'D' NOWrJIWEST CORNLIR OF 'flU': SOU'IIIWEs'r
QnA:I~'i'iiROF 'fIlE NOR.THL\AST QUARTER OF
S.EC'JION 18. SIn.' IN FENCl': CORNI;'R USINCilJEED Til':
TO A FOIJNI) I" IRON PIPE. ALL MONUMEN'fS '1'0 THE
SOUTIl IN THIS SF:C:TION ARE IN TIlE RIVER BC)'TTOM
AND ARE LOS'L

NOTE 'C' TIUS NAIL IS ALSORIIFI\Rb:NCED AS THE rt
(';(,)i~N'iXif()N A RbSUI :fS OF SURVEY BY CENTPJUJNE
OFFSE'f INC RECORDED AT BOOK 190, PAG1\ 19.
RIICORI)ED 01···1999

NO'lj,: 'A' AN UN I{J ',CORDED MAl' IJY CADIMUS CiOSS
i)i~jXI;Ai~~i,j) IN THE IAIE 19'IO'S MAKES REFERE,NCE
'1'0 'iIns NAIL, ANI) IS SHOWN ON NO RECORDED
MAP,

NO'fE 'B' THIS NAB, IS NOTED ON AN ALTA SURVEY
13YMI\Ai") RECORDED A'r BOOK 600 OF MAPS, PAGli
32 AS 'fUE IUSTORICAL SOUTHEAST CORNER OF
NOR'flJWEST QUARTIIR OF THE NOR'11IEAST
QIJARTER OF SI\CTION 18, RECORDED 08·2002

NOTES:

BOOK 714 PAGE 45
OFFICIAL RECORDS Of

MARICOPA COUNTY RECORDER
HELEN PURCELL

2004 -1375136
11/23/2004

.L.. . L ..
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Hassayampa Post-Flood Study Report .

• A.8 April 18th Field Trip Photos

•
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Looking at right bank from river bottom,

upstream of bridge

. ~- -

,.

- .
New bank protection on east bank, looking

downstream

•
East bank protection looking upstream East bank protection looking upstream, from

river bottom

Looking at the east bank protection from the
riveroed

.r
...

. '
..0 ~
<- ./'"

East bank protection looking downstream•



Hassayampa River upstream of bridge

-- - ' .....~

":~';,..~~;',,:-

East conveyance of Hassayampa River

•

•
Middle of river, upstream of bridge

:..._.-,.;.~~~:.;n." " '~'~~ ..I~
• • ~ .~ A

West conveyance of Hassayampa upstream
of bridge

•
Looking at property of east bank, upstream

of bridge
East portion of Hassayampa
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".

Looking upstream towards the west bank East section of Hassayampa

•

•

Looking at east bank protection from the
riverbed

Upstream end {)f the east bank protection

East bank protection by the side of the Jack
Burden Rd.

Looking downstream towards the west bank
from the Jack Burden Rd.



I-~

I

•

Bank protection on the side of Jack Burden
Rd

East bank of Hassayampa

•

•

Just upstream of bank protection on east side
of Hassayampa

East bank upstream of bank protection

East bank from the riverbed

Looking downstream from the riverbed
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Looking towards the west bank

Property of west bank upstream of bridge

The riverbed looking towards east bank

East bank of Hassayampa

• =-

Property of west bank upstream of bridge The riverbed looking towards east bank
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The riverbed, looking towards the east bank
to the mobile park

Jack Burden Rd. going towards the mobile
park

Electrical pole damaged along Jack Burden
Rd.

Damaged well on the west side of Jack
Burden Rd.

Between Jack Burden Rd & the
Hassayampa, just upstream of bridge

Looking upstream between Jack Burden Rd
and the river
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•

Looking towards the west bank, damaged
jeep in river bed

Looking upstream from the east bank
protection, just north of the bridge

Looking across the river just upstream of
bridge

Looking towards the west bank

Bank protection and fill on west bank

Damaged trees, accumulation of silt
upstream of bridge
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Debris from flood upstream of bridge

Debris from the flood just upstream of
bridge

Looking across river, bridge in view

Looking across river at the bridge

Washed away car, looking upstream on
bridge

Looking upstream on the bridge, Sols Wash
sediment area
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Raised riverbed (silt, debris), under bridge

FCDMC Gage, downstream side of bridge

-
A few miles upstream of bridge in river

A few miles upstream of bridge in river

• A few miles upstream of bridge in river Looking downstream
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Damaged road at Horspitality RV park.

Damaged road at Horspitality RV park that
used to lead to the horse pens

Where the horse pens used to be, behind
Horspitality RV park

Damaged road at Horspitality RV Park

Temporary berm built behind Horspitality
RV Park

Looking towards Horspitality RV park on
the temporary berm
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•

Temporary berm built behind Horspitality
RVPark

Horse pens at Horspitality RV park

Flood debris, area behind Horsepitality RV
Park

'.

Debris in watercourse just upstream of
Horspitality RV Park

Upstream of Horspitality RV Park in river

Debris in river just upstream of Horspitality
RV park
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•

Looking towards Horspitality RV Park from
nver

Looking downstream towards temporary
berm

Rip-rap protection along US 60 by ADOT

Rip-rap protection along US 60 by ADOT

Rip-rap protection along US 60 by ADOT

Rip-rap protection and ABC fill along US
60by ADOT
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•

Rip-rap protection temporary fence, and
ABC fill along US 60 by ADOT
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Hassayampa Post-Flood Study Report

.' A.9 US 93 Bridge Over Hassayampa River As-Built Drawings

A-9 W'WW"aztec.us
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Street
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Meeting Agenda

Meeting Date: May 17, 2005
Meeting Time: 2:00 pm

Location: FCDMC 2801 W. Durango Street Phoenix, Arizona
Subject: Hassayampa River Post - Flood Study in the Town of Wickenburg

Progress Meeting Number 1 AGENDA

•

I.

II.

III.

Introductions

Meeting Goals

• Schedule
• Present Progress Report
• Develop the Table of Contents for the Report
• Set the date and discuss timeline for the Stakeholder Meeting
• Draft Invoice

Data Collected

• FeD Mapping
• FCD Library Information
• Video - Post-Flood, during Flood?
• US 93 As-Builts .
• Recent Supplemental Information
• Historic Aerial Photographs and Mapping
• Hydraulic Models - West Consultants

•

IV. Follow Up/Action Items

• Approval for data collection· to West by FCD
• Request for Video Footage to Fox News by FCD
• Next Progress Meeting

V. Adjourn



AZTEC 4561 E. McDowell Road Meeting MinutesPhoenix. Arizona 85008
(602) 454..Q402

WWW.aztec.us (602) 454-0403 Fax

• Meeting Date: 05-17-05 Meeting Time: 2:00
Location: FCDMC
Subject: First Progress Meeting Project: Hassyampa River Post-Flood Report

Project No: 2002C030
Attendees: Debbie Shortall, FCDMC Aztec No. Al03152

Tony Bokich, AZTEC
Patrick Wolf, AZTEC

Prepared By: Patrick Wolf Date Published: 05-23-03

This meeting was held to discuss the progress of the Hassayampa River Post-Flood Study.
There were four major topics for discussion in this meeting: Schedule, Data Collection,
Draft Table of Contentsfor the Final Report, and planning the Stakeholder Meeting.
Greg Jones had a conflicting meeting and was not able to attend this meeting.

Project Schedule

•

•

This project is on a very condensed schedule. The Draft Report is due the week of May
30 and the Final Report is due the week of June 13th• Aztec will schedule a review
meeting with the Flood Control District (FCD) one week after the draft report and final
report submittals to expedite the progress.

Draft Table of Contents

Aztec prepared a draft table of contents (TOC) based on the Scope of Work. The draft
TOC was submitted to Debbie for FCD review. FCD will review and send comments to
Aztec by Friday May 27. If no comments are received by that date, then Aztec
assumes the Table of Contents is acceptable to the FCD.

Data Collection

Approximately 75% of the data collection has been accomplished. Some outstanding
materials still being pursued are the hydraulic models created for the US 93 bypass by
West Consultants and the historic photography and mapping information. Debbie said
she would collect the historic aerials from FCD and get them to Aztec as soon as
possible. West Consultants will release the data to Aztec once they receive permission
from ADOT. Aztec has requested the video from Fox 10 News, however they only gave
permission to use the video for personal use. FCD will pursue permission to use the
information for this study.



•

•

stakeholder Meeting

A stakeholder meeting will be held as part of this project. The date of this meeting,
discussion topics, and invitees will be determined by FCD by May 27.

Action Items

Draft Table of Contents review comments by May 27 - Flood Control
Historic Aerial Photographs - Flood Control
Stakeholder Meeting Date by May 27 - Flood Control
Contact Information for Fox 10 News - Aztec
Request for Video from Fox 10 News - Flood Control
Invoice - Aztec
Meeting Minutes - Aztec

Copies:
Greg Jones
Debbie Shortall
Tony Bokich
File

4561 E. McDowell Road· Phoenix, Arizona 85008·6021454-0402· FAX 602/454-0403
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MAY-13-2005 10:12AM FROM-DOUG BAnNARD

ICSAZ TV PHOEN.lC

May 13,2005

Ms. Victoria Wheeler
Aztec Engineering
4651 East McDowell Rd.
Phoenix, AZ 85005

tS02 26Z 5101 T-023 P.001/OOZ F-043

Via Fax

Re: Non-CommereiallEducational License with Fox Television Stations, Inc.

Dear Ms Wheeler.

This shall serve as the license agreement (''Licensej between Fox Television Stations.
me.. \,Fox" and Ms. VictOria Wheeler ("You, wherebyFox grants permission to You to
retain in your personal honuy one DVD copy ("Copy") ofFox's program "PROGRAM""
entitled "WickenbUrg Flooding" which originally aired on February 13-14, 2005 (the
~gram"), subject to the following terms and conditions:

• 1.· OwnershiR: All rights, title, and interests in the Copy, including the copyright
therein. shall at all times be and remain with Fox for all purposes and uses
whatsoever, throughout the universe in perpetuity.

2. Limited Use: You agree that the Copy shall be llSed solely as pan ofyonr library
and will not be duplicated, broadcast, cablecast or publicly disseminated in any
manner whatsoever. You shall not nor shall you pennit others to do any ofthe
following: .(a) exhibit the Copy in whole or in part publicly or co1funercially in any
media by any method whether now known OT hereinafter devised; and @) edit, alter,
or abridge the Program in any manner whatsoever. In other words the Copy may be
used for the limited purpose described in this paragraph 2 and without alterations of
any kind whatsoever.

3. Limited Lice~: Fox may revoke the limited license granted to You herein at any
time.

•
4. Security: Ifrequested by Fox or its representatives, You shall advise, to the best of

his knowledge, as to the whereabouts ofthe Copy. Upon termination of this
License for any reason, You agree to return the Copy, at Your sole expense, to Fox
at 511 West Adams St., Phoenix, AZ 85003, to the attention ofthe News Director.
You agree to proVide adequate security to prevent theft, pirating,and unauthorized
exhibition, editing, duplication or copying ofthe Program.

511 West Adorns Street, Phoenix, n. 85003 -1608 Telephone (602) 257-1234 Fox (602) 262-0177 AS\Jbsidiory of Fox Television, Inc:.



~Y-13-2005 IO:12AU FROU-OOUG BANNARD +602 262 5101 1-023 P.002/002 F-043

6. Entire Agreement: This contains the entire understanding between the parties
hereto relating to the subject matter hereof and supersedes all prior
communications, whether oral or written. No modificntion, amendment, or waiver
of this License or any ofthe terms or provisions hereof shall be binding uponFox
or You unless confirmed by awritten instr\l1I1ent signed by both You and Fox.

. 7. Governing Law: The laws'of the State of California shall govern this License and
all matters or issues material thereto.

• 5. No Assignment: You may not assign this License.

•

•

. The undersigned hereby warrants and represents to have the full right, power and authority

to enter into this License. .

Very truly yours,

FOX lELEV1SI0N STATIONS, INC.

By: -------

TITLE:_-------

. ACCEPTED AND AGREED TO:

By: __-------

DATE: __------
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Patrick A. Wolf

From:
Sent:
To:
Subject:

Patrick,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Monday, April 25, 2005 11 :44 AM
Patrick A. Wolf
RE: Hasayampa Field Trip

•

•

First, we are meeting at Starbucks at the North West Corner of Bell and
Grand at 9:00.

Second, NRCS will be with us to visit the Hourspatality RV Site.

Third, you may visit with Mr. Jons. I can not due to Legal Reasons.
Just collect data per the Scope of work.

Sincerely,

Greg

~----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Monday, April 25, 2005 11:21 AM ~

To: Greg Jones - FCDX
Subject: Hasayampa Field Trip

Greg-

Did you want to meet with Ray Johns during
Thursday's field trip? (His home was the one washed
away.) The manager of the Hospitality trailer park
said that he has a lot of pictures and information.
We are meeting at the McDonalds on Grand Ave,
just north of Bell Road at 9:00 AM, correct? Who
will be joining us? I need to reserve a vehicle large
enough for everyone.

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1
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Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Patrick,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Tuesday, April 26, 2005 11 :26 AM
Patrick A. Wolf
Mona Merkevicius • FCDX
RE: Hasayampa PCN

•

•

Until I have a signed work assignment I can not proceed. I know that I
gave this to Tim Yesterday. So the work assignment should be approved
in short order. At that time I will contact Mona and have her release
the copies.

Please note, you are not suppose to perform work under the work
assignment until you have a signed copy.

Sincerely,

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Tuesday, April 26, 2005 9:51 AM
To: Greg Jones - FCDX
Subject: Hasayampa PCN

Greg-

Can you send me the new PCN for this project?
We have a lot of information ready to be copied
at the Flood Control Library, but Mona needs to
charge the copies to a PCN.

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1
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Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Patrick,

Greg Jones - FCDX [glj @mail.maricopa.gov]
Tuesday, April 26, 2005 6:11 PM
Patrick A. Wolf
Mona Merkevicius - FCDX
RE: Hasayampa PCN

•

•

Good news I have the signed work assignment. It is at the front desk.
The PCN number is 346.01.20.

Sincerely,

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Tuesday, April 26, 2005 9:51 AM
To: Greg Jones - FCDX
Subject: Hasayampa PCN

Greg-

Can you send me the new PCN for this project?
We have a lot of information ready to be copied
at the Flood Control Library, but Mona needs to
charge the copies to a PCN.

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1
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Patrick A. Wolf

From:
Sent:
To:
Subject:

Victoria Wheeler
Friday, April 29, 2005 11 :56 AM
Patrick A. Wolf
RE: Hassayampa News Coverage

•

•

Called both stations already. Fox News (channel 10) actually has a department that handles all video requests. I left a
message for the lady in charge and expect to hear from her. NBC local news (channel 12) cannot help us. Their policy
does not allow them to give out any video. Talked to the operations manager.

Victoria

---Original Message----
From: Patrick A.Wolf
sent: Friday, April 29, 2005 10:52 AM
To: Victolia Wheeler
Subject: Hassayampa News Coverage

Victoria-

Can you also research getting the news reports from
Fox News and NBC news? The flood occurred on Feb. 12
and both these local news stations had helicopters video
taping the damages as they happened.
We would like the info on a CD.

Thanks, PW

1
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Patrick A. Wolf

From:
'lent:
fo:
Subject:

Eric Feldman - FCDX [emf@mail.maricopa.gov]
Thursday, May 12,20054:29 PM
Patrick A. Wolf
RE: Wickenburg Mapping & Aerials

Could you recheck the DTM tile #s? There is no 4651065. I think you mean
4651075.

Eric Feldman
GIS Analyst

-----Original Message-----
From: Patrick A. Wolf[mailto:PWolf@aztec.us]
Sent: Wednesday, May II, 2005 9:41 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDX; AZ03152 Hasayampa Flooding Study; Tony Bokich
Subject: Wickenburg Mapping & Aerials

Eric-

We are working on a on-call contract for the Flood Control
for the flooding that happened Feb. 16, 2005, in Wickenburg.
We need to collect the topography and aerial maps for this
area. There should be at least 2 different flight dates for the
topography, I am not sure how many flights for the aerials.
We need all the data to determine how the river changed
over the years. The contract number is FCD 2002C030
and the PCN number is 346.01.20.

• 'he topography panels are: 4501090, 4501075, 4651065, 4651060

The aerial panels are: 4501090, 4551090, 4501085, 4551085, 4501080,
4601080, 4551075, 4601075, 4601070, and 4651070

Thank you,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

•
1
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Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Eric,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Friday, May 13, 2005 9:51 AM
Patrick A. Wolf; Eric Feldman - FCDX
AZ03152 Hasayampa Flooding Study; Tony Bokich
RE: Wickenburg Mapping & Aerials

•

•

Please charge your time to 346.01.20.

Sincerely,

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Wednesday, May 11, 2005 9:41 AM

To: Eric Feldman - FCDX
Cc: Greg Jones - FCDXi AZ03152 Hasayampa Flooding Study; Tony Bokich
Subject: Wickenburg Mapping & Aerials

Eric-

We are working on a on-call contract for the Flood Control
for the flooding that happened Feb. 16, 2005, in Wickenburg.
We need to collect the topography and aerial maps for this
area. There should be at least 2 different flight dates for the
topography, I am not sure how many flights for the aerials~

We need all the data to determine how the river changed
over the years. The contract number is FCD 2002C030
and the PCN number is 346.01.20.

The topography panels are: 4501090, 4501075, 4651065, 4651060

The aerial panels are: 4501090, 4551090, 4501085, 4551085, 4501080,
4601080, 4551075, 4601075, 4601070, and 46,51070

Thank you,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1



•
Patrick A.-Wolf

From:
Sent:
To:
Cc:
Subject:

Eric Feldman - FCDX [emf@maiJ.maricopa.gov]
Friday, May 13, 2005 1:40 PM
Greg Jones - FCDX; Patrick A. Wolf
AZ03152 Hasayampa Flooding Study; Tony Bokich
RE: Wickenburg Mapping & Aerials

•

•

The data you requested is ready at the front desk of the Flood Control
District of Maricopa County.

Eric Feldman
GIS Analyst

-----Original Message----­
From: Greg Jones - FCDX
Sent: Friday, May 13, 2005 9:51 AM
To: 'Patrick A. Wolf'; Eric Feldman - FCDX
Cc: AZ03152 Hasayampa Flooding Study; Tony Bokich
Subject: RE: Wickenburg Mapping & Aerials

Eric,

Please charge your time to 346.01.20.

Sincerely,

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Wednesday, May 11, 2005 9:41 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDXj AZ03152 Hasayampa Flooding Study; Tony Bokich
Subject: Wickenburg Mapping & Aerials

Eric-

We are working on a on-call contract for the Flood Control
for the flooding that happened Feb. 16, 2005, in Wickenburg.
We need to collect the topography and aerial maps for this
area. There should be at least 2 different flight dates for the
topography, I am not sure how many flights for the aerials.
We need all the data to determine how the river changed
over the years. The contract number is FCD 2002C030
and the peN number is 346.01.20.

The topography panels are: 4501090, 4501075, 4651065, 4651060

The aerial panels are: 4501090, 4551090, 4501085, 4551085, 4501080,
4601080, 4551075, 4601075, 4601070, and 4651070

Thank you,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1



•
Patrick A. Wolf

From:
Sent:
To:
Subject:

Patrick,

Leo Kreymborg [Ieok@westconsultants.com]
Wednesday, May 18, 20052:15 PM
Patrick A. Wolf
Re: US 93 Bypass

•

•

I'm waiting for ADOT's OK to send you this information.

Regards,
Leo.

Patrick A. Wolf wrote:

>Leo­
>
>As discussed in our phone conversation yesterday, Aztec is working with Flood
>Control on documenting the recent flooding in Wickenburg, AZ. We understand
>that West Consultants created an existing and proposed condition hydraulic model
>for the US 93 bypass through Wickenburg. Would it be possible to obtain a copy
>ofthe digital hydraulic models along with any pertinent data (figures, text, etc .. )?
>
>Did West Consultants do any supplemental survey along the river? Did you create
>an updated topographic map or perform any geomorphic analysis? Do you
>have the as-built plans for the existing US 93 bridge?
>
>The Project Manager at Flood Control is Greg Jones. Do you need to get approval from
>the ADOT Project Manager for this data request? Is the ADOT PM Larry Doescher?
>
>Thank you,
>
>Patrick Wolf, P.E.
>Aztec Engineering
>(602) 458-9269
>(602) 458-9359 - fax
>
>
>
>
>

Leo Ramos Kreymborg, P.E.
WEST Cons~ltants, Inc.
960 West Elliot Road
Suite 201
Tempe, Arizona 85284
(480) 345-2155
(480) 345-2156 Fax
http://www.westconsultants.com
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•
Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Steve,

Greg Jones· FCDX [glj@mail.maricopa.gov}
Monday, May 23,20053:15 PM
Steve Waters· FCDX
Tony Bokich; AZ03152 Hasayampa Flooding Study; Patrick A. Wolf
RE: Wickenburg Flooding Feb.16

•

•

Can you send or direct him to any reports that you have done on this
subject.

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.usl
Sent: Monday, May 23, 2005 3:13 PM
To: Steve Waters - FCDX
Cc: Greg Jones - FCDXj Tony Bokichj AZ03152 Hasayampa Flooding Study
Subject: Wickenburg Flooding Feb.16

Steve-

Aztec is working with Flood Control on a Post-Flood
Study for Wickenburg for the flooding that happened on
Feb. 16, 2005. Greg Jones said that you had some good data
regarding this flooding. Could you please send me that
information?

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1



•
Patrick A.·Wolf

From:
Sent:
To:
Subject:

Eric Feldman - FCDX [emf@mail.maricopa.gov]
Tuesday, May 24, 2005 11 :11 AM
Patrick A. Wolf
RE: Wickenburg / Hassayampa Historic Topo & Aerial Info

•

•

There is no attachment for this email, please re-send.

Eric Feldman
GIS Analyst

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Tuesday, May 24, 2005 11:10 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDXi AZ03152 Hasayampa Flooding Study
Subject: Wickenburg / Hassayampa Historic Topo & Aerial Info

Eric-

Here is the border for the mapping info I need for
the Hassayampa Post-Flood Study. You already
sent Aztec the 2005 aerials and the 2001 Topo Files.
I need the older aerial and topographic mapping for
whatever years you have. I also need the latest
topo information, Greg Jones said there was topo
generated in late 2004?

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1



•
Patrick A. Wolf

From:
'ent:
(0:

Cc:
Subject:

Hi,

Steve Waters - FCDX [sdw@mail.maricopa.gov]
Tuesday, May 24,200511 :17 AM
Patrick A. Wolf
Greg Jones - FCDX
RE: Wickenburg Flooding Feb.16

•

The bulk of the Wickenburg information is included in this report
located on our web site:

http://156.42.96.39/alert/WY05/StormRpt_Feb2005.pdf

Let me know if you need more detailed information.

Stephen D. Waters
Flood Warning Branch Manager
Flood Control District of Maricopa County
602-506-4694
sdw@mail.maricopa.gov
www.fcd.maricopa.gov

-----Original Message~~---
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Monday, May 23, 2005 3:13 PM
To: Steve Waters - FCDX
Cc: Greg Jones - FCDXi Tony Bokichi AZ03152 Ha~ayarnpa Flooding Study
ubject: Wickenburg Flooding Feb.16

Steve-

Aztec is working with Flood Control on a Post-Flood
Study for Wickenburg for the flooding that happened on
Feb. 16, 2005. Greg Jones said that you had some good data
regarding this flooding. Could you please send me that
information?

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1



•
Patrick A. Wolf

From:
Sent:
To:
Subject:

Patrick,

Leo Kreymborg [Ieok@westconsultants.com]
Monday, May 23, 2005 5:32 PM
Patrick A. Wolf
Re: US 93 Bypass

•

•

I just got ADOTs OK today to forward this information. I'm teaching a
short course in Phoenix today through Wednesday, but I'll come in
Tuesday morning to the office and see if I can put together some files
for you.

Regards,
Leo.

Patrick A. Wolf wrote:

>Leo­
>
>As discussed in our phone conversation yesterday, Aztec is working with Flood
>Control on documenting the recent flooding in Wickenburg, AZ. We understand
>that West Consultants created an existing and proposed condition hydraulic model
>for the US 93 bypass through Wickenburg. Would it be possible to obtain a copy
>of the digital hydraulic models along with any pertinent data (figures, text, etc .. )?
>
>DidWest Consultants do any supplemental survey along the river? Did you create
>an updated topographic map or perform any geomorphic analysis? Do·you
>have the as-built plans for the existing US 93 bridge?
>
>The Project Manager at Flood Control is Greg Jones. Do you need to get approval from
>the ADOT Project Manager for this data request? Is the ADOT PM Larry Doescher?
>
>Thank you,
>
>Patrick Wolf, P.E.
>Aztec Engineering
>(602) 458-9269
>(602) 458-9359 - fax
>
>
>
>

> \

Leo Ramos Kreymborg, P.E.
WEST Consultants, Inc.
960 West Elliot Road
Suite 201
Tempe, Arizona 85284
(480) 345-2155
(480) 345-2156 Fax
http://www.westconsultants.com

1



•
Patrick A. Wolf

From:
Sent:
To:
Subject:

Victoria Wheeler
Tuesday, May 24, 2005 10:08 AM
Patrick A. Wolf
FW: Video request

•

-----Original Message-----
From: Christine Klander [mailto:CKlan334@FOXTV.COM]
Sent: Thursday, May 12, 2005 11:59 AM
To: Victoria Wheeler
Subject: RE: Video request

Victoria:

Can I please get all your contact info; phone, fax and address. The
tape is ready, I'll mail it soon. I need you to sign a letter saying
the tape with not be rebroadcast, etc. I'll get that to you soon too.

Thanks!

»> 'Victoria Wheeler" <VWheeler@aztec.us> 05/05/05 01:51PM »>
I understand. Thanks for all your help!

-----Original Message-----
From: Christine Klander [mailto:CKlan334@FOXTV.COM]
Sent: Thursday, May OS, 2005 1:47 PM
To: Victoria Wheeler
Subject: RE: Video request

OK, thanks! I just wanted to make sure, otherwise I would require a
subpoena.

I'll let you know when the dub is available.

Christine

Christine M. Klander
Business Manager ~ News
KSAZ-TV Fox 10
cklan334@foxtv.com
602.262.5157 phone
602.262.5101 fax

»> "Victoria Wheeler" <VWheeler@aztec.us> 05/05/05 01:38PM »>
Not at all Christine. For your and the station's peace of mind, here I
am sending you our letter to the Flood Control District of Maricopa
County. This contains contact names, telephones, and the project
number.
You will also find the Final Scope of Work that goes with it, which
clearly explains what we are trying to do.

Thanks, and if you have any other concerns, don't hesitate to let me
know. We'll be happy to answer them for you.

Victoria

-----Original Message-----

1



•
Patrick A. Wolf

From:
Sent:
To:
Cc:
SUbject:

Patrick,

Leo Kreymborg [Ieok@westconsultants.com)
Tuesday, May 24, 2005 7:32 AM
Patrick A. Wolf
Larry Doescher; Greg Jones
Re: US 93 Bypass

•

•

I've uploaded to ftp://ftpsite.westconsultants.com/Outgoing/Leo/Wickenburg/

Our draft report as well as our draft models for the existing and
proposed conditions Hassayampa River model for the reach near
Wickenburg. A figure in the report shows the location of the
cross-sections. I can also send you those sections in GIS format.

We have various topography / contour maps sources for the area. What
format do you want these in. They are in assorted ArcView shapefiles
right now, can you use that format. It will probably be Thursday before
I can get them to you.

We also have ArcView TINs of the existing and proposed conditions, these
may be easier for you to use if can read them.

Regards,
Leo.

Patrick A. Wolf wrote:

>Leo­
>
>As discussed in our phone conversation yesterday, Aztec is working with Flood
>Control on documenting the recent flooding in Wickenburg, AZ. We understand
>that West Consultants created an existing and proposed condition hydraulic model
>for the US 93 bypass through Wickenburg. Would it be possible to obtain a copy
>of the digital hydraulic models along with any pertinent data (figures, text, etc .. )?
>
>Did West Consultants do any supplemental survey along the river? Did you create
>an updated topographic map or perform any geomorphic analysis? Do you
>have the as-built plans for the existing US 93 bridge?
>
>The Project Manager at Flood Control is Greg Jones. Do you need to get approval from
>the ADOT Project Manager for this data request? Is the ADOT PM Larry Doescher?
>
>Thank you,
>
>Patrick Wolf, P.E.
>Aztec Engineering
>(602) 458-9269
>(602) 458-9359 - fax
>
>
>
>
>

Leo Ramos Kreymborg, P.E.
WEST Consultants, Inc.
960 West Elliot Road

1



•
Patrick A. Wolf

From:
Sent:
To:
Subject:

Eric Feldman - FCDX [emf@maiJ.maricopa.gov]
Wednesday, May 25, 20054:20 PM
Patrick A. Wolf
RE: Wickenburg I Hassayampa Historic Topo & Aerial Info

•

•

The data you requested is ready at the front desk of the Flood Control
District of Maricopa County. I have not heard from Greg Jones yet
regarding the 2004 topographic data. I provided all the data the GIS
Division has at this time.

Eric Feldman
GIS Analyst

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us)
Sent: Tuesday, May 24, 2005 11:13 AM
To: Eric Feldman - FCDX
Subject: RE: Wickenburg I Hassayampa Historic Topo & Aerial Info

Sorry, here it is.

Patrick

-----Original Message-----
From: Eric Feldman - FCDX [mailto:emf@mail.maricopa.gov]
Sent: Tuesday, May 24, 2005 11:11 AM
To: Patrick A. Wolf
Subject: RE: Wickenburg I Hassayampa Historic Topo & Aerial Info

There is no attachment for this email, please're-send.

Eric Feldman
GIS Analyst

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us)
Sent: Tuesday, May 24, 2005 11:10 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDXi AZ03152 Hasayampa Flooding Study
Subject: Wickenburg I Hassayampa Historic Topo & Aerial Info

Eric-

Here is the border for the mapping info I need for
the Hassayampa Post-Flood Study. You already
sent Aztec the 2005 aerials and the 2001 Topo Files.
I need the older aerial and topographic mapping for
whatever years you have. I also need the latest
topo information, Greg Jones said there was topo
generated in late 2004?

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

1



•
·Patrick A.Wolf

From:
Sent:
To:
Subject:

Victoria Wheeler
Thursday, May 26, 2005 10:54 AM
Patrick A. Wolf
RE: ADOT Contact Prints·

•

•

11/26/1963
4/13/1977
4/23/1990
10/06/1995
and 2001 (last one taken)

The person's name is Stuart Chase (he goes by Chase)
Phone 602-712-8578 He is very hard to catch. I talked to him a while ago. He might be there.
Enlargements he estimates can be done to about 4and 1/2 times to still not lose anything along the edges.

Victoria

---Original Message---
From: Patrick A. Wolf
sent: Thursday, May 26, 2005 10:45 AM
To: Victoria Wheeler
Subject: ADOT COntact Prints

Victoria-

Can you give me the contact information for
the person over at ADOT? What years are
these contact prints from?

Thanks,

Patrick WoU: P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 -fax

1



•
Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Larry,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Friday, May 27,20059:24 AM
Idoescher@dot.state.az.us
Patrick A. Wolf
RE: ADOT Contact Prints

•

•

Can I ask you a favor? I am documenting the flooding that occurred on
February 12, 2005. Can you get me a copy of the ADOT photos below. You
may find them useful for the Bypass Project as well.

Greg
-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us)
Sent: Thursday, May 26, 2005 10:56 AM
To: Greg Jones - FCDX
Cc: AZ03152 Hasayampa Flooding Study
Subject: FW: ADOT Contact Prints

Greg-

Here is the contact information and flight dates
for the contact prints from ADOT.

Thanks,

Patrick
> -----Original Message-----
> From: Victoria Wheeler
> Sent: Thursday, May 26, 2005 10:54 AM
> To: Patrick A. Wolf
> Subject: RE: ADOT Contact Prints
>
> 11/26/1963
> 4/13/1977
> 4/23/1990
> 10/06/1995
> and 2001 (last one taken)
>
> The person's name is Stuart Chase (he goes by Chase)
> Phone 602-712-8578 He is very hard to catch. I talked to him a while
ago. He might be there.
> Enlargements he estimates can be done to about 4and 1/2 times to still
not lose anything along the edges.
>
> Victoria
>
> -----Original Message-----
> From: Patrick A. Wolf
> Sent: Thursday, May 26, 2005 10:45 AM
> To: Victoria Wheeler
> Subject: ADOT Contact Prints
>
> Victoria-
>
> Can you give me the contact information for
> the person over at ADOT? What years are
> these contact prints from?
>
> Thanks,
>

1
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.-

•

> Patrick Wolf, P.E.
> Aztec Engineering
> (602) 458-9269
> (602) 458-9359 - fax
>

2



•
Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Paul,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Friday, May 27, 2005 9:24 AM
Paul Rivers
Patrick A. Wolf; Eric Feldman - FCDX
FW: Wickenburg I Hassayampa Historic Topo & Aerial Info

Can I ask you to split out some more topo for me?

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Tuesday, May 24, 2005 11:10 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDXi AZ03152 Hasayampa Flooding Study
Subject: Wickenburg / Hassayampa Historic Topo & Aerial Info

Eric-

Here is the border for the mapping info I need for
the Hassayampa Post-Flood Study. You already
sent Aztec the 2005 aerials and the 2001 Topo Files.
I need the older aerial and topographic mapping for
whatever years you have. I also need the latest
topo information, Greg Jones said there was topo
generated in late 2004?

• Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

•
1



•
Patrick A. Wolf

From:
Sent:
To:
Cc:
Subject:

Patrick,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Friday, May 27, 2005.9:43 AM
Patrick A. Wolf
Paul Rivers
FW: Wickenburg / Hassayampa Historic Topo & Aerial Info

Please send Paul a boundary.

Greg

-----Original Message-----
From: Paul Rivers [mailto:privers@landata.com]
Sent: Friday, May 27, 2005 9:40 AM
To: Greg Jones - FCDX
Subject: RE: Wickenburg / Hassayampa Historic Topo & Aerial Info

Greg

Depends, send me a boundary of the area in question and I'll see what we
can do for you.

Paul Hamilton-Rivers

Vice President of Photogrammetry

Stewart Geo Technologies

• (Formerly Landata Airborne Systems, Inc.)

17361 Armstrong Avenue

Irvine, CA 92614-5721

Office: (949) 784-4100

Fax: (949) 784-4101

<mailto:privers@stewart.com>

-----Original Message-----
From: Greg Jones - FCDX [mailto:glj@mail.maricopa.gov]
Sent: Friday, May 27, 2005 9:24 AM
To: Paul Rivers
Cc: Patrick A~ Wolf; Eric Feldman - FCDX
Subject: FW: Wickenburg / Hassayampa Historic Topo & Aerial Info

Paul,

•
Can I ask you to split out some more topo for me?

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Tuesday, May 24, 2005 11:10 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDX; AZ03152 Hasayampa Flooding Study

1



•

•

Subject: Wickenburg / Hassayampa Historic Tapa & Aerial Info

Eric-

Here is the border for the mapping info I need for
the Hassayampa Post-Flood Study. You already
sent Aztec the 2005 aerials and the 2001 Tapa Files.
I need the older aerial and topographic mapping for
whatever years you have. I also need the latest
tope information, Greg Jones said there was tapa
generated in late 2004?

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

2



•

•

rage 1 or 1

Patrick A. Wolf

From: Greg Jones - FCDX [glj@mail.maricopa.gov]

Sent: Friday, May 27,200512:29 PM

To: Debbi Shortal - FCDX

Cc: Patrick A. Wolf

Subject: RE:

Debbi,

As to the Stakeholder meeting, there is no need to hold it. We can just send a draft report to the affected
agencies.

Sincerely,

Greg

From: Debbi Shortal - FCDX
sent: Wednesday, May 18, 2005 2:49 PM
To: Greg Jones - FCDX
Subject:

Hi Greg,

I looked for you yesterday and 1can see you are quite booked, so just a few comments. As for Aztec, I scribbled
on my hard copies of the agenda and toc and did not get copies for you, I am dropping off copies of what I have (I
left the CD of the helicopter photos on you desk yesterday). You should receive the meeting minutes and draft
invoice. Invoices are schedule to be through May 12, May 31, and June 30. Draft report will be ready by
stakeholders meeting. I went and got a copy of the scope, so I don't ask too many unneccessary questions on
the TOC.

The actions requested are:

• Comments on TOC within 1 week
• Contact West Consultants to release info
• Request permission to use FOX 10 video
• Get contact for Horspitality manager to Aztec
• Stakeholders meeting - tentative for June 1(wed) or 2 (thu).

place

who

Info to be presented, sensitive issues?

Also historical aerial photos, which I will go to the warehouse for tomorrow.

• Yes, IGA for 1-10 basins -I unburied it today and it will be out of here soon!

Thanks, Debbi

()/1 l)/200S
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•

•

page 1 ot'l,

Patrick A. Wolf

From: Greg Jones - FCDX [glj@mail.maricopa.gov]

Sent: Friday, May 27, 200512:34 PM

To: Debbi Shortal - FCDX

Cc: Patrick A. Wolf

Subject: RE:

Debbi,

Here are my comments on the Table of Contents:

II. Recommendations of Future Study. Only include if there are any by the Consultant based on issues found.

IV. Data Collection. Delete. The hole report is a data collection effort.

IX. Conclusions. There should not be any or canbe combined with Recommendations.

Sincerely,

Greg

From: Debbi Shortal - FCDX
Sent: Wednesday, May 18, 2005 2:49 PM
To: Greg Jones - FCDX
Subject:

Hi Greg,

I looked for you yesterday and I can see you are quite booked, so just a few comments. As for Aztec, I scribbled
on my hard copies of the agenda and toe and did not get copies for you, I am dropping off copies of what I have (I
left the CD of the helicopter photos on you desk yesterday). You should receive the meeting minutes and draft
invoice. Invoices are schedule to be through May 12, May 31, and June 30. Draft report will be ready by
stakeholders meeting. I went and got a copy of the scope, so I don't ask too many unneccessary questions on
the TOC.

The actions requested are:

• Comments on TOC within 1 week
• Contact West Consultants to release info
• Request permission to use FOX 10 video
• .Get contact for Horspitality manager to Aztec
• Stakeholders meeting - tentative for June 1(wed) or 2 (thu).

place

who

Info to be presented, sensitive issues?

llIl ",I?OO",



•

•

•

Also historical aerial photos, which I will go to the warehouse for tomorrow.

Yes, IGA for 1-10 basins -I unburied it today and it will be out of here soon!

Thanks, Debbi

()/1 ')/?OO')

t'age L. or L.



•
Patrick A. Wolf

From:
Sent:
To:
Subject:

Hello Patrick,

Debbi Shortal - FCDX [dls@mail.maricopa.gov]
Friday, May 27,20053:37 PM
Patrick A. Wolf
Hassayampa PFS

•

•

The aerial photo has been scanned and is ready for your pick-up, it
should be 1957, I will verify. I tried to email it but the file is too
big. Victoria Wheeler has requested more photos, I will try to locate
them next Wednesday. As for the stakeholders meeting, Greg says we
won't need to have one, we will send draft reports to all involved and
take comments. Here are his comments on the TOC:

II. Recommendations of Future Study. Only include if there are any by
the Consultant based on issues found.

IV. Data Collection. Delete. The whole report is a data collection
effort.

IX. Conclusions. There should not be any or can be combined with
Recommendations.

I assume the exhibits that are mentioned in the scope are also a part of
this, or have they changed?

Thank You,

Debbi Shortal
Planner Intern
Planning & Project Management Divi"E,ion' .
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, AZ 85009
602-506-1034
dls@mail.rnaricopa.gov
www.fcd.rnaricopa.gov

1



•
Patrick A.Wolt

From:
Sent:
To:
Subject:

Victoria Wheeler
Tuesday, May 31, 2005 3:37 PM
Tony Bokich; Patrick A. Wolf
FW: Hassayampa River Photos

•

•

This is from the person at the bridge management dpt at ADOT. We'll see what we get.

Victoria

-----Original Message-----
From: Clifton Guest [mailto:CGuest@azdot.gov]
Sent: Tuesday, May 31, 2005 2:19 PM
To: Victoria Wheeler
Subject: Hassayampa River Photos

The requested photos were sent via mail today.

Thanks,.

Clifton Guest
ADOT Bridge Management

1



•
Patrick A.Wolf

From:
Sent:
To:
Cc:
SUbject:

Patrick,

Leo Kreymborg [Ieok@westconsultants.com]
Monday, June 06, 2005 5:16 PM
Patrick A. Wolf
Greg Jones
Re: US 93 Bypass

•

•

I've upload the topography and cross-sections to our ftp site. The topo
is in dgn format as breaklines + masspoints, and also in shapefile
format as 1 foot contours + masspoints.

ftp:/fftpsite.westconsultants.comfOutgoingfLeofPatrickWolff

I would recommend using the contours + masspoints overall, because the
breaklines, for example, show the top of the bridge decks for the
Hassayampa River bridges. The contours show the channel bottom.

Also on the ftp site is a spreadsheet which calculates the elevation of
the bed, based on the ADOT surveys. The spreadsheet assumes that the
low chord is a straight line between the between the each end of the
bridge and the center, when in fact it is an arc. This introduces a
small amount of error, but for what I was using it for I didn't think it
mattered. The low chords were surveyed in 2004.

Note that the coordinates are ground coordinates, not state plane. A
simply scaling of the x and y coordinates, both by the same factor,
turns it into state plane, see the readme. txt file.

Don't hesitate to call if you have any questions or if there is anything
else I can provide.

Regards,
Leo.

Patrick A. Wolf wrote:

>Leo­
>
>As discussed in our phone conversation yesterday, Aztec is working with Flood
>Control on documenting the recent flooding in Wickenburg, AZ. We understand
>that West Consultants created an existing and proposed condition hydraulic model
>for the US 93 bypass through Wickenburg. Would it be possible to obtain a copy
>of the digital hydraulic models along with any pertinent data (figures, text, etc .. )?
>
>Did West Consultants do any supplemental survey along the river? Did you create
>an updated topographic map or perform any geomorphic analysis? Do you
>have the as-built plans for the existing US 93 bridge?
>
>The Project Manager at Flood Control is Greg Jones. Do you need to get approval from
>the ADOT Project Manager for this data request? Is the ADOT PM Larry Doescher?
>
>Thank you,
>
>Patrick Wolf, P.E.
>Aztec Engineering
>(602) 458-9269
>(602) 458-9359 - fax
>
>

1
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>
>
>

Leo Ramos Kreymborg, P.E.
WEST Consultants, Inc.
960 West Elliot Road
Suite 201
Tempe, Arizona 85284
(480) 345-2155
(480) 345-2156 Fax
http://www.westconsultants.com
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Patrick A. Wolf

From:

•
Sent:
To:
Subject:

Victoria Wheeler
Tuesday, June 07, 200512:49 PM
Patrick A. Wolf
FW: Me Flood Control District

•

•

-----Original Message-----
From: Victoria Wheeler
Sent: Tuesday, June 07,200512:41 PM
To: Tony Bokich
Subject: RE: MC Flood Control District

Yes Tony. I did get in touch with her already. She is out of town, on her cell; probably didn't get all my info, but she will call
me tomorrow to verify the case numbers and contact persons with phone numbers. I also talked to Ray Johns (the elder
man who lost his house). He will do anything to help me, only that we are a little short of time now. His attorney has all his
good pictures right now. He is about 19 miles from Wickenburg. Ray asked me to check with him in a couple of days,
since he will need to coordinate with him to go get them. Then he'll call me and says I can go meet him and then he and I
can go get duplicates on the spot. He says I can call him anytime. I'll follow up to remind him. He's got pictures of the berm
that other man built, and pictures of how the water was turning as it hit it.

-----Original Message-----
From: Tony Bokich
Sent: Tuesday, June 07,200512:30 PM
To: Kristin Michael; Jon Faltis
Cc: Donna Wiggall; Marina Korp; Victoria Wheeler
Subject: RE: MC Flood Control District

It was most likely Victoria. She is trying to get in ·touch with Ms. Sullivan.

-----Original Message-----
From: Kristin Michael
Sent: Tuesday, June 07, 2005 11:51 AM
To: Jon Faltis
Cc: Donna Wiggall; Tony Bokich; Marina Korp
Subject: RE: MC Flood Control District

It wasn't me - Kristin

-----Original Message-----
From: Jon Faltis
Sent: Tuesday, June 07, 2005 11:49 AM
To: Donna Wiggall
Cc: Kristin Michael; Marina Korp
Subject: RE: MC Flood Control District

It might be Kristin. The only project I know of for Flood Control is the Tony Bokich project - Hassayampa.
Kristin, Tony, and I have been working on some things with that project.

Jon Faltis
Contract Administrator
AZTEC Engineering
4561 E. McDowell Rd.
Phoenix, p.;z 85008-4505
602-458-7475 Direct
602-458-7477 Fax
jfaltis@aztec.us

-----Original Message-----
From: Donna Wiggall
Sent: Tuesday, June 07,200511:00 AM
To: ALL-PHOENIX
Subject: MC Flood Control District

1
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I just received a phone call from Janice Sullivan at Horspitality who said she received a somewhat
urgent call from a female that did not leave her name or a return phone number. It is related to MC Flood
Control District. She said that she will be out of town for several days and to contact her (928) 232-9007

Donna A. Wiggall
Director of Administration
AZTEC Engineering
4561 E. McDowell Road
Phoenix, AZ 85008
P: (602) 458-7485
F:(602) 458-7477
dwiggall@aztec.us

2
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Patrick A. Wolf

From:
Sent:
To:
SUbject:

Patrick,

Greg Jones - FCDX [glj@mail.maricopa.gov]
Monday, June 13, 2005 1:10PM
Patrick A. Wolf
RE: Wickenburg / Hassayampa Historic Topo & Aerial Info

•

•

I have the Fox coverage down at the Desk for your pickup. I am still
working on ADOT.

Greg

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Friday, May 27, 2005 10:23 AM
To: Greg Jones - FCDX
Cc: Paul Rivers
Subject: RE: Wickenburg / Hassayampa Historic Topo& Aerial Info

Paul-

Here is the boundary file.

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

-----Original Message-----
From: Greg Jones - FCDX [mailto:glj@mail.maricopa.govJ
Sent: Friday, May 27, 2005 9:43 AM
To: Patrick A. Wolf
Cc: Paul Rivers
Subject: FW: Wickenburg I Hassayampa Historic Topo & Aerial Info

Patrick,

Please send Paul a boundary.

Greg

-----Original Message-----
From: Paul Rivers [mailto:privers@landata.com]
Sent: Friday, May 27, 2005 9:40 AM
To: Greg Jones - FCDX
Subject: RE: Wickenburg I Hassayampa Historic Topo & Aerial Info

Greg

Depends, send me a boundary of the area in question and I'll see what we
can do for you.

Paul Hamilton-Rivers

Vice President of Photogrammetry

StewartGeo Technologies

1



(Formerly Landata Airborne Systems, Inc.)

17361 Armstrong Avenue

~ Irvine, CA 92614-5721

Office: (949) 784-4100

Fax: (949) 784-4101

<mailto:privers@stewart.com>

~----Original Message-----
From: Greg Jones - FCDX [mailto:g1j@mail.maricopa.gov]
Sent: Friday, May 27, 2005 9:24 AM
To: Paul Rivers
Cc: Patrick A. Wolf; Eric Feldman - FCDX
Subject: FW: Wickenburg / Hassayampa Historic Topo & Aerial Info

Paul,

Can I ask you to split out some more tapa for me?

Greg

~

~

-----Original Message-----
From: Patrick A. Wolf [mailto:PWolf@aztec.us]
Sent: Tuesday, May 24, 2005 11:10 AM
To: Eric Feldman - FCDX
Cc: Greg Jones - FCDX; AZ03152 Hasayampa Flooding Study
Subject: Wickenburg / Hassayampa Historic Topo & Aerial Info

Eric-

Here is the border for the mapping info I need for
the Hassayampa Post-Flood Study. You already
sent Aztec the 2005 aerials and the 2001 Topo Files.
I need the older aerial and topographic mapping for
whatever years you have. I also need the latest
topo information, Greg Jones said there was topo
generated in late 2004?

Thanks,

Patrick Wolf, P.E.
Aztec Engineering
(602) 458-9269
(602) 458-9359 - fax

2
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Patrick A. Wolf

• From: Human Resource [HRD@cLwickenburg.az.us]

Sent: Tuesday, June 14,200512:16 PM

To: Patrick A. Wolf

Subject: Letter to ADEM

Attached please find our appeal letter to ADEM to FEMA. If you have any questions, please let me know.

Thanks,
Amy Brown
Town of Wickenburg
Administrative Assistant/Human Resources Analyst
(928) 684-5451 Ext. 522

•

•
6/15/2005
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Hassayampa Post-Flood Study Report

.' A.12 Newspaper Articles (February 2005 Flood)
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Mayor Ron Badowski officially declared Wickenburg a state of emergency .ll!m!IIlrlf1l1D
Saturday after four structures and a portion of Jack Burden Road were swept . "
into the swift-moving Hassayampa River.

Onlookers watched in disbelief as Ray Johns' home of 24 years sank and
rapidly disappeared underneath the Hassayampa bridge after almost three
inches of rain hit the local area all day Friday and early Saturday morning.

•
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, .
Johns' home about to slip under Hassayampa Bridge

By Janet De/Tufa, Staff Writer

There were no injuries
reported, but a guest house, a
trailer, a shed, and an
inoperable car were also pulled
into the river by rushing waters.
The town lost water lines and a
pressure tank, and two more
homes are in danger of being
lost.

Hassayampa swallows homes, structures

"By filing the proper emergency
documents, we will qualify for
some county, state and federal
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aid," Badowski said. "We have
some major infrastructure
dollars to replace."

Erosion along Jack Burden Road
has been building for many
years, and last month Ray
Johns approached the
Wickenburg Town Council with
photographs of the
deterioration of the road just
north of his home.

Johns seemed to know that it
was only a matter of time
before disaster came his way, and now he and several other individuals are
in the process of rebuilding their lives.

Johns, who lived alone with his dog, will move into a 32-foot travel trailer
that was donated to him. He lost both his main house and his back house,
but was in good spirits a few days after the incident.

"You have to take it as it comes," he said. "I'm OK, and I'm going to be just
fine."

Johns said he was watching television Saturday when he realized that he
needed to get out of the house. He was only able to grab a few belongings
and his dog before the house dropped into the river.

Greg and Debbie Welna lost what they referred to as their back house,
where Greg slept last Friday night while it rained. By mid-morning, he said
he felt as though the water level had crested, and he left to do an errand in
the Valley. When he arrived back home, the back house was gone, and his
wife Debbie was in a state of shock.

•

The Welnas didn't know at the time if it was feasible to keep their main
house, but town officials recently said no 5 their white house hanging on the
edge of the river is a complete loss.

Bill and Mare Nubson were able to save their trailer but lost all their
belongings that were in an adjacent shed. They were able to save their two
dogs, two of their cats, and five birds. They was back in the area the
following day looking for one gray cat.

James and Lorrene Messerly reside in the Desert Cypress Trailer Park, and
their mobile home is going to be moved from its current location. The back
corner of its adjacent shed is hanging over the running river, but officials
believe the home can be saved.

Officials say the mobile home next to the Messerly's that was stuck by a
power pole will most likely be determined a total loss. It is also going to be
moved this week.

More than four years ago, Johns had performed some bank reinforcement
below his house. But that reinforcement could not withstand what county
officials referred to as a 10- to 20-year flood event.

"I'd say that most rivers like the Hassayampa, if it rained a 100-year event,
would see a lot of the area erode because it would be covered with water,"
said Timothy Phillips of the Flood Control District of Maricopa County. "This is
probably just a general statement, but because the river hasn't run real
heavy for many years, it has cut a low-flow channel for the normal runoff.

http://www.wickenburgsun.comlarticlesI2005/02/16/news/newsOl.txt 4/1 Q/?()(),\
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When you get a significant event, it's starts to erode back into that area,
which is part of the lOO-year flood plain."

The area that flooded last week has structures that were built before strict
building regulations were put in place. Johns' property is now considered
river bottom, and he will not be allowed to rebuild there.

Town officials said erosion from underneath ground level caused the
foundation to weaken. The town is now looking into erosion control and will
work closely with county flood control.

Town Manager Shane Dille said the embankment along Jack Burden Road
needs to be firmed up, and the town wants to get to that task as quickly as
possible.

Water has been running in the Hassayampa River for more than a month,
and the town and county cannot start working on the banks until the river
has dried.

•

•

Dille said the town was looking at possibly placing a berm near the east bank
to clear the water faster. However, Dille knows that building a berm is not
an easy process and one that could bring harm to the other side of the river.

County officials will be working with local officials on infrastructure issues,
and the construction division of the United States Army Corps of Engineers
will not be called in unless requested by Governor Janet Napolitano on behalf
of the Division of Emergency Services.

Spokesperson Joe Dixon said that the Corps of Engineers could help in
several ways, including providing technical assistance.

More rain is expected this week, and town crews will be on hand in case of
emergency. Mayor Badowski praised emergency workers for their
coordinated effort last week.

"They (town employees) deserve a lot of credit," Badowski said. "They were
out overnight on Saturday, and they put in place an emergency road.
Everyone has done a great job."

The Wickenburg Volunteer Fire Department stood vigil at the site for about
48 hours straight, ensuring the safety of the community.

Photo taglines for jump:

Inoperable car along pulled into the raging river

Mayor Badowski interviewed by Phoenix TV

Photos by Janet DelTufo

Print this story

Email this story
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Officials ask for consideration of trailer park residents

By Janet De/Tufo, Staff Writer

Aerial photograph shows loss ~f Jack Burden Road, threatened
homes

While town officials explore alternate access routes to Jack Burden Road
following recent flood damage, they are asking those who are using Desert
Cypress Trailer Ranch as a temporary detour to be considerate of the park's
residents.

"We are asking the community to respect this quiet residential area," said
Wickenburg Town Manager Shane Dille. "We need the people who work at
Remuda Ranch and property owners who need to use this detour to drive
slowly and be cautious."

Dille also asked residents not to
come to the trailer park without
a legitimate reason. He said the
park was not the place to
satisfy one's curiosity.

•
••
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"For those who just want to see
what's going on, this is not your
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destination," the town manager
warned.

Dille said the town is looking for
an alternate route for accessing
Jack Burden Road. The town
realizes it cannot continue to
direct traffic through the trailer
park for any extended length of
time.

Officials are also concerned with
a portion of Jack Burden Road
that has been showing signs of
erosion and instability. It is
located just north of the portion of Jack Burden Road that was lost in the
flood.

"Our primary concern is to protect Jack Burden Road and to provide public
access and emergency response," Dille said. "But our immediate concern is
getting water to all the residents."

.t'age L or L

•

•

A number of homes in the flooded area had been without water, but officials
said that by today (Wednesday, Feb. 16) water should be restored to all
homes. However, those customers who were without water that is just
restored will be under a mandatory boil order.

Town officials say the water is safe for showering, washing dishes and for
doing laundry. Drinking water will need to be boiled until it has been tested
as safe.

CostCo donated 10,000 gallons of water through Arizona Public Service, and
it was delivered by the town's public works department.

As for other utilities, electricity from APS has been fully restored. Telephone
service should be fully restored, and Southwest Gas is hoping to have
service fully restored by today.

All of the utilities are being restored on a temporary basis. Once the river is
dry, permanent repairs can be made.

print this story

Email this story

Copyright © 2005 Wickenburg Sun. All right

L~__ I'- ••• . __ .:_1 1 .. . . __ I_ ...... ~_l __ I,...nn~/n...... /'1/1



Heavy ram POSSIble, !laSh !looa watch Issuea Yage 1 or L

• ~~ 12 Stands for local News
"HEWS'

- -. 'F'
~

NEWS 12: NEWS TODAV WEATHER SPORTS ABOUT 12 COMMUNITY WHAT'S ON 12 :> azeentral.con

Heavy rain possible, flash flood
watch issued

Rain, heavy at times, is expected over the region from Friday afternoon
into Saturday, the National Weather Service reported. Snow, heavy at
times, is expected to start Friday night at elevations above 7,000 feet,
with 3 to 6 inches on the ground by Saturday morning.

The heaviest rainfall is expected to ·be in a swath from the Grand Canyon
to Payson, including Flagstaff, Prescott and Sedona. One to 2 inches of
rain is likely in those cities, and locally higher amounts possible, pushing
streams near or above flood stage, forecasters said.
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Feb. 18, 2005 04:42 PM

~ Watch Bill's forecast

A flash flood watch was issued for the
Valley Friday afternoon and will continue
through Saturday afternoon as a Pacific
storm brings widespread showers, a
chance of thunderstorms and possibly
heavy rain, forecasters said.

The flash flood watch also extends to
northwest and northeast Maricopa County
and most of the northern part of the state.
A flash flood watch means that flooding is
possible but not certain,

Weather links
• One woman reminded of
true price of recklessness
• Stupid motorists, beware of
washes
• 10 signs that you're, once
again, stuck in flooded wash
• Check the forecast
• Radar loop
• Satellite loop
~ Here comes the rain
• Send us your weather
photos
• Special report: Arizona's
long, dry streak

News Headlines
• Valley man charged
with making deadly
toxin
• West Nile 'hot zone'
cools
• Ten valley couples
take part in wedding
extravaganza
• Understanding
wildfires
• Airport checkpoints
still too slow
• Prop. 200's effect
minimal
• Summer jobs for teen
• Smelly Dog opens up
in Phoenix
• Feds claim sting on
Iran-Mexico-Arizona
smuggling scheme
• Tylenol's maker issue
recall over possibly
confusing packaging
• Tuna Tartar
• Bus driver probed aft!
man fatally hit
• Baby left at fire statioI

• Hot market is bailing
out cash-starved
homeowners
• Teenager talks about
surviving bizarre
accident

•

The Valley may get more than an inch of rain from the storm, which
would be enough to cause flooding on ground still wet from last week's
storm, the weather service said.

Isolated thunderstorms could produce brief but locally heavy rain, which
could quickly fill normally dry washes and small streams, so forecasters
urged motorists to keep up with weather reports and stay out of washes
with running water or barricades.

Overnight precipitation in the Valley was .23 inch. That brings the Valley
to 3.28 inches of rainfall so far this year compared to 1.27 inches in a
normal year.

Friday night's forecast calls for an 80 percent chance of showers, with
heavy rain possible. The low will be 54

Showers are likely on Saturday, with a chance of thunderstorms, and
heavy rain is possible, forecasters said. The chance of rain is 80 percent
during the day but declines to 40 percent at night. The high will be 63
and the low 51.

It doesn't end there. The storm, which earlier had been expected to clear
out Tuesday, now is expected to linger through Thursday.

On Sunday, there's 40 percent chance of showers during the day,
slipping to 20 percent at night. The high will be 63 and the low 49.
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For the Presidents Day holiday on Monday, look for mostly cloudy skies
and a 20 percent chance of showers during the day but a 60 percent
chance of showers at night. The high will be 64 and the low 50.

On Tuesday, there's a 60 percent chance of rain, and Wednesday and
Thursday have a 20 percent chance of rain. Highs will be in the 60s and
lows could dip to the upper 30s. .

Page l ot l
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Hassayampa Post-Flood Study Report

A.13 Historic Flood Photos

A - 13



•

tl
.'~~
..,

g
~

,'-s..~~SII
.iflI"

•
~~

~
7-
.,(l-tS".

1t,,',J'= >0j.0
1

'
)
'

P~J!)

•
~~J!0V



••

.~



•

•

•

7/15/64

Powder House Wash
Buried car at
Philbeck Residence •

Powder House Wash
flooded car in
motel yard, East
Wickenburg .
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Wickenburg Sun, 9/10/70

Taken at 4:00 Saturday afternoon (Sept 5). The river started
to recede shortly afterward .
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Wickenburg Sun, 9/10/70

The devastating Hassayampa has all the appearance of a quiet, peaceful
lake in this photograph of Max Kirkpatick's horse operation between
Chestnut St. and Remuda Ranch .
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Wickenburg Sun, 9/10/70

Rescue operation on Chestnut St. Eight-year-old Marie Hopkins is
carried by Earl Herber who clings to cable stretched just above
the rushing waters. Dave Underdown (left corner) is holding to the
cable. Other volunteer helper, center, is not identified. Marie
is the daughter of Mrs. Pat White, waitress at the Bar 7 Restaurant.
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Wickenburg Sun, 9/10/70

Another view of Chestnut Street at the height of Saturday's (Sept 5) flood

Wickenburg Sun, 9/10/70

Home of P. L. Kinnick, disabled World War II veteran, once stood on this
spot along the Phoenix Hwy near Monarch Wash. Now it is gone, washed
away and shattered into kindling wood against the thi.cket on the far left
Remains of camper in center background.
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Wickenburg Sun 9/10/70

Cut Rock Ranch corrals flooded.

Wickenburg Sun 9/10/70

Roadside park on Phoenix H\V}' in shambles. Surfaced roads gone,
trees and shrubs uprooted and fireplaces demolished.
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Wickenburg Sun 9/10/70

Pickup truck of Mayor Brown's
Wickenburg Plumbing is here
seen as it was about to be
carried under the bridge. The
truck would up off shore near
Watkins Chevrolet.

Wickenburg Sun 9/10/70

This home and yard on Chestnut
Street caught the full fury of
the raging walers which left
behind trash and refuse, as
this Sunday morning photo shows.
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April 1989 Hassayampa River
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April 1989 Hassayampa River



April 1989 Hassayampa River
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ADOT Rest Area along the Hassayampa R.
Looking upstream
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Arrow marks debris line
3/5/93
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ADOT Rest Area along the Hassayampa R.
Looking upstream in both pictures
Arrow marks debris line

3/5/93
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Hossayampa Post-Flood Study Report

.~ A.14 Historic Newspaper Articles
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.~
following statement:

"Perhaps' a few words of
explanation in regards to the
photograph you Pliblished
showing what appears to
be a public dump in Sols
Wash may be iriorder.

"As you may recall,a few
years ago the State Highway
Department went to consid­
able expense in constructing
a rail bank protection along
the east bank of the Wash.
This was done to prevent
further erosion and tG make
possible the reclaiming ola
rather wide section of land
already lost.

"The town has pennitted
the dumping of rubble and
excess fill dirt behind the
steel mesh in hope of pre-.
venting any further .loss of·
limd. Broken concrete from
the construction of our new
underpass and rock and
gravel from several grading
and construction jobs have
been dumped in the wash.
All of this material has been
good fill and will accomplish
the purpose for which it was
intended.

"Unfortunately some few
people have taken advantage
of ·the situation which is 081­
mest impossible to keepun­
der constant s U pe r vis ion
and have put trash and even
garbage in the till. This we
do not condone, and with the
help of the Health Depart­
ment, hope to stop.

With cooperati'On flrom
citizens living in the area,
this land would soon become
useful again. Thank you
Lor calling th~ matter to

.pubiic attention, for by so
doing, the job of policing this
project will be much more
eff~::tive."

(jJ,tJ~jfflOn&.Is_hIPt~·_1'07'J~~~
i J r ~:, vnReclaim" .... .... ..,-. . '.. "J

A phot<>grapniIi it .
issue of this riewspa
pired the comniun.f
which follows, written .
letterhead of the Flood Con­
tr(ll District of MaricOpa
County, Phoenix, and dated
July 10. .

"We have noted with in­
.terest the picture of Sols
Wash in the July 4th issue
of your paper, showing the
fill opposite Sols Wash Park.

"For you,r irifonnation.. and
. for. ~C'h action as yOur PaPer
or members of ·the commun­
ity might Wish to take ref­
erence is made to Ar'izona
Revised. Statutes, Chapter 10,
Section 45-2341, Article 4
Special Law s Prescribmg
Penalties. (eHectiveJuly 14,
1956) which is quoted here:

.. 'A Whenever ·it creates
a flood hazard in· an inhab­
ited area it shall ·be UIllaw­
luI for the own~' of any
creek bed or any other Per­
son to deposit debris in such
creek bed.

.. 'B. Any person violating
the provisions of this section
shall be gwUty of a misde­
meanor Punishable by a fine
of not less than twentY-five
dollars, by imprisonment in
.the county jail for not less
than ten days or both.' "
(Signed) John C. Lowry
Chief Engineer & Generai
Manager.
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'BY'JAMES:C~D~O$~Y .
Rep1iblicStaffWriter '.' ....

WICKENBU:R'G-' Red Cross ot'fiCiai~':h~t~,\:' , .
forernergency aiC1yesterday·forvict·,' .• ' '.'
Tu;esday night whichca:U'seddaIitii;atg~,,;

.$100,000. . ".~~;'", . ',.: >,i;>
Hardest hit wete;a h(}lj)e,JJ:'tr,~~r'pa:ril\:;;~l:l!l:¥'

in the south sectionaf tow:n.\n:e!at·;t'lr€HaS:Slay~'lfuip,
No one was jnju'r~p:',~4tb6fi!tie~,slai(t.<',Y

Nearly a- dp~iit6thef builclirtgs,su'ffehWt: .....
grees of dmn'agewhen 'surgillg w'iiter,~ae:~;~
Powderhause. Washa"ild, sm1a,ghed'aiiCl':W
buildings, automobiles,.' lawn· ;..•.• ~' ....;'
furnit1lfe and personal' 'beloilg~siX Jee~()f:,i:' .
ings, ieiivf1fg'aO;heayy'l~atlCifSOme ()ft~eJ

I
silt in its wake. ",,' :., "', ·:Wl~l1buirg.'

\ More than. $25,000 dam~g. ::~~:k. =~ ",t
was caused at the home of Mr;ye~lr~'::mJ.o:·,lori'::a:?:

:and. Mrs; C. E: Philbeck when project,"···. '.. ' ..'
a retaining wall 'conaI>sed~s >:TOwhof~~i~lid{'
"wave after wave after wave,jai daljl<,a:ti;;PttWt1~

of silt"laden· watcl'stTuck·· theirto,contr61 rUh6f~>;;;

property. ". . ..' Olleofth~. : ';"
The impact. tore away ,3: tl1cproject":a

bedrOOllt ,vall, imd· the wat~r, .by ..t1le'Ma~icl')p<!;
,vashedcoun:tless .personalbe.. :·. ,of ..··su.pe}1;~~~I1S;~?;
II))lgillgS away as·. 'it raJed,"maybe thist,~~e::~~~"';i'
.through· roomsaud deposited; tze thisf1ood';:hai~d:;:'~~

! . :J:o:.;~ches of mud on ·'the i r~:i~We~th~i.::~~~:·':/: .'
.. ,.... - ..... . '. .,·l:5jnchesofr~liiifa

Mrs.. PhIlbeck becal1le·tearf~l: ;bUrg;~esda: <

as she recounted to arepor;t~r,.... -. . ,
haw tIle first wave.·ormuddy'lt . .

i~:;~:::\;~;J1;,<~·;
/ . . s.Pbilbeek:s~d,;tI1¢Y; .'~

(::::~~~le~)~~ag~;;;, .~

,. sof@>;hlly~\J:)e
i-" ~,,~itir~¢¢Eo;

*IW~:;~.:i11i,gllt.· •.ige~(';·
1: . lleighb~is;::1bU~~'::",~

~·\~~~~~t~Jg:itnIinOw.:;, ;.. ,.....iW~
ed,!are gemg to. '.do,;0r~.Where.w.. ~
m.; ,are. gomgtb 1ive•.. ' '. , .. '"

tI A F}i}WBLOCKS:doymCclll­
~re Istel1ation Roadf~ott}tb~~:Phn·
;er.Jheek· home; ,1:terbert Cameron
~~~,\·eporte~I.$12;OOOaarnage to his

Desert Cyprus-Trailer. Park,
where silt covel:ed'iarge.areas

les.
in- of the law1l5and road-ways.

More .than 4{1 trailers were
15-
F.damaged.
an 'Sledgcliinmner' water blows

struck thenearby,stage Coach
e~ Motor Hotel,damaginglO.of
g. \the 13 unitS·beyon.d repair,

causing $36,000 damage.

i~\owners ¥r.and.:Mrs•. ~alUes
J'e Veddersala:theyare~Oll,1g, to
~d have to tear all the umts down
~d and "begin allover again." .
e- Forty-eight ·hoursafter

"t _.J •• __ ....... ..J ~t. ...__ ....... I'i ......:11



•••• • •
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:' "1 . . :..'., ' '., '. '.' '. ..1. ,<::~:.. . , '.' .. ' :. "'. '. . .., (7,':\ .
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Stifel at between $1.500 and
$2.000. Superintendent of Util-

.io'eJ~~,badhis men Qut .
even before the rain 'stopped and
they were still at it late Monday
repairing .broken water and sewer'
lln~ &nd opening up streets block­
ed by silt. rocks and debris wash-
ed in by the~ waters•

J\1most all sections of town were
-"affected in one way or' another.
Mr Stifel said. but expressed the
belief ~st Wickenburg. severely
damaged in the flood of July 14
fared better in Sunday's stonn.

At least one automobile was
reported caught in a raging wash
south of the California Highway
and the interior wrecked. Po-'
lice had no reports of anyone
in jeopardy during the. storm but
many people returning home from
church services had to wait for'
wa~hes to sub~ide. .

The Ha~sayampaRiver ran
. Jtrongly under the bridge. fed.
. by the rain and Martinez and
'Sols -Washes. :One group of yeno:
turesome young fe.llow~ rode in­
flated inner tubes down the. river
as far as fiV~ .Iniles~, Itw';'s·the.
first naVigation seen on, th,e, river
in,years.

I Sunda1's. rainfaUbrought the·
I . ' .

. , total precipitation for, the month
L ~s of that dat.e to: 2.,,21 .inches .
'.W!M..£.Iil.Q....~ vea.+-!o 4.07 ·inches.,

'" -.. ~T.~ ."'I:),,~ ,K~. " .I.

"

. Sunday noon's sudden storm
Wickenburg, ,Ariz. SUN rolling in over Vulture Peak was
JuIy 30,· 1964 + Page 18briefand the rain torrential' but

. . it measurcd.offic1ally.only ~30
.. of An inch in the govermnent min

gauge ,back of Th~ SUN office.'
;, . " , ~ Nevertheless.•. the storm ca~,

. li.1aespread damage to~ streets.
water axxI aewerllnes. damage es-

. t!mated by, Town Manager Reuben
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JOHN McCARROLrS
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. Here are tWo books.
The-one on the right is the Phoenix telephone

directory. Itcontalns 768 pages. plus cover.
The one on the left is titled: "Flood Control

District of Maricopa County." Sub-title: "Flood
Control Report Section n Western Mar i cop a
County Hassayampa River Basin Buckeye· Water
Shed Centennial Wa.sh Bender Wash. Sand Tank
Wash...

The authors are Johannessen & Girand, Con­
sulting Engineers,Phoenix, ·Arizona.

The pages are not numbered. We do not have
time to count them. You can see for yourself
that the book is a little larger than the Phoenix

telephone direc.tory.
We quote from the introduction: "This repon

is submitted. • • in conformance with the en­
gineering study agreement made between the
Maricopa County Flood Control District and tpe
firm of Johannessen & Girand Consulting En­
gineers, Inc•••• "

We quote further: "The purpose of this en­
3ineering study and report was to determine the
areas of major damage due to ,excessive rains and
runoff, and to deterniine the most feasible means
by which adequate flood protection could be pro­
vided for the areas of concern whereby damages
could be minimiz~ or eliminated...

The book is profusely illustrated with maps and
charts in spppon of the engineers' recommenda-·
tions for measures to protect. the residen~ of this
entire area ft~m disasti:o~ floOds on Sol's Wash,
Martinez Wash, Casandro Wash, Powderhouse
Wash and even the Hassayampa River.

The bookmusuepresent the expenditure of
thousands of taxpayers' dollars.

And yet not ONE SINGLE recommendation of
the engineers has been carried out-not even
initiated, in fact.

Why not?
May we suggest that, during the next 34 days,

i you ask thosecandi-dates for public office who
1 have been in apo.sition to do something, JUSt

why no action has been taken on this matter of
such vital importance to all of us liVing here in



"St~W~i.e~PQw~g~~~Y:iJ~¥()r~ l'ifi~~~aJt1P~.
Wiclten1:lutg thisrntil:11iti~@docCUP~tits,QrffneasttW()

II v;.~t;~~~~~r::.,~1
jWithin 3! few hours; pollee repotted. ... ..
I' ...•. . . '." .

'. .WICKENBURG .re¢eiVed .00 r-=-----------..,....,
inch of rain between 11. .'p.xp-. ~~r..;12~e)1Wiyun shortl~ before. 11 a.!p..

.ij.t~· ~rliet yesterday; .~FSs~d •ch~nee,s fl)t: "
•.•. "d' t:'·. h" .'. . City. appeared to be ID.ce sal' . WO ouses m '. .' ,.'
rwoOd .pa,ny()Il,. east·of the Above-average rainf~ ~d be­

enbui"g city limits; were low-avel"ag~ '.\e~peratur~s are
ed, one to a depth of fOJJr forecast for Atlzon~ d.urIDg the

. A foot of water covered next five days. .
fioor of the other house.'.· ' ..' . ... \

" ric'power in the area.was The.weatherman,who~ects
'Sful.'.'·,.. ·t.-o.ff...t.o ~vett danger of elec_l'.·h.oe.nIX tempe.rature.s. to.m...o.rro.,w.... ..•• ... . . . to range between 72 and 94 de-

. .. . . grees, said readings acr()8s the

'.A.u.·9.. ust. Ra.. infal.' . state will aVel"...ag.. e six .d,e.grees\Tobie Pag'e2 or !flore below normal at least
'. . ". . until Wednesday.

trocution. For a.while the water . Hail is e~ect~d W. be pattI'
threatened to flood a trailer of.. the preCIPlta.tiOn .plcture be-

d court. tween McNary and Prescott.
Low temperatures forecast for:

.Heavy ~undershowers late tomorrow include:
~ yesterday ID Lower Oak Creek
. and the Verde Valley left 1.04 . McNary, ~; Cottonwood, 60;
. at Cottonwood, .90 at Sedona, Kingman, Bisbee and Globe, 62,
and .64 at Prescott Airport,and Safford, 67. . ,
where the 24-hour total was :70. i

1 AT PAY~ON, .70 fell between~ midnight and 1:30 a.m. today Fair Weother Starts
~ to btiIlg the 24 hour total to .95;' k'" S
iF'lagstaffrepotted a total of .24 ToBrea~p'n u..
. after s~ver~ light showers. :By the Associated Pf~s

"Moist\i.r¢ continues to pour . The fair weatberthat eoyeroo
into Arizona from the south- most of the nation in niidweek
,west/'the weathertnltn said; . was bremllg' up in. several

The precipitation isa side ef~areas. today. .
fectfroiJ!. tropical storm Emily. There were showers in the
Themaill force of the Pacific-Central Plains andiri the New
born. storm wasaool.lt90 niiles Mexico-Texas b ().J' d e l' area.

. off the we$t coast· of ~ajaCali-..· . '. .., '. •'.
l fornia togay, .... movin,g DQrth-
,ward at abbut 3 miles an hout. WEATHER
'l TUCSON, with below-average •

rainfall so far in 1965 r -:y_ er Bureau
t .~5 y~sterdll.Y aft~!JlC:On. .," - irport
~ rlofteported .24 this m ., ...,---
1 AIJghtsprinkle was re~~

at Phoenix Sky Harbor~•

•

•
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6":/:"6',:,".. -... O"~'" .,:;;TCOD Co\lTROL DISRTICT
3325 W. 'Durango '. ..'
Phoonix,Ariz. 85009
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,j .. !-<-J::je...e/11\~LL()/L9-' ~0-nj
/eK:.. .. /c,( 65

2 Feet Of •Rain, Maybe
I,' ",,,. r:L;, - ' ..... ,.. UI ,,'... ' IF'O":I""J'.\.~01"- ·,····~/!E'··lf··:::I·t·.· .. ··!,;,JII;iIJ'·;::I'··:·n t JfIOOt I'ne, __Berm-an! _ -: -J; •• " " ; ,c ,:,,.,;. • "," v, c-

o' " ",' •• ,'_ •••,,' ,".-"."'":. ':".',' ;:' .• ",,' , • ':" ".:,:' "'" .-,-:: ? ~,i _ "- -._ .. >~": .,"'1 _~' ~ !; ,:~,: .:", t~',::. ;1\ __}.,,/,' ..J.~'_.;'~".

far and away the wettest year in the history lines severed by rushing ftOOd·'\Vate~s•.
of the Weather Bureau volunteerrecordiDg Ha.ssayampa ran.bank~to";'bfl~'f~r.}i1¢·
station here. ,Backin 1941 total rainfall ,daysbutca~edlittl'e¢unageotlierth •
rneasured here was 18.51 inches, the pre... inthe.vicitrity of the·hig!iway,ca.mp.ria;
vious' record. At times during last week,' s edelsewhereintliis issue. '" , '.
storm some of the downpQuI's could, easily Although. indications poillted,to C'le,
have been classified as near.,.cloudbursts. welltherSUnday,W1).ich.could-ho:lCi'.,tl:I:rrt>.:l
Although most washes ran and many streets out the;restQfthe:mo1lth,~~i;Dg:ctl¢·]
and roads were washed o101.t-· we hear leaky pen, weatherwise,in~wetyearljJ,{e'

roofs were rather prevalent-.. material dllm,- oile. Another 1.64.inches,ofl'l'ftj.rJ.,~~¢~;q.;

age from the storm wasn~gligible. Town now and December 31" and 19n5'W~~llP~\f~;':
crews were caned out·twiceto repair water ferredtoas The Yea.r .Ofrrhe 2';";Foot:~aijr~

11965 go down as The Year of the 24­
·the 2~foot Rain?
beginning to look that way.
itweek'srlownpours. beginning Wed...,
S and continuing off and on through

·"Mlly;measuredZ.96 inches inilie·U.S.
~-e,F Bureau's rain gauge back of The
Sl..tNoffice on North· WashiIlgton Stfeet.

Added to the 19.40- inches .pl'evio\l&ly re'"
cordedfol' theye;ar to November 30, the
total precipitation for the year through Sat­
urday n~htwas a whopping 2Z~36inches.
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2.IDE of the state highway officials and of. allti~e
Hassayampa River Valley was the handsome, st,u:r:dy
reinforced concrete bridge spanning the Hassayampa
River at Wickenburg (left.) It was completed in
the early months of 1916.

THEN came the summer storms over the Bradshaws
and the upper reaches of the Hassayampa, 'd 0 w n
came the surging, broiling flood waters and out went
the entire middle section of the new bridge.

FROM The SUN l s files come these old photographs
showing the raging waters at the height o(the flood
and, below, right, two Wickenburgers looking over
the wrecked bridge after the flood had subsided.

.~ .., ....
o • ;':', ';;'t:~' ,::~~~,~,:;:::,",
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"S(~X WASHES POSE A THREAT TO TOWN

:hYear~No:~26" .." _ " ' (',
:ond Class' post-age,·,pa.tti at Wickenb\i,rg':',~z,;:85'35;8,.-'

••

• I. ::=\ ",,:., ,.... :._ ....~~'., ~.'-~ ..........-.,,-,____

WICKENBURG,::~~r~~e;,~~;;J)~~~~ER,27,.,,~'
. , ";'-~", \. I ~. ~(.\.-1· t._ .'" " " ;'\.!\ ,;

$4~ 06 per year In,the-:Tri-C~~i-e,-'4.:;';
$5: 08 'per year els ~ '\e"'J,p;

.,.,~ - .

It was made by the Van' Cleve Associates, Scotts­
dale consulting planners and was financed at con­
siderable expense by the Town of Wickenburg with
some federal aid,

Obviously, it is up to the Town Council to fo';1:1dw
through with the General Plan's recommendatitms,.:
Local flood control projects will have to be paidJor
by the town's taxpayers, despite the fact that ev;ery,
property owner in Maricopa County will this year pay'
46 cents on every $100 of assessed valuatio.n4or
flood control. There has been no indication fio:tn
the Court House that Wickenburg will get any obtlfd!s
flood control money back, at least for a long t~:ine_' ,

We quote, verb-atim, from th~ Van Cleve p!l!·aw-,
ners' comment on flood control locCllly: "",~,

The absence of local drainage and flood cOl~t,rol
measures'is a, serious local deficiency.

Several maj or and many minor drainItgeways flow
through town, discharging info the Hassayampa River.
A high vol~e and velocity of floodwater originates
in the hilly terrain surrounding the town, and,with
every violent summer storm, flooding' occurs >~lonK

Sols Wash, Powderhouse Wash, Sunset Wash" Cas­
andro Wash, Sunny Cove Wash and Flying E Wash.

Major corrective measures are required out.side
the corporate limits .

Although major flooding in Wickenburgcan be elim­
inated only through construction of retention clams
beyond the town limits, a general drainage improve­
ment program is seriously needed in town. Drain­
ageways are undedicated, and natural water courses
have been filled, blocked and diverted, so that flood­
waters flovy between lots, across lots, along streets,
and occasionally through houses. Clearance of, -,
storm-deposited sand, gravel and debris alone':is a: '
regular and sizeable public expense. '

• Wickenburg should proceed immediatelY to.~pla'fi;

finance am construct its own flood control proj,e:cus,;
giving first priority to improvements within the:~~or":

porate limits.

• Such a plan should be followed by a long-term'con­
struction program which will insure steady prog;wess'
toward elimination of flooding conditions. 'C';:-

• Meanwhile, the adoption and enforcement 0/.;;1-000
(Continued on Page 2) "

Pavin~

Project
,Launched

'Wickenburg should proceed immediately to plan, finance
a'nd construct its own flood control projects, declares the

'W'iCkenburg Gener'al Plan' representing a 2-year study of
the community.

Fourteen city' streets, or
portions of streets, are in­
cluded in the street im­
provement proposal now
being undertaken under

,,:the auspices of the Town
Gouncil. The first step, the
circulating of petitions to
property owners involved,

) 5 ""n ow underway with Mrs
" DO:l;O thy T h I' ash e I' in
"\c'i~~i'ge 'of, that endeavor,

Fifty·,one percent of the
property owners involved
must sign the petitions in
order to complete this first
step.

Town Hall officials esti­
,mate the cost to adjoinjng
pr.operty owners will run

., approximately $7.50 per
fr,ont foot for paving and
curbing, That cost, if the
venture succeeds, will be
spread over 10 years, possi­
bly longer,

-JVfany legal steps involv­
ing': public hearings, adver­
tising for bids, awarding
contracts, etc., wil~ have to
be taken before the actual
paving of the streets gets
und€fway, assu min g of
course that all goes well.

Here are the streets
which have been incorpor­

'ated in what Yost & Gard­
ner, the town's engineers,
have designated as Im­
provement District No, 5:

All parts of La Paloma
Drive, Avispa Street, Pa­

(Continued on Page 2)

'.:'



. floodiD.g problem. . .
Officials said the dam will

protect residents from· lOO-year
floods like those that roared
through the area in 1976,1983 and
January 1993, the type of flood i
that has a 1 percent chance of i
occ~ in any y~r. " .!

'-rhe dam is 32 feet high and 350 .i
feet long. It is designed to hold 143 :
acre-feet of water. An acre-foot, i
326,000 gallons, ,covers an acre of ;
land 1 foot deep.

The dam system also has two.
stOrm drains that Will carry ·flood­
waters underground to Sols Wash
north of the Santa Fe Railway
tracks. From there, the water will
drain into the Hassayampa River. .

Wickenburg dam is dedicated
By Brent Whiting
Staff writer

Property of
Flood Control District of Me Library

Please Return to
280 I W. Durango

Phoenix, AZ 85009

.WICKENBURG Town· and
Maricopa· COUnty .officials have
dedicated a $5.2 million dam that
will-protect residentS from floods
that. ,have ravaged homes threetimes. in the lasn3 years.
: .,'I;1lUrsday's ceremony. marked
th~, :completion of the Casandro
Wash Dam, an earthen structure
and underground storm-drainage
system what runs nearly parallel

+oo.U,S. 60 in west Wickenburg.
.• i:·W<;>rk on th~ project began in
Ja,nuary as a joint enterprise of
WiCkenburg and the Maricopa
COiliity Flood Control District.

.~ayor Dallas "Rusty" Gant,
said the dam will protect about 100
hOmes in the Casandro Wash
fldOdplain and lift federal flood-in- . .
~ce requirements for area
homeowners.
. ·:a~ht said the project was

laqnched after the town identified
the w.ash area as Wickenburg's top
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Flood Insurance Study, Town Of Wickenburg
FCDMC call number: A038.015.001

Date:

1977, Revised 3-29-83 (FIS)

Description:

Investigates the existence and severity of floods in the town of Wickenburg.
Information on this report will aid in converting Wickenburg to a regular
program of Flood Insurance by FIA, and will promote sound land use and
flood plain development.

Type of Data:

Contains summary of peak discharges (10-50-100-500), flooding data, and
flood insurance zone data for the Hassyampa River, and the Sols, Flying
"E", Casandro, South Branch Casandro, Hospital and Powder house washes.
There are also flood profiles for the 10-50-100-500 year flood on the
Hassyampa River, approximately one mile upstream and downstream of the
SR-93 bridge.
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PREPARED FOR
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BY

CORPS OF ENGINEERS. II. S. ARMY
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Flood Plain Information, Hassayampa River- Vicinity of Wickenburg
FCDMC call number: A343.0l4.002

Date:

1972

Description:

Presents information on the flood hazards along the Hassayampa river in
Wickenburg and surrounding areas.

Type of Data:

Information that indicates that floods greater than those in the past can
reasonably be expected in the future. Includes photographs marking the
height of possible future floods at different locations within the city of
Wickenburg.
Rainfall and runoff characteristics plus streamgaging data as primary basis
for determining the size of future floods.
Photos of the Hassayampa River at hwy 93 bridge.
Table with historical peak flows.
Experts from the Arizona Republic and the Wickenburg Sun on the1970
flood.
Photos of the 1970 flood.
Maps of flooded areas.
Flood profiles for the Standard Project Flood and the Intermediate Regional
Flood approximately seven miles upstream and seven miles downstream
from the city of Wickenburg. Includes several cross sections and Stage
Hydrograph @ river mile 48 (close to the hwy 93 bridge).
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HASSAYAMPA POST~FLOODSTUDY
Flood Control Library Information

Name:

"Q" Values for Sols Wash (Confluence with the Hassayampa River, Mile
9.25)
FCDMC call number: A343.707

Date:

1986

Description:

Backwater analysis done by Cella Bar & Associates for the town of
Wickenburg.

Type of Data:

Report consists of computer output for the backwater analysis and contains
a table that summarizes the "Q" values for 1Oy-50y-1 OOy and 500y events.
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Lower Hassayampa River
Watercourse Master Plan

Hydrology Report

February 2005

Submitted to:
Flood Control District of Maricopa County

2801 W. Durango Street
Phoenix, AZ 85009

Submitted by:
JE Fuller/Hydrology & Geomorphology, Inc.

8400 S. Kyrene Road, Suite 201
Tempe, AZ 85284
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Lower Hassayampa River Watercourse master plan, Hydrology Report
FCDMC call number: A346.701

Date:

Feruary 2005

Description:

Report describes methods and results of the hydrologic analyses performed
for the lower Hassampa River Watercourse Master Plan. Analyses were
performed for the entire Hassayampa River watershed. Reach is from
approximately the Central Arizona Project Canal to the confluence of the
Gila River.

Type of Data:

Estimated peak discharges for multiple frequencies and a design hydroghaph
for the 100-year flood event in the study reach. Peak discharges also for
Jackrabbit Wash, tributary to the Hassayampa. Results compared to previous
analyses and recommendations made.
Tables showing flood frecuency results for the 2 through 100 year floods.
Tables with flood frecuency statistics for the Hassayampa at different
stations.
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY Property of

Flood Cont:~;l Di51.;-ict ';:li ~fl<::: Ubrary

. 2.f50 i V\f. Dur<.:.ngo
Phoenix, lV!... 85009
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COMPILATION OF

FLOOD DATA IN ARIZONA

1862-1953

By Winchell Smith and Wilbur L. Heckler

Prepared in cooperation with the

ARIZONA STATE LAND DEPARTMENT

Roger ~mst, Commissioner

Open-file report

Tucson, Arizona

August 1955
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Compilation of Flood Data in Arizona, 1862-1953
FCDMC call number: 803.001

Date:

1955

Description:

Historic flood data for different rivers, streams, including the Hassayampa..

Type of Data:

Tables for gaging-station records for the Hassayampa River near Wagoner
AZ, at Box dam site, near Wickenburg, and near Morrison town. They show
annual peak stages and discharges for dates between 1938 and 1942.

HASSAYAMPA POST-FLOOD STUDY
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Guidelines for Flood Damage Reduction
FCDMC call number: 203.002

Date:

1976

Description:

Presents methods of reducing flood damage through preventive and
corrective measures. Study presented by Corps of Engineers.

Type of Data:

Chart showing relationship of flood-plain-infonnation studies to both
preventive and corrective measures.
Major Drainage Areas Hydrologic map, Wickenburg report.
Maps with Index of Flood Areas, Points of Concentration Frequencies-Study
Reaches,Sream names and Local Drainage areas, Flood Area Powder House
Wash.
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HASSAYAMPA POST-FLOOD STUDY
Flood Control Library Information

Name:

Environmental Assesment Report, Wickenburg Watershed Project,
Maricopa and Yavapai Counties, Arizona.
FCDMC call number: 803.001

Date:

1973

Description:

With the objectives of watershed protection and flood prevention, the
sponsors of the Wickenburg Watershed project propose to provide up to and
including 100-year frecuency flood protection for developed areas along the
Sunset-Sunnycove Wash and to stabilize critical erosion areas.

Type of Data:

Presents land treatment, land use changes, structural and non-structural
measures. Describes among other, physical, economic resources, and soil,
water and plant management status. Also land and water management, as
well as direct and indirect floodwater and sediment damages including
estimated damages in the event of the 100-year storm.

Regarding environmental impacts, it mentions the estimated sediment
delivered annually to the Hassayampa by the watershed washes, and how the
land treatment program will reduce the average annual sediment.
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