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SECTION 1: INTRODUCTION 

The Arizona Department of Transportation is currently developing plans for the US-93 
Bypass that will divert traffic around the Town of Wickenburg. The Bypass includes 
new bridge crossings of the Hassayampa River and of Sols Wash, a new traffic circle at 
the entrance to the Town, and a raised roadway section (levee) separating the town fiom 
the river. As ADOT's plans developed the Town of Wickenburg and the Flood Control 
District recognized that there was an opporhmity to reduce flood hazard conditions along 
Sols Wash as an extension to the ADOT project. 

1.1 Purpose of Report 
The purpose of this report is to provide documentation for the Downtown Wickenburg 
Flood Hazard Mitigation Project: Sols Wash Final Design. The report will document the 
basis of design, for improvements to Sols Wash, which include the following: 

1) perform a hydrologic analysis of the Hospital Wash watershed, the US-93 Bypass 
local drainage area watershed, and on-site drainage adjacent to Sols Wash. 

2) Hydraulic model of the design for both Sols Wash and Hospital Wash. 
3) documentation of supporting hydrology and hydraulics data. 
4) document design criteria for the development of the construction plans. 

1.2 Project NeedlSackground Information 
Sols Wash experienced serious flooding in October of 2000. The peak discharge of the 
storm was approximately1 1,000 cfs (the 100-year peak discharge for Sols Wash is 
approximately 15,000 cfs); The following photograph was taken at the Tegner Street 
Bridge (US 93) during this storm. 

Figure 1.2 Sols Wash at Tegner Street Bridge during 2000 storm event 



In the 2000 flood, flow overtopped the north prong of Sols Wash and inundated Hospital 
Wash which caused its banks to overflow as result. The mobile home park and homes 
east of Hospital Wash flooded due to this breakout of flow. The floodwater also 
overtopped Tegner Street and flooded houses in the neighborhood north of Coffinger 
Park. 

Coffinger Park is located on the north side of Sols Wash between the existing US-93 
(Tegner Street) and the proposed US-93 Bypass. The park has experienced flooding both 
from the flow in Sols Wash and from the overtopping of Tegner Street. 

1.3 Description of Study Area 
The study area is Sols Wash from its confluence with the Hassayampa River to 
approximately 1.25 miles upstream. 

Figure 1.3a Location Map 

The following figure shows locations of various points of interest that are described in 
this design report. Of particular notice is Coffinger Park, Bashas and Goldmine Village 
which are described as being located adjacent to Sols Wash. 



Figure 1.3b Vicinity Map 

1.4 Project Participation 
From the beginning of the design, the District closely involved the Town of Wickenburg 
in the decision making process. There was also special coordination with ADOT. The 
goal was for the project to be substantially completed prior to ADOT's construction of 
the US-93 Interim Bypass embankment. 



SECTION 2: HYDROLOGY 

2.1 Sols Wash 
There are several existing hydrology studies for Sols Wash performed by different 
entities. They included the Flood Control District of Maricopa County, Federal 
Emergency Management Agency (FEMA), and Army Corp of Engineers (USACE). The 
discharge used for this channel improvement project was taken from FEMA's effective 
FIS. The following table shows the peak discharges: 

Table 2.1 100-year Peak Discharge (FEMA) 

Contributing Peak 100-year 
Location Drainage Area Discharge 

- -. . . - - [sq ""lesl-_. . &!?I I-, at conflt~ence with ~iaiiyampa River 147.2 15,045 ~. 
Sols Wash, above confluence of Casandro Wash 145.2 14,459 
Sols Wash, above confluence of Hospital Wash 145.1 14,413 
Sols Wash, above confluence of Flying E Wash 134.8 12,945 

Just downstream of the confluence with the Flying E Wash flow within Sols Wash is split 
into north and south prongs. The flow is divided and passes around and over an island 
located within the wash. In the pre-design report that diverted discharge was determined 
by looking at the capacity of the south prong (main channel) and by diverting flows that 
overtopped the island to the north prong. 

The confluence of the Flying E Wash is somewhat perpendicular to Sols Wash such that 
storms that are isolated or more heavily located within the Flying E Wash watershed tend 
to send more runoff to the north prong. Concern raised about what happens when 
capacity is exceeded in the north prong resulted in the following qualitative 
determinations. 

At the Flying E Wash confluence with Sols Wash the larger gradient is in the 
south prong. 
In the North Prong, upstream of "the knoll", the left overbank is steep hillside 
while the right overbank is relatively flat. Stormwater in excess of the channel 
capacity would be forced out over the island and into the south prong. This is in 
evidence at several locations in the aerial photographs. 
Just downstream of "the knoll" the right overbank is approximately two feet lower 
than the left overbank such that if breakout where to occur it would also be over 
the island to the south. Downstream of this location the island trimming begins in 
the north prong that increases the channel capacity. 

"The knoll" referred to above is located on the north prong approximately %-mile 
upstream of the Hospital Wash confluence with Sols Wash (see Exhibit 1). 



2.2 Hospital Wash 
According to the FEMA issued FIS, the regulatory discharge for Hospital Wash is 900 
cfs. A discrepancy in the watershed area was identified during an examination of the new 
mapping. The newly delineated area is 0.38 square miles versus 0.5 square miles in the 
effective FIS. The difference is an approximately 25 percent reduction in the 
contributing drainage area. Therefore, the existing FIS is believed to overestimate the 
regulatory discharge and was reevaluated for this study. 

The watershed was redelineated following Flood Control District of Maricopa County 
methodology. The soil, land use, and sub-basin parameters were input in the FCD's 
DDMSW modeling program. Green-Ampt was used to estimate loss parameters. The 
watershed is less than 5 square miles so Clark was used as the runoff hydrograph, and 
HEC-I models were created for the 10-year and 100-year peak discharge. 

Table 2.2 Peak Discharge for Hospital Wash 

Drainage 10-Year 100-year (24-Hr) 100-year (6-Hr) 
Location Area Peak Discharge Peak Discharge Peak Discharge 

[acres] [cfs] [cfs] [cfs] 
Hospital Wash at confluence with Sols Wash 242.5 168 369 502 

2.3 US-93 Local Drainage 
This drainage area is created, by confining previously uncontained flows, with the 
embankment for the ADOT US-93 Bypass and the channel improvements on Sols Wash. 
The contributing drainage area extends west to the ridge that separates the Hospital Wash 
watershed and north to where a natural ridge line intersects with the US-93 Bypass 
improvements (see Exhibit 1). 

The drainage area is broken down into eight contributing sub-basins. The WQARF site 
(Water Quality Assurance Revolving Fund) has a discharge pipe used exclusively to 
drain the site to the Hassayampa River, however, the pipe is insufficient to drain the 100- 
year local runoff so excess flow is routed south to CP-4 and ultimately into the detention 
basin at CP-6 (see Exhibit 1). 

There are several different modeling conditions that must be looked at to determine the 
most conservative condition that results in the highest water surface elevation. To meet 
FEMA requirements only the 100-year storm would be modeled without looking at 
adjacent flow conditions, however, the Flood Control District requires a comparison of 
flow conditions to determine the most conservative result. These conditions are as 
follows: 

1. 100-year runoff in the local watershed with 10-year flow in the receiving waters. 
2. 10-year runoff in the local watershed with 100-year flow in the receiving waters. 



The HEC-1 Model was setup with three outfalls. The first two outfalls discharge storm 
water to the Hassayampa River via culverts that extend through the US-93 Bypass 
embankment. 

1. The first outfall is a 60-inch pipe with flap gate in Sub-basin 1. The flap gate on 
the outlet prevents water flowing in the Hassayampa River from backing up to the 
inlet. A small amount of storage is available at the inlet in the case that water 
cannot be discharged into the Hassayampa River. Flow in excess of the provided 
storage will spill along the levee to the concentration point at Sub-basin 2. 

2. The second outfall is a 66-inch pipe in Sub-basin 2. This pipe is located just 
upstream of the WQAFG site and conveys stormwater out to the Hassayampa 
River. No flap gate is provided on this pipe so stormwater can backup into the 
flood pool located around the inlet as can be seen in the CLOMR prepared by 
West Consultants. 

3. The third outfall is at the south end of the drainage area just east of Coffinger Park 
and adjacent to Sols Wash. This outfall discharges storm water from a proposed 
detention basin into Sols Wash via two 42-inch pipes. These pipes have flap 
gates to prevent flow in Sols Wash from backing up into the detention basin. 

All of the hydrology models, storage volumes, pipe calculations and rating curves can be 
found in Appendix D. 

Outfall 1 : Subbasin 1 
This condition of the hydrology model occurs just downstream of ADOT's north 
roundabout where it joins Tegner Street. Stormwater runoff from Subbasin 1 is 
concentrated in a storm drain pipe that discharges into a short section of channel prior to 
entering the 60-inch pipe culvert that conveys the storm water under the SR-93 Bypass 
levee. The outlet of the 60-inch pipe has a flap gate to prevent stormwater in the 
Hassayampa River fiom backing up through the pipe. 

Both design conditions were analyzed to determine which has the most conservative 
result. Since the 10-year on the Hassayampa does not affect the outlet of the 60-inch pipe 
the local 100-year runoff is conveyed under the SR-93 Bypass levee unimpeded through 
the 60-inch pipe. However, with the 100-year flow on the Hassayampa River the flap 
gate is submerged so that no water is discharged into the river. The local 10-year runoff 
ponds at the inlet and within the right-of-way until it exceeds the local storage capacity 
then it flows south to the next downstream concentration point located on the north side 
of the WQARF Site. 

The following table shows the calculated water surface elevations for each condition. 



Table 2.3a Peak Flow Condition at 60-inch Outlet Pipe (Subbasin 1) 

Calculated 
Location WSEL (NGVD 29) 

[elev] 

100-yr Local, 10-yr Hassayampa River 2068.36 
10-yr Local, 100-yr Hassayampa River 2068.80 

Outfall 2: Subbasin 2 North of WOARF Site) 
This condition of the hydrology models occurs upstream of the Water Quality Assurance 
Revolving Fund site (WQARF) where a 66-inch pipe crosses through ADOT's SR-93 
Bypass levee. At this location the CLOMR prepared by West Consultants shows a zone 
AE floodplain (2066.1 -NAVD 88) on the west side of the US 93 Bypass roadway 
caused by stormwater backing up through the discharge pipe. The roadway plans by 
Jacobs Engineering shows a dike adjacent to the WQARF site with a top elevation of 
2070.0. The flood pool created by local drainage and/or backflow from the Hassayampa 
River causes water to pond to the following elevations based upon existing storage 
capacity. 

Table 2.3b WSEL's at 66-inch Outlet Pipe (North of WQARF Site) 

Storm WQARF Site WQARF Site Current 
High Water Elevation Dike Elevation 

Frequency (NGVD 29) (NGVD 29) Freeboard 
[Elev.] [Elev.] [tt] 

100-yr local. 10-yr Hassayampa River 2064.26 2070.0 5.74 
10-yr local, 100-yr Hassayampa River 2066.89 2070.0 3.11 

While maintaining 3-feet of freeboard on the downstream dike (north end of WQARF 
site); there is sufficient storage volume in the flood pool, above the 100-year WSEL 
(Hassayampa River), to store the 10-year local inflow. The current freeboard is more 
than the 3.0 feet required by FEMA and the area is covered by a Town of Wickenburg 
floodplain regulations statcng that "no new development fincludinp fill) shall be uermitted 
within am, '2" zone unless the cumulative efict  'ecrf the proposed develouinent. when 
combined with all other existinp and anticipated develouments. will not increase the 
water surface ofthe base flood more than one foot 11 7". 

It is important for this ordinance to be enforced to prevent owners/developers from filling 
the proposed floodplain shown on West Consultant's Floodplain work maps. There is 
insufficieut freeboard to allow the base flood to be raised one foot per the Town's 
adopted regulations and still maintain the 3-feet of freeboard on the WQARF site dike. 

Outfall 3: Subbasin 6 (Detention Basin) 
The detention basin will be built with the US 93 Bypass project except at the southern 
end where the contours will be blended into the existing contours along Sols Wash. 



When the Sols Wash project begins the levee and outfall pipes will be constructed which 
will then enclose the basin. 

Storm water that ponds in the detention basin discharges, to Sols Wash, through two 42- 
inch pipes located at the southeast comer of Subbasin 6. The pipes have flap gates on the 
Sols Wash side to prevent backflow into the basin. During the local 10-year event (100- 
year event on Sols wash) the basin does not discharge to Sols Wash since there is a 
negative hydrostatic head, therefore, the basin must retain all local runoff until the water 
depth in Sols Wash recedes allowing the basin to drain through the discharge pipes. 
However, during the local 100-year event (10-year flow on Sols Wash) a positive 
hydrostatic head develops which allows a discharge of flows into Sols Wash through the 
outlet pipes. 

To determine the controlling conditions and the stage-storage-discharge relationship for 
the outlet pipes the following flow conditions were looked at to determine which was the 
most conservative resulting in the highest ponding elevation within the detention basin. 
These conditions were identified and can be found in the following table. 

Table 2 . 3 ~  WSEL's at Detention Basin Outlet Pipes 

Starting Resulting Detention 
WSEL Basin Ponded 

Condition (NAVD 88) Description WSEL (NAVD 88) 

[ftl [ftl 
1 2052.55 100-yr on Sols Wash, 10-yr in Local Drainage Area 2049.2 

2 2048.83 10-yr on Sols Wash, 100-yr in Local Drainage Area 2050.4 

3 2054.28 100-yr on Hassayampa River at new US-93 Bypass Bridge 2049.2 

Conditions 1 and 3 both exceed the top of the outlet pipes, therefore, the flap gates-will 
prevent storm water from flowing either way through the pipes such that the local 10-year 
runoff must be stored within the proposed detention basin. Condition 2 discharges flow 
based upon a rating curve, however, the inflow exceeds the outflow and the resultant 
peak water surface within the detention basin is higher. Therefore, Condition 2 controls 
the outlet. 

Based upon the criteria established by the Flood Control District of Maricopa County in 
the hydrology, the peak storage elevation was determined to be 2050.4. The detention 
basin has a maximum storage capacity of approximately 7.1 acre-feet at an elevation of 
2047.0. Therefore, the runoff is not fully contained within ADOT right-of-way as excess 
storm water that exceeds the basin capacity will pond in the area around the east end of 
Coffinger Park as well as adjacent to the US 93 Bypass embankment. 

The lowest finished floor elevation of the residences adjacent to the new detention basin 
is 2052.76. The design flood pool elevation is more than 2-feet lower (2050.4) than that 



finished floor. However, one structure is inundated by ponded storm water near the 
upstream end of the basin. This structure is a storage shed located at the rear of the lot of 
the property at 188 Swilling Avenue. Flowage easements will he obtained from the 
property owners at locations where the flood pool extends outside the ADOT right-of- 
way. The following table lists the addresses and flowage easements required by this 
project. 

Table 2.3d Flowage Easement Summary Table 

205 N WEAVER ST 

County Assessor Data Total Parcel Extent of Flood 
BOOK MAP PARCEL Property Address Area Pool on Parcel 

MUNICIPAL OWNED 
761 N WEAVER ST 
203 N WEAVER ST 
188 SWILLING AVE 
398 N CHESTNUT ST 
MUNICIPAL OWNED 
468 N WEAVER RD 
132 W SWILLING AVE 

. 

[acres] 
0.473 

[acres] 
0.112 

2.4 On-Site Drainage 
Currently local drainage on both sides of Sols Wash is conveyed into Sols Wash. Once 
the levee/floodwalls are in place, the runoff will be cut off and unable to reach Sols 
Wash. This runoff is collected at local low points and conveyed into Sols Wash via 
storm drain inlets and connector pipes. 

With one exception the local sub-basins are all less than 10 acres so the rational method 
was used to calculate peak discharges. The calculations were completed using 
methodology in the County's Hydraulic Design Manual. The following are the peak 
discharges for the local drainage areas located adjacent to Sols Wash. Calculations can 
be found in appendix A.4. 

Table 2.4 Local Drainage Peak Discharge Summary 

I Sub-basin I Drainage Area I QIO I Qiw I 
ID 
A 
B 
C 
E 
N1 
N2* 

[acres] 
2.7 
6.9 
7.1 

"peak discharges fiom HEC-1 model (Subbasin 5) 

0.8 
0.3 
30.7 

[cfsl 
12.2 
26.6 
33.9 

[CfSl 
23.4 
50.7 
65.5 

4.0 
0.8 
45 

7.2 
1.6 
100 



2.4.1 Goldmine Village Outfall 
An issue with drainage was discovered adjacent to Goldmine Village. The invert of the 
double 48" pipes, at Sols Wash, is at 2055.5 (NAVD '88). The WSE of Sols Wash is 
approximately 2066.7 for the 100-year storm. The pipes do not have flap gates so 
stormwater backs up through the pipes to the inlet located on the south side of the 
Goldrnine Village site adjacent to the railroad. 

This backwater will pond to the elevation of the flow in Sols Wash causing a backwater 
pond under the railroad in the existing Casandro Wash alignment. The extent of 
backwater in the Casandro Wash channel extends south from the railroad and ends short 
of the entrance to the My Father's Retirement Community at the intersection of Mojave 
and Jefferson. Cross sections cut across the Casandro Wash alignment indicate that the 
backwater would be contained within the wash alignment and in the depressed area along 
the railroad. 

On the north side of the railroad the future development plans for the Goldmine Village 
site should take into account the 100-year backwater elevation and design appropriately 
to prevent potential flood hazards. 

The currently unresolved issue occurs when there is local inflow from the 135 acre 
watershed at the same time as a large flow passes in Sols Wash. Backwater from Sols 
Wash reduces the conveyance capacity of the two 48-inch pipes. Ponding occurs at the 
upstream inlet of the two 48-inch pipes. The extent of the ponding is based upon the 
quantity of inflow from the local watershed as well as the tailwater conditions of the pipe 
outlets in Sols Wash. This condition is slightly worsened with this project due to the 
differential rise in the Sols Wash water surface elevation between the existing and 
proposed conditions of 1.2 feet (see Exhibit 4) but is still less of a hazard than the 
existing 100-year local condition inflow (see table 2.4.1). 

Pre-Imvrovements 
This is existing condition assuming that inflow is from the local drainage area and that 
the Cassandro Wash outfall pipes convey the entire discharge from the Cassandro Wash 
Dam. Table 2.4.1 shows the'resultant pinding depth, at the-upstream inlet of the two 48- 
inch pipes, for a local 10-year inflow occurring at the same time as a 100-year flow in 
Sols Wash. 

Post Imvrovements 
This is the proposed conditions with improvements to Sols Wash. This scenario also 
assumes that the Cassandro Wash outfall pipes convey the entire discharge from the 
Cassandro Wash Dam. Table 2.4.1 shows the resultant increase in ponding depth, at the 
upstream inlet of the two 48-inch pipes, for a local 10-year inflow occurring at the same 
time as a 100-year flow in the improved Sols Wash. 



Existing Conditions (100-vex) 
This is the existing condition assuming that inflow is from the local drainage area and 
that the Cassandro Wash outfall pipes convey the entire discharge from the Cassandro 
Wash Dam. This assumption is unlikely although the 100-year discharge from the 
Cassandro Wash Dam is unknown but is probably larger than the capacity of the two 48- 
inch discharge pipes. 

Table 2.4.1 Ponding Upstream of Goldmine Village 

The increase in ponding for the 10-year storm event between the pre and post 
improvements is only 0.26 feet. Rational.and HEC-1 calculations can he found in 
Appendix A.4. 

2.4.2 Casandro Wash Outfall 
The Casandro Wash Storm Drain conveys runoff from downstream of the dam into Sols 
Wash. These two 48-inch pipes do not have flap gates and as such are susceptible to 
backflow. From the as-built drawings the only concern seems to be the manhole covers 
located iust north of the railroad. These covers are several feet lower that the 100-vear 

Sub-basin 
ID 

Goldmine Village & 
upstream drainage area 
south of Casandro Dam 

< 

water surface elevation at the pipes outlet. There is potential that backflow, through the 
storm drain, mav lift or float the manhole covers. The Town should upgrade the manhole 

Rational 
Q l o  

[cfs] 

Drainage 
Area 

[acres] 

135.8 

. - - 
rim and cover to include the ability to lock the covers in place. 

2.4.3 Southwest Gas Parking Lot Outfall 
A catch basin inlet in the Southwest Gas parking lot discharges into Sols Wash just 
upstream of the Tegner Street Bridge. This existing 24-inch storm drain will need to be 
refitted with a flap gate to prevent backwater from Sols Wash from flooding the 
Southwest Gas site. When a large flow is passing through Sols Wash the Southwest Gas 
discharge pipe will he ineffective and therefore the site would need to store the 100-year 
onsite runoff or be susceptible to flooding. The existing pipe does not have a flap gate so 
is susceptible to backflow and thus ineffective. The existing inlet is low enough that 
water would bubble out of the inlet under existing conditions. This condition exists 
currently, and will be made no worse by this project. 

Rational 
Qloo 

[cfs] 

310 618 

Hydrologic Models (HEC-1) 
Existing Conditions 

Q1w Pond Elev 
[Cfsl [ftl 

566 2068.87 

Pre-improvements 

Q j o  Pond Elev 
[cfs] In1 

304 2068.23 

Post improvements 

Q1O Pond Elev 
[Cfsl Ifil 

304 2068.49 



SECTION 3: SURVEY DATA 

3.1 New Mapping 
Mapping was provided by the Flood Control District who used Southwest Mapping 
Technologies, Inc. to perform the service. The survey was performed under 
FCD2003C050 (Assignment 8). The aerial date is 9/5/05 and the scale is 1:2400. The 
mapping was performed using local datum (NAVD 88) and the mapping has a 1' contour 
interval. 

3.2 Field Survey Information 
Six structures were field surveyed within the project boundary. The field survey was 
sub-contracted to Brady Rich and Associates who performed the survey under 
FCD2003C050 (Assignment 9). The survey was performed on October 25,2005. Local 
GDAC points were used as control points. 

The structures surveyed were as follows: 

1. Tegner Street Bridge - NW retaining wall (extension from Abutment #I) 
2. Tegner Street Bridge - SW retaining wall 
3. Tegner Street Bridge - SE retaining wall (extension from Abutment #2) 
4. Hospital Wash - 4-2'x2' Box Culverts at Cavaness Avenue 
5. Coffinger Park retaining wall 
6 .  Basha'sIApartment Complex retaining wall 

The surveyed points for the Tegner Street Bridge were used to determine the difference in 
elevation between the ADOT plans for the bridge and the NAVD 88 vertical datum used 
for the design of this project. The difference was determined as adding 1.5 1 feet to the 
ADOT plans to meet NAVD 88. The Tegner Street Bridge elevations were revised for 
the HEC-RAS modeling of Sols Wash. 

Proposed improvements to existing structures include: 
Improvements to the upstream side of the Tegner Street Bridge include new pier 
extensions and a raised parapet wall. 
The existing retaining wall along the apartment complex and Basha's will remain 
with a new wall built parallel on the wash side. 
The existing retaining wall along the southwest side of Coffinger Park will be 
removed and replaced with a new retaining wall. 

The existing box culverts on Hospital wash, at Cavaness Avenue, will be removed and 
replaced with new larger culverts. 

3.3 CONVERSION TO NGVD 1929 
Conversion from NGVD 1929 to NAVD 1988 is accomplished by adding 2.02 feet. This 
conversion was obtained from the VERTCON program. 



3.4 ADOT US-93 INTERMIN BYPASS 
The datum difference between the ADOT plans for the interim bypass project (Jacobs 
and Assoc.) and the Sols Wash improvement plans was determined by referencing two 
monuments common to each project. These monuments are described in the following 
table: 

Table 3.4 Monument Datum Comparison Between ADOT and NAVD 1988 

Control ADOT FCD 
Point No. Description - Elevation Elevation delta 

[feet] [feet] [feet] 
1 Brass Cap Flush, #19817, South 114 Corner 2042.50 2044.47 1.97 
2 Brass Cap, Intersection of Mohave R Jefferson 2065.49 2067.47 1.98 

The elevation difference of 1.98 feet is added to ADOT's plans to reach the NAVD 1988 
datum which is the basis for the Sols Wash improvements. 



SECTION 4: DESIGNED HYDRAULIC CONDITIONS 

The project has been separated into three distinct sections. The first is from the new 
ADOT US-93 Bypass Bridge, which crosses over Sols Wash, upstream to the Tegner 
Street Bridge. The second is from the Tegner Street Bridge upstream to the upstream end 
of Gold Mine Village. The third section is the trimming of the island between the north 
and south prongs of Sols Wash. 

4.1 Hydraulic Modeling 
The basis of the design was the HEC-RAS model developed inthe pre-design project. A 
revised HEC-RAS model was developed reflecting the new mapping and the channel 
improvements reflected in the design plans. The modeling uses the 100-year peak 
discharge, the Tegner Street Bridge, bank protection from the design plans and the 
starting water surface elevation for the Hassayampa River taken from the West 
Consultants HEC-RAS model. 

Table 4.1 Starting Water Surface Summary 

Profile Starting Source 
WSEL 

100-yr Sols Wash with 10-yr WSEL on Hassayampa River 2045.31 West Consultants, Inc.* 
10-yr Sols Wash with 100-yr WSEL on Hassayampa River 2054.17 West Consultants, Inc. 

1100-yr Hospital Wash with 10-yr WSEL on Sols Wash 2066.25 this study I 
110-yr Hospital Wash with 100-yr WSEL on Sols Wash 2068.94 this study 

* see Reference 1 in Section 6 

Banks from the design plans were programmed into the HEC-RAS model to simulate 
future conditions while leaving the natural channel bottom unchanged. Multiple cross 
sections are located both up and downstream of the new drop structure located at river 
station 14+87 (bottom of the drop). The plans, details and typical sections can be found 
under a separate cover. A graphic of the hydraulic wash cross section locations can be 
found on Exhibit 5. 

Two HEC-RAS models were created to show the difference between high and low 
Manning's n-values conditions. One model, the proposed conditions, has a clean sandy 
channel bottom with an n-value of 0.026. This low n-value results in higher velocities 
within the channel due to less resistance. Over time some vegetation growth will occur 
which will increases the roughness in the channel section to an estimated n-value of 
0.030. This higher n-value condition results in a lower channel velocity but in a higher 
water surface elevation (WSEL). For the purposes of this project both conditions will be 
documented. The higher velocity condition is used to calculate the maximum scour depth 
and the higher WSEL as the basis for determining freeboard. 

4.1.1 Freeboard 
Floodwall/Levee heights were established using the calculated water surface elevations at 
the HEC-RAS cross sections. Then freeboard was added using the higher of the values 



calculated from either the District method or the freeboard reauirement identified by 
FEMA in their Guidelines and Specifcations for Hood ~ a z b d  ~ a p p i n ~  partners &ril 
2003). Additional freeboard was added to a portion of the south bank along Sols Wash 
where a bend in the wash causes super elevated flow. Freeboard calculatio~s can be 
found in Appendix E. 1. 

Along the south bank of Sols Wash at Goldmine Village, upstream of the new retaining 
wall, the bank is being raised to provide additional freeboard. A short wall is included to 
meet FEMA criteria for freeboa& from the well site upstream to a point where the bank 
is sufficiently high as to provide its own freeboard. 

4.1.2 Scour 
Sols Wash is broken into the following two reaches with regards to sediment transport: 

From upstream of Gold Mine Village to the Tegner Street Bridge 
From Tegner Street Bridge downstream to the US 93 Bypass Bridge 

To determine the scour depth, for the two reaches, a sediment transport analysis was 
prepared based upon methodology found in the Design Manual for Engineering Analysis 
ofFluvia1 Systems (Arizona Department of Water Resources). The scour depth for each 
reach can be found in the following table and calculations, including a 1.3 factor of 
safety, can be found in Appendix E.2. 

Table 4.1.2 Required Toe Down Summary 

Calculated Toe Down Depth 
Reach ID Description Scour Depth wlfactor of Safetv 

[ft] [ft] 

4.2 Levee's, Floodwalls and Retaining Walls 
The following summary table identifies the improvement type and location for each 
section. Structural calculations are located in Appendix F.3. 

1 Tegner Street Bridge to US 93 Bypass Bridge 

2 Upstream end of Project to Tegner Street Eiridgel 8.0 9.0 

9.2 10.0 



Table 4.2 Structural Section Summary 

from Station to Station Structural Type 

North Bank- 112+46.76 11 5+00 Levee 
115+00 116+00.00 Retaining Wall 

116+00.00 124t25.36 Floodwall 
124+25.36 127+21.20 Retaining Wall 
129+13.29 140+62.20 Floodwall 

South Bank- 210+45.69 215+50 Levee 
215+50.00 225c47.80 Floodwall 
226+76.81 231+20.13 Retaining Wall 
231+20.13 236tOO Floodwall 

The following are descriptions and locations of the structures featured in the design plans. 

4.2.1 US-93 Bypass Bridge to Tegner Street Bridge (South Bank) 
Existing conditions on the south side is characterized by an existing retaining wall above 
a rail and wired tied rock bank protection located along the Basha's and the Frontier 
Village Condominiums as well as the natural bank located along the frontage of the 
Wickenburg Community Center. The existing conditions will remain with the 
improvements constructed in front of the existing bank. 

4.2.1.1 New Levee (Sta. 210+45.69 to 215+50) 
Beginning at ADOT's US-93 Bypass Bridge a new levee extends to the west. The wash 
side of the new levee uses stacked gabion baskets to protect the face of the levee and a 
gabion mattress extending out under the surface of the wash to protect the levee from 
undermining and scour. 

The levee will be approximately 18 feet higher than the wash bottom and will have a 14- 
foot top width. The backside of the levee will slope at 3:l to match the existing ground. 

4.2.1.2 New Floodwall (Sta. 215+50 to 225+47.80) 
The new levee ties into the new floodwall beginning near the east end of the Bashas 
grocery store. This section includes new gabion baskets located in the wash adjacent to 
the existing rail and wire tied baskets. A gabion basket and mattress are located below 
the wash elevation with the mattress projecting out into the wash. The gabions protect 
the toe of the new bank protection from scour. The new gabions will also extend 
vertically above the existing bank protection and slope back with a gabion mattress to the 
face of a new floodwall. 

The floodwall will be located above the existing bank protection on the wash side of the 
existing floodwall. The new wall will be constructed in newly placed fill and extend 
vertically higher than the existing wall. The height of the wall varies based upon 



freeboard requirements. This floodwall extends west, from the levee, to the Tegner Street 
Bridge abutment. 

4.2.2 US-93 Bypass Bridge to Tegner Street Bridge (North Bank) 
Existing conditions is characterized by Coffinger Park's natural bank on the north side of 
the Wash. 

4.2.2.1 New Levee (Sta. 112+46.76 to 115+00) 
ADOT has acquired right-of-way along their proposed US 93 Bypass route. East of 
Coffinger Park ADOT has purchased and cleared several homes that fall with that right- 
of-way. Sols Wash will be widened to the north with the bank cut back to provide flow 
capacity in the wash. The new levee begins at the US 93 Bypass Bridge and extends to 
the west. 

The wash side of the new levee uses stacked gabion baskets to protect the face of the 
levee and a gabion mattress extending out under the surface of the wash to protect the 
levee from scour. The levee will be approximately 18 feet higher than the wash bottom 
and will have a 14-foot top width. The backside of the levee will slope at 4:l to match 
the existing ground. A ramp from the top of the levee into the wash is included to 
provide vehicular and equestrian access to the wash. 

4.2.2.2 New Floodwall (Sta. 115+00 to 116+00) 
A short section of floodwall is required to bridge the transition between the new levee 
and the new floodwall. 

4.2.2.3 New Floodwall (Sta. 116+00 to 124+25.36) 
The existing north bank is natural along Coffinger Park. Sols Wash will be widened to 
the north with the bank cut back to provide flow capacity in the wash. A new floodwall 
begins at the end of the levee and extends to the west. The floodwall has gabion baskets 
protecting the footing of the wall. A gabion mattress is located under the baskets and 
extends out into the wash to provide scour protection. 

4.2.2.4 New Retaining Wall (Sta. 124+25.36 to Sta. 127+21.20) 
This new retaining wall begins at the end of the floodwall and is located adjacent to the 
Coffinger Park entrance roadway. This wall extends west and ties into the abutment wall 
on the downstream side of the Tegner Street Bridge. 

4.2.3 Tegner Street Bridge to upstream of Goldmine Village (South Bank) 
Existing conditions consist of a gabion basket below the wash level with a gabion 
mattress lying on the 2.5: 1 sideslope and extending up to the top of bank. To increase the 
capacity of the channel and to align flows, for a smooth transition into the Tegner Street 
Bridge, Gold Mine Village will be cut back. The existing gabion blanket will be 
removed and the rock can be recycled for use with this project. 



4.2.3.1 New Retaining Wall (Sta. 226+76.81 to 231+20.13) 
A new retaining wall ties into the existing Tegner Street Bridge abutment. The new wall 
extends to the west to the upstream side of the Town's well site where the Casandro 
Wash pipes will project through the wall. 

4.2.3.2 New Floodwall (Sta. 231+20.13 to 236+00) 
A new floodwall ties into the new retaining wall just upstream of the Town's well site. 
The new floodwall extends to the west along the frontage of Goldmine Village. 

4.2.3.3 New Gabion Bank Protection (Sta. 236+00 to Sta. 243+00) 
A new gabion basket is located below the channel surface at the toe of the south bank. A 
new gabion mattress will extend out into the wash to prevent scour. A second mattress 
will connect to the top of the basket and lie on the new embankment, at 2.5:1 sideslopes. 
The Gold Mine Village site will be filled so that the top of the bank exceeds minimum 
freeboard requirements. The gabions will begin at the end of the floodwall and extend 
west to near the upstream end of Gold Mine Village adjacent to the existing railroad 
embankment. 

4.2.4 Tegner Street Bridge to Hospital Wash (North Bank) 
Existing conditions vary from dumped rock on a sloped embankment, to an unprotected 
sloped embankment, to a natural bank. 

4.2.4.1 New Floodwall (Sta. 129+13.29 to 140+62.20) 
A new floodwall begins at the Tegner Street Bridge abutment and extends to the west. 
The floodwall has gabion baskets protecting the footing of the wall. A gabion mattress is 
located under the baskets and extends out into the wash to provide scour protection. The 
upstream end of the floodwall ties into the wingwall for the Hospital Wash box culvert 
crossing of Cavaness Avenue. 

4.3 Detention Basin and Discharge Pipes 
On the north side of Sols Wash a new detention basin is located just east of Coffinger 
Park. This basin and its outlet pipes were described in Section 2.3 as part of the local 
drainage area created by the US 93 Bypass levee and the proposed improvements along 
Sols Wash. The basin is entirely located within ADOT right-of-way. Calculations for 
the basin volume can be found in Appendix A.3 and the results shown on Exhibit 2. 

Based upon the different criteria established in the hydrology (Section 2.3) the peak 
storage elevation was determined to be 2050.4. The detention basin has a storage 
capacity of approximately 7.1 acre-feet at an elevation of 2047.0. Therefore, the runoff is 
not fully contained within ADOT right-of-way as excess storm water which exceeds the 
basin capacity will pond in the area around the east end of Cofinger Park as well as 
adjacent to the US 93 Bypass embankment. The lowest finished floor elevation of the 
residences adjacent to the new detention basin is 2052.76. The design flood pool 
elevation is more than 2-feet lower (2050.4) than that finished floor. However, one 
structure is inundated by ponded storm water near the upstream end of the basin (see 



Exhibit 2). This structure is a storage shed located at the rear ofthe lot of 188 Swilling 
Avenue. 

At locations where the flood pool extends outside of ADOT right-of-way flowage 
easements should be obtained from the property owners. Table 2.3d lists the addresses 
where the flood pool breaks out ofthe right-of-way onto adjacent property. See the 
exhibit in Appendix A3. 

The detention basin discharges flow through two 42-inch pipes located at the south end of 
the basin. The pipes have flap gates on the Sols Wash side to prevent backflow into the 
basin. During the local 10-year event (100-year event on Sols wash) the basin does not 
discharge to Sols Wash since there is a negative hydrostatic head, therefore, the basin 
must retain all local runoff until the water depth in Sols Wash recedes allowing the basin 
to drain through the discharge pipes. However, during the local 100-year event (10-year 
flow on Sols Wash) a positive hydrostatic head develops which allows a discharge of 
flows into Sols Wash through the outlet pipes. 

The detention basin will be built with the US 93 Bypass project except at the southern 
end where the contours will be blended into the existing contours along Sols Wash. 
When the Sols Wash project begins the levee will be constructed which encloses the 
basin. 

4.4 Sols Wash Drop Structure 
The Sols Wash drop structure was modified, from the pre-design report, to be a sloped 
drop instead of a vertical drop. The drop structure is located between Sta. 14+18 and Sta. 
15+38 of the plan set. The height of the drop is 7.66 feet. The length of the stilling basin 
was also revised. Details for the structure can be found in the plans and backwater and 
hydraulic calculations can be found in Appendix E.4. 

4.5 Hospital Wash Box Culverts 
The existing culvert crossing of Hospital Wash at Cavaness Avenue is reconstructed to 
include two 10' by 4' box culverts which can convey the 100-year peak discharge from 
the Hospital Wash watershed. The hydrology included within this report identifies that 
discharge as 502 cfs. The roadway along Cavaness Avenue at the approach to each side 
of the new box culverts is also revised to match the new structure. The downstream 
eastern wingwall ties into the floodwall at the upstream end of the north bank 
improvements to Sols Wash at Station 40+47.21. 

A new floodwall extends along the eastern bank of Hospital Wash upstream to a point 
identified as no longer being affected by backwater from Sols Wash. The top of the new 
floodwall maintains the freeboard requirement established in Section 4.1 .l. 

4.6 Local Drainage Inlets 
Under existing conditions stormwater runoff, from local drainage areas, spill directly into 
Sols Wash. With the new improvements a method for discharging these local flows is 
required to prevent standing water behind the new structures. 



4.6.1 New Catch Basins and Connector Pipes 
The local drainage described in Section 2.4 uses inlets and discharge pipes to collect and 
convey the runoff back into Sols Wash. Since there isn't room to store flows behind the 
floodwalls the inlets and pipes are designed to convey the 100-year local runoff. Each 
discharge pipe is equipped with a flap gate at the outlet to prevent a backflow from Sols 
Wash. The following table summarizes the inlet sizes and locations. A map showing the 
inlet locations and contributing drainage areas can be found in the map pocket (Exhibit 
3). Appendix E.5 contains calculations for the inlets and connector pipes. 

Table 4.6 Pipe Diameter and Inlet Type Summary 

Three inlets are located at the west end of the Bashas building (Subbasin B). The three 
inlets have a common floodpool (elev = 2057.7) that defines the headwater conditions. 
The inlets have different grate elevations and pipe elevations but work together to 
discharge the ponded water into Sols Wash based upon inlet capacity and pipe discharge 
capacity. 

Sub-basin 

A 
B 
C 
E 
N1 
N2 

The floodpool at the inlets in Sub-basin C ponds to an elevation of 2048.7+/- and Mr, 
Garcia's finished floor is at 2049.7+/-. Water will begin to spill into the Community 
Center parking lot at 2048.5+/-. This breakout will flow to the east around the 
Community Center and ultimately into a discharge pipe into the Hassayampa River. 

4.6.2 Goldmine Village Outfall Pipes 
Two existing 48-inch pipes connect a collection channel on the south side of the 
Goldmine Village site with Sols Wash just upstream of the Town's well site. These pipes 
also convey the local runoff from the watershed located downstream of the Casandro 
Dam. The problems with this system are outlined in Section 2.4.1. 

Q,M) (cfs) 

23.4 
50.7 
65.5 
7.2 
1.6 

21.5 

The Goldmine Village site should include adequate grading and drainage design to 
prevent flooding of their site. As the flow in Sols Wash recedes the two 48-inch pipes 
will quickly drain the backwater pond formed on the south side of the Goldmine Village 
site. 

4.6.3 Casandro Wash Outfall Pipes 
Two existing 48-inch pipes discharge Casandro Wash just upstream of the Town's well 
site. These pipes do not have flap gates to prevent backwater, but are located such that 
they do not cause an upstream flooding hazard with the exception of the manholes 

Connector Pipe 
Diameter 
30-inch 

2x24" & 1x30" 
2 x 36-inch 

18-inch 
18-inch 
30-inch 

Inlet Type 

1-COP Type N (Triple) inlet 
3-COP Type N (Triple) inlets 
2-COP Type MI, L=10 inlets 
1-COP Type N (Single) inlet 
1-COP Type N (Single) inlet 

MAG Headwall (Type 501 Modified) 



located adjacent to the railroad. It is necessary to use bolt down manhole covers to 
prevent water bubbling out. 

4.6.4 Southwest Gas Site 
With the future development of the Southwest Gas site the remaining contributing 
drainage area discharges to an existing 24-inch pipe which outfalls into Sols Wash. This 
outlet pipe will be fitted with a flap gate to prevent flows in Sols Wash from backing up 
into the site. With the flap gate preventing discharge during large flows in Sols Wash it 
is necessary to provide 100-year storage onsite. An estimate of the future drainage area 
and existing storage shows that the Southwest Gas site is lower that the 100-year flood 
pool indicating the need for a new storage basin. See the graphic and calculations in 
Appendix A.4. 

4.7 Island Trimming 
The existing island, upstream of the confluence with Hospital Wash, restricts the 
conveyance capacity of Sols Wash North Prong, forcing floodwaters over the north bank 
of the wash and into the adjacent mobile home park. These over bank flood flows leave 
Sols Wash as unconfined flow over Tegner Street, north of the bridge. 

In the pre-design report island trimming was proposed to specifically increase the 
capacity of the north prong to accept all runoff that exceeds the south prong banks. The 
island-side banks of both the north and south prongs were trimmed to improve capacity. 
In the case of the south prong the bank was trimmed opposite of Gold Mine Village to 
stabilize the wash capacity while the north prong was widened to accept all runoff that 
overtopped the island. 

A cut line was proposed to trim the island on both the north and south banks of the island. 
The HEC-RAS model was updated to determine the effect of the island trimming. 
Multiple iterations of cutting the bank and modeling the change resulted in finding a new 
wash width that contains the flow without overtopping the north bank of Sols Wash. The 
total area of disturbance, for channel widening, is approximately 6.6 acres and the 
approximate volume of material to be removed is 54,700 cubic yards. 

Future maintenance will be necessary to maintain the condition of the widened wash and 
prevent new vegetation from reducing the conveyance capacity. 

4.8 Tegner Street Bridge Pier Extension and Parapet Raising 
The hydrologic calculations show that the Tegner Street bridge parapet is nearly 
overtopped when Sols Wash is conveying the 100-year peak discharge (15,045 cfs). The 
parapet wall and the abutment walls adjacent to the bridge need to be raised to meet the 
freeboard requirements of 4-feet above the calculated water surface elevation. 

New pier extensions will be added to the upstream side of the bridge to increase 
efficiency by channeling flows, reduce debris blockage and to provide fleeboard. The 
extensions are separate from the bridge with individual footings but connected together 



by a cross bracing located at the top adjacent to the bridge deck where a new wall is 
located which extends vertically to provide the necessary freeboard. Calculations for the 
design of the pier extensions can be found in Appendix F.1. 



SECTION 5: UTILITY CONFLICTS 

Uti l i ty  conflicts are identified by  type and location (station) in the following table. A 
description o f  the conflict and the proposed resolution is  included. 

Table 5 Utility ConflictlResolution Summary 

Station Utility Conflict Proposed Solution 

10+50 to 13+00, L 1-1" Eiec (PVC) under new levee abandonlremove 
15+13 R powerllight pole construction of new levee relocate 
15+21, L powerllight pole construction of new levee relocate 
15+75 1-5" Unknown crosses Sots Wash horizontal & 

I 15+76 1-2" CATV upstream of Tegner St. bridge vertical realignment I 
15+77 5-2" Elec (PVC) in a single trench - to the west 
15t78 2-4" Elec (PVC) crosses Sols Wash vertical realignment 

15+80 to 15+90, L 1-1" Gas (PE) crosses retaining wall horizontal realignment 
16+00. L Gas Valve CC slab blocks levee access relocate valve 
16+45, L Elec Transformer blocks levee access relocate meter 

25+40 L to 27+00 R 2-5" Elec (PVC) crosses Sols Wash sleeved through toe down 
encased in concrete 

. 

2 7 ~ 9 4  1-8" Tele Duct crosses Tegner Bridge pier extensions vertical realignment 
28+05 Unknown Eiec crosses Tegner Bridge pier extensions vertical realignment 
28+14 1-3" Gas (STL) crosses Tegner Bridge pier extensions sleeved through toe down 

Water and sewer are not included, in the above table, since they are public utilities that 
w i l l  be adjusted by the contractor during construction. A water and sewer report can be 
located in Appendix G. 
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Appendix A.l Sols Wash Hydrology 

The hydrology for  Sols Wash has been calculated in previous studies. The fol lowing 
information is from FEMA's Flood Insurance Study for Maricopa County, Arizona and 
Incorporated Areas, Volumes I through 17, dated September 30, 2005. 

1 Contributing Peak 100-year 
I~ocation Drainage Area Discharge 

[sq. miles] [cfs] 
Sols Wash, at confluence with Hassayampa River 147.2 15,045 . . 
Sols Wash, above confluence of Cassandro Wash 145.5 14,459 
Sols Wash, above confluence of Hospital Wash 145.1 14,413 
Sols Wash, above confluence of Flying E Wash 134.8 12,945 
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Sols Wash Final Design Hospital Wash Peak 
Discharge Summary 

EEC Job No. 305020.01 
FCD2005C006 

HEC-1 PEAK 
MODEL DISCHARGE 

(cfs) 
100-year, 24-hour 369 
100-year, 6-hour 502 
10-year, 6-hour 168 



Engineering and Env~ronrnentai Consuitants 
SOLS - HOSPITAL WASH 

Land Use Data 
Page 1 7/27/2005 

Sub Basin LandUseCode Area Area Pct DTHETA Vegetation RTlMP I A Kn Kb Kb 
ID Ph) Condition Cover (%) (%I (in) Type 

Major Basin: 01 

SBOl L.D.R. 0.031 8.1 Normal 50.0 15 0.30 0.050 Low 0.052 

COMM 0.003 0.9 Normal 75.0 80 0.10 0.020 Min 0.038 

M.F.R. 0.010 2.7 Norrnai 50.0 45 0.25 0.050 Low 0.069 

V.L.D.R. ' 0.031 8.1 Normal 20.0 5 0.30 0.050 Low 0.052 

DESERT 0.304 80.2 Dry 25.0 0.35 0.030 Low 0.049 

Enalnsenng and ~nv~mnmental coruu~tantr 'Custom Value (not default value) itanddata) 



Engineering and Environmental Consultants 
SOLS - HOSPITAL WASH 

Soil Data 
Page 1 712712005 

Sub Basin Soil 
ID SUNEY 

Map Unit Area Area Pct XKSAT Rock Outcrop Effective 
(%) W) ?'4 

Major Basin 01 
SBol Marlcopa A-7 0.019 5.0 0.62 

Maricopa &I20 0.001 0.2 0.06 

Maricopa A-6 0.016 4.1 0.62 

Maricopa A-94 0.011 2.9 0.33 

Maricopa A-38 0912 55.7 0.13 

Maricopa A-94 0.122 32.1 0.33 

Enamsenna and Environmental Consullmu (sotIdala) 

'Custom Value (not default value) 



Engineering and Environmental Consultants 
SOLS - HOSPITAL WASH 

Paae 1 
Sub Basin Data 

. . . . . . . . . . - -. . .- . . - . . . . -- . . . 
.. -. 

... . .. -'.buranon:- ~'H<(,:. . :  -- Loss - . . Malhaa:Green.Ampt . - Unli.Hydragraph: Gla* - -  - -- -. 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Sub Basin Area Lenglh Slope Adj T1me.Area Kb IA DTHETA PSIF XKSAT RTIMP 
ID (sq (mi) (ftfmi) Slope (in) (in) (inihr) (%) 

ml) 

SSOI 0.38 1.79 106.0 106.0 Natural 0.052 0.34 0.35 5.20 0.26 4 Te (hrs) 1.50 0.92 0.78 0.63 0.55 0.50 

Vel (fls) 1.75 2.85 3.39 4.15 4.74 5.21 
R (hrs) 1.61 0.94 0.77 0.62 0.53 0.48 

~nomeedw and Env8ranmentai Consunants ' Non default value I~ubMSnll  
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FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 15FEB06 TIME 11:12:12 * 

, . ~ ~ * ~ * ~ * , ~ ~ ~ * . ~ * ~ * ~ * * * * , ~ ~ * ~ ~ ~ * * . ~ ~ ~ ~ ~  
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X X X  X X XX 
X X X  X X 
X X X X X X X  XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX xxxxx XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CERD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRIIN77 VERSION 
NFW OPTIONS: DAMBREAK OUTFLOW SIBMERGENCE . SINGLE EVENT DRMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,. .---. ~ - - ~ - ~ - ~  ~~~ ~ 

DSS:READ TINE SERIES AT DESIRED CALCULATION INTERVAL LOSS FJITE:GREEN END AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID ....... 1.......2.......3.......4.......5..'.....6.......7.......8.......9......10 
1 ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2 ID SOLS WASH FINAL DESIGN - Contract # 2005C006 
3 ID 

ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 
ID 
ID 
ID 2/15/06 Filename: HOSPITAL.IH1 
ID Last Revised: 02/15/06 
ID 
ID 1. The storm used was 100-year, 24-hour. 
ID 2. Clark was the unit hydrograph. 
ID 3. Time step of 2 minutes. 
ID 4. Green-Ampt loss methods were used. Normal depth Chamel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software. 
ID 



INPUT 
LINE 

NO. 

25  

25 KK SBO1 
26 KM Runoff subbasin SEOl 
27 BA 0.379 

44 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(Vl ROUTING I _ _ _  >)  DIVERSION OR PUMP FLOW 

I .  1 CONNECTOR I < - - - )  RETURN OF DIVERTED OR PUMPED 

SBOl 

20.0 

FLOW 

RUNOFF 5lbMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AXEA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
SBOl 369. 12.37 53. 14. 5. .38 

*" NORMAL END OF HEC-1 '** 



FLOOD HYDROGRAPH PACKAGE (HEC-11 * 
JUl4 1998 

VERSION 4.1 

* RUN DATE 15FEB06 TIME 11:12:47 

* U.S. AFWi CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(9161 756-1104 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731. HECIGS. HEClDB. ANn HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VFRSION - .  
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY. 
DSS:RERD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMRTIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DESIGN - Contract # 2005C006 
T" .- 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 
ID 
ID 
ID 2/15/06 Filename: HOSPITAL-6.1H1 
ID Last Revised: 02115106 
7n 
A- 

ID 1. The stom used was 100-year, 6-hour. 
ID 2. Clark was the unit hydrograph. 
ID 3. Time steD of 2 minutes. 
ID 4.  ree en-&t loss methods were used. Normal depth Channel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software 
ID 



KK SBOl 
KM Runoff subbasin S B O ~  
BA 0.379 
IN 15 

36 UA 100 

37 zz 
1 

SCHEMATIC DIAGRAM OF S T W  NETWORK 
INPUT 
LINE iV1 ROUTING (... > I  DIVERSION OR PUMP FLOW 

NO. ( . I  CONNECTOR i<---) RETURN OF DIVERTED OR PUMPED FLOW 

25 SBOl 

RUNOFF m Y  
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAR AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ SBOl 502. 4.33 68. 17. 6. .38 

*** NORMAL END OF HEC-1 *" 



FLOOD HYDROGRAPH PACKAGE (HEC-11 
JUN 1998 

VERSION 4.1 

RUN DATE 15FEB06 TIME 11:12:31 * 

.******.******.+%.+******,**..*******.* 

* U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER ' 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(9161 756-1104 

....................................... 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X ~~ ~~ 

XXXXYXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGWlM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731. HECIGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -MSKK- ON RM-CRRD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN ANE AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-l INPUT PAGE 1 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
1 ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2 ID SOLS WASH FINAL DESIGN - Contract # 2005C006 
3 ID 
4 ID Prepared by: 
5 ID Engineering and Environmental Consultants 
6 ID 3003 N. Central. Suite 600 

ID Phoenxx, Arlrona 85012 
ID Phone. 602-248-7702 FAX: 602-248-7851 
T" 

ID 
ID 2/15/06 File~ame: HOSPITAL-lo-6.IH1 
ID Last Revised: 02/15/06 
ID 
ID 1. The stom used was 10-year, 6-hour. 
ID 2. Clark was the unit hvdroara~h. . . .  
ID 3. Time step of 2 minutes. 
ID 4 .  Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software 
ID 



25 KK SBOl 
26 I(M Runoff subbasin SBOl 
27 BA 0.379 
28 IN 15 
29 PB 2.169 
30 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
3 1 PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
32 PC 0.962 0.972 0.983 0.991 1.000 
33 LG 0.34 0.35 5.20 0.26 4 

37 ZZ 
1 

SCHEMATIC DIAGRAM OF STREPM NETWORK 
INPUT 
LINE (Vl  ROUTING ( _ _ _  r )  DIVERSION OR PUMP FLOW 

NO. ( . I CONNECTOR ( < - - - I  RETURN OF DIVERTED OR PUMPED FLOW 

25 SBOl 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ SBOl 168. 4.57 32. 8. 3. .38 

* * *  NORMAL END OF HEC-1 + * *  



Appendix A.3 
US-93 LOCAL DRAINAGE 



Enaineerino and Environmental Consultants 
" LOCAL - LOCAL DRAINAGE 

Soil Data 

Sub Basin 
ID 

Major Basin 01 
SBOl Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Map Unit Area Area Pct XKSAT Rock Outcrop Effective 
(%I (%I (%) 

Enainee"n0and Enviranmenfd Consultants (soildata) 

'Custom Value (no1 defauil value) 



Engineering and Environmental Consuitants 
LOCAL - LOCAL DRAINAGE 

Land Use Data 
Page I 5/15/2006 

Sub Basin Land Use Code Area Area Pol DTHETA Vegetation RTlMP I A Kn Kb Kb 
ID Condition Cover (%) f%) (in) Type 

Major Basin: 01 
SBOl COMM 0.008 15.4 Normal 75.0 80 0.10 0.020 Min 0.035 

DESERT 0.035 63.6 Dry 25.0 0.25' 0.030 Low 0.061 

M.F.R. 0.012 21.1 Normal 50.0 45 0.25 0.050 Low 0.068 

SB02 COMM 0.040 100.0 Normal 75 0 80 0 10 0.020 Mln 0 031 

SB03 COMM 

M.D.R. 

M.F.R. 

0.028 59.3 Normal 75.0 80 0.10 0.020 Min 0.032 

0.007 14.4 Normal 50.0 30 0.25 0.050 LOW 0.071 

0.013 26.3 Normal 50.0 . 45 0.25 0.050 Low 0.068 

SB04 COMM 0.025 58.7 Normal 75.0 80 0.10 0.020 Min 0.033 

M.D.R. 0.01 3 31.5 Normal 50.0 30 0.25 0.050 Low 0.067 

ROWCROP 0.004 9.8 Normal 0.50 0.100 Hi 0.140 

SB05 MDR. 0.048 100.0 Normal 50 0 30 0 25 0 050 Low 0.060 

SB06 COMM 

M.D.R. 

PARK 

0.007 9.7 Normal 75.0 80 0.10 0.020 Min 0.036 

0.050 73.4 Normal 50.0 30 0.25 0.050 Low 0.059 

0.012 17.0 Normal 90.0 0.20 0.100 Hi 0.128 

SBlA COMM 0.014 41.7 Normal 75.0 80 0.10 0.020 Min 0.034 

DESERT 0.012 35.4 Dry 25.0 0.25' 0.030 Low 0.068 

M.F.R. 0.008 22.9 Normal 50.0 45 0.25 0.050 Low 0.070 

WQ ROWCROP 0016 100 0 Normal 0 50 0 100 HI 0 125 

~ n ~ n e e n n ~  and ~nvironmentd consvlrants Custom Value (not default value) llanddatal 



Paae 1 

Engineering and Environmental Consultants 
LOCAL- LOCAL DRAINAGE 

Sub Basin Data 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Sub Basin Area Length Slope Adj Tirne-Area Kb IA DTHETA PSlF XKSAT RTlMP 2 5 10 25 50 100 
ID (sp (ma (Wmi) Slope (in) (in) (inihr) (%) 

ml) 

SBO1 0.06 0.39 327.3 272.0 Urban 0.059 0.23 0.32 6.40 0.17 22 Tc(hrs) 0.23 0.20 0.18 0.16 0.15 0.15 

Vel (fls) 2.45 2.92 3.20 3.51 3.71 3.81 
R(hrs) 0.16 0.15 0.14 0.12 0.11 0.11 

SBlA 0.03 0.28 328.6 272.0 Urban 0.054 0.19 0.22 7.00 0.15 44 Tc(hrs) 0.18 0.15 0.14 0.13 0.13 0.12 

Vel (fls) 2.35 2.74 2.89 3.18 3.29 3.51 

R(hrs) 0.13 0.11 0.11 0.10 0.09 0.09 

SB02 0.04 0.35 103.7 103.7 Urban 0.031 0.10 0.15 7.60 0.14 80 Tc(hrs) 0.19 0.17 0.15 0.15 0.14 0.13 

Vel (fls) 2.73 3.07 3.33 3.52 3.72 3.86 
R(hrs) 0.16 0.14 0.13 0.12 0.11 0.11 

5803 0.05 0.50 132.5 132.5 Urban 0.047 0.16 0.15 8.00 0.1 1 64 Tc (hrs) 0.26 0.23 0.22 0.20 0.19 0.18 

Vei (fls) 2.79 3.20 3.38 3.67 3.82 4.01 
R (hrs) 0.27 0.23 0.22 0.20 0.19 0.18 

SB04 0.04 0.46 65.9 65.9 Urban 0.054 0.19 0.21 6.40 0.20 56 Tc (hrs) 0.39 0.32 0.29 0.26 0.25 0.23 

Vel (fls) 1.74 2.13 2.34 2.57 2.74 2.90 
R (hrs) 0.42 0.34 0.30 0.27 0.26 0.24 

SB05 0.05 0.48 54.2 542 Urban 0.060 0.25 0.25 4.70 0.36 30 Tc (hrs) 0.57 0.43 0.38 0.33 0.30 0.28 

Vel (fls) 1.23 1.63 1.86 2.14 2.32 2.49 
R (hrs) 0.62 0.46 0.40 0.34 0.31 0.29 

SB06 0.07 0.61 39.5 39.5 Urban 0.069 0.23 0.25 4.50 0.45 30 Tc (hrs) 0.80 0.60 0.52 0.45 0.41 0.38 

Vel(f1s) 0.94 1.26 1.44 1.68 1.83 1.99 

R (hrs) 0.78 0.56 0.48 0.41 0.37 0.34 

WQ 0.02 0.18 55.9 55.9 Urban 0.125 0.50 0.15 8.40 0.06 Tcfhrs) 0.48 0.34 0.30 0.27 0.25 0.24 

Vel (fls) 0.55 0.77 0.88 0.97 1.04 1.09 
R (hrs) 0.44 0.30 0.26 0.23 0.22 0.21 

~npineenn and ~nvimnmenta Consultants Non default value (subbasnl) 



Downtown Wickenburg 
Flood Hazard Mitigation Project 

Final Design 
FCD2005C006 

Local Drainage Land Use Map 
1" = 500' 



Downtown Wickenburg 
Flood Hazard Mitigation Project 

Final Design 
FCD2005C006 

N 
500 0 500 1000 Feet I 

Local Drainage Soils Map 1" = 500' 



Wickenburg Downtown Flooding 
Hazard Mitigation Project Final Design Engineering and Environmental Consultants, I ~ c  

3003 North Central Avenue Suite 600 

Local Detention Basin Floodplain Limit Phoenix. Arizona 85012 



Sols Wash Final Design 

Sols Wash with No Hassayampa -- - ----- - -- - -- 
WSE1o= 2048.8 

WSE~OQ, 2052.4 

Sols Wash with Hassayampa 
WSE,,= 2054.3 (100-year on Hassayampa) 

WSEIOO. 2052.4 (10-year on Hassayampa) 

Hassayampa Water Surface at Proposed Pipe 
WSElo~, 2058.7 

Hassayampa at Proposed Bridge with No Sols Wash 
WSE,,; 2045.3 

WSE,,,, 2054.2 

Drainage Areas 
Local = 0.33 sq. mi. 
Sols Wash = 147 sq. mi. 
Hassayampa = 710 sq. mi. 

EEC Job #305020.01 
FCD2005C006 



Sols Wash Channel Improvements - Final Design 
EEC Job No. 305020 

Local Detention Basin Volume 

Vprovided = 013 X [Atop + Abotfom + Sqfl(Atop X Abonorn)] 

Contour Volume Accumulative 
Elevation Depth Area Area Provided Volume 

[ft] [ft'l [acres] [acre-it] [acre-ft] 
2043 0 50445.4 1.16 0.0 0 
2044 1 62030.0 1.42 1.3 1.3 
2045 1 82902.3 1.90 1.7 2.9 
2046 1 119212.1 2.74 2.3 5.3 
2047 1 151 044.4 3.47 3.1 8.3 
2048 1 178484.0 4.10 3.8 12.1 
2049 1 197312.8 4.53 4.3 16.4 
2050 1 226286.4 5.19 4.9 21.3 
2051 1 255522.6 5.87 5.5 26.8 
2052 1 301 091.8 6.91 6.4 33.2 

Peak WSEL Volume Required 
(acre-ft) 

Sols Wash lOyr, Local 100yr' 2050.4 23.5 

Sols Wash 100yr, Local lOyr* 2049.2 17.4 

Notes - 'From HEC-1 Hydrology Models 





Rating Table Report 

Minimum Maximum Increment 

Discharge 0.00 400 00 10.00 CIS 

Projeec Engineer: Engineering & Environmental Consuitanis inc 
q:\ ... \outlet pipes for detention basin.cvm Engineering 8 Environmental Consultants Inc CulvenMaster "2.0 12.0051 
05/15/06 09:08:18 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1 666 Page 1 of 1 

- 

5Q 

SF 

5Q 

5v 

fjq 

)ischarge 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
1zo.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
310.00 
320.00 
330.00 
340.00 
350.00 
360.00 
370.00 
380.00 
390.00 
400.00 

(cfa)iW Elev. (it) 

2,048.83 
2,048.84 
2,048.66 
2,048.91 
2,048.97 
2,049.04 
2,049.14 
2,049.25 
2,049.37 
2,049.52 
2,049.68 
2.049.86 
2,050.05 
2,050.27 
2,050.49 
2,050.74 
2,051 .OO 

2,051.28 
2.051.58 
2,051.90 
2,052.23 
2,052.58 
2.052.94 
2,053.32 
2.053.72 
2.054.14 
2,054.57 
2.055.02 
2.055.49 
2,055.97 
2,056.48 
2,056.99 
2,057.53 
2,058.08 
2,058.65 
2,059.24 
2,059.84 
2,060.48 
2.061.10 
2,061.75 
2.062.42 



Culvert Calculator Report 
24" Pipe from WQARF Site 

Comments: Tailwater came from West 100-yr, NGVD '29 
Inverts estimated off of Jacobs plans on NGVD '29 

Solve For: Discharge 

-- - 

Culvert Summary 
-- 

Allowable HW Elevation 2,071.00 f l  Headwater DepthlHeight 7.50 
Computed Headwater Elevf 2,071.00 ft Discharge 53.90 CIS 

Inlet Control HW Elev. 2,064.81 ft Tailwater Elevation 2.056.53 R 
Outlet Control HW Elev. 2.071.00 ft Control Type Outlet Control 

Grades 

Upstream Invert 2,056.00 ft Downstream Invert 2,055.00 R 
Length 15000 ft Constructed Slope 0.006667 fUft 

Hydraulic Profile 

Profile CamposileM2PressureProtile Depth, Downstream 1.99 ft 

Slope Type Mild Normal Depth N/A n 
Flow Regime Subcritical Critical Depth 1.99 ft 

Velocity Downstream 17.16 fils Critical Slope 0.052654 nnt 

Section 

Section Shape Circular Mannings Coetficient 0.013 
Section Material Concrete Span 2.00 R 
Section Size 24 inch Rise 2.00 R 
Number Sections 1 

Outlet Control Prooerties 

Outlet Control HW Elev. 2,071.00 I t  Upstream Velocity Head 4.57 ft 

Ke 0.20 Entrance Loss 0.91 R 

lnlet Control Properties 

Inlet Control HW Elev. 2,064.81 ft Flow Control Submerged 
Inlet Type Beveled ring. 33.P bevels Area Full 3.1 ft2 
K 0.00180 HDS 5 Chart 3 
M 2.50000 HDS 5 Scale B 
C 0.02430 Equation Form 1 
Y 0.83000 

Project Engineer Engineering & Environmental Consultanb Inc 
q:\ ... \culvertmastehpipe out of qwarf.cvm Engineering & Environmental Consultants lnc CulvertMaster "2.0 [2.005] 
05/26/06 07:33:46 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuty, CT 06706 USA +1-203-755-1666 Page 1 of 1 



Sols Wash Channel Improvements - Final Design 
EEC Job No. 305020.01 

Detention Volume at 66" Pipe, north of WQARF site 

VProV,dSd = Dl3 x [AtOP + Aba,tom + sqrt(Aep X Abottom)l 

Contour Volume Accumulative Volume Available 
Elevation Depth Area Area Provided Volume Above 100-yr Hassayampa 

[ftl 
~ ~ - - ~  ~ lft21 [acres] [acre-ft] [acre-ft] [acre-ft] 

60 0 479.2 0.01 0.0 0 0 
62 2 83025.4 1.91 1.4 1.4 0 
64 2 143486.6 3.29 5.1 6.5 0 
66 2 180469.1 4.14 7.4 13.9 0 
68 2 214053.8 4.91 9.0 23.0 9.0 
70 2 251428.3 5.77 10.7 33.7 19.7 



Culvert Calculator Report 
66" Pipe - North of WQARF 10-yr Local, 100-yr Hassayampa 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation taken from West (RM 52.250 - WSE=2066.1) NGVD '29 

Solve For: Discharge 

Culven Summary 

Allowable HW Elevation 70.00 i t  Headwater DepthIHeight 1.89 
Computed Headwater Elevt 70.00 i t  Discharge 263.23 cfs 
Inlet Control HW Elev. . 68.15 A Tailwater Elevation 66.10 i t  
Outlet Control HW Elev. 70.00 It Control Type Outlet Controi 

Grades 

Upstream Invert 59.59 ft Downstream Invert 59.22 It 
Length 169.00 11 Constructed Slope 0.002189 fVft 

Hydraulic Profile 

Profile PressureProfile Depth. Downstream 6.88 R 
Slope Type NIA Normal Depth N/A f l  

Flow Regime NIA Critical Depth 4.51 A 
Velocity Downstream 11.08 fVs Critical Slope 0.006130 fVft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Soan 5.50 ft 
Section Slze 66 bnch Rise 550  A 
Number Sectlons 1 

Outlet Control Pro~erties 

Outlet Control HW Elev. 70.00 fl Upstream Velocity Head 1.91 A 
Ke 0.50 EntrancaLoss 0.95 fl 

lnlet Control Properties 

inlet Control HW Elev. 68.15 R Flaw Control N/A 
InletType Square edge wlheadwall Area Full 23.8 Az 
K 0.00980 HDS 5 Chan 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \c~I~ertma~ter\culverts nonh of wqari.cvm Engineering & Environmental Consultants lnc CuivertMaster "2.0 [2.005] 
05130106 05:02:48 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Rating Table Report 
66" Pipe - North of WQARF IO-yr Local, 100-yr Hassayampa 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 500.00 50.00 cfs 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \~~I~ertma~ter\cuI~erts north of wqarf.cvm Engineering & Environmental Consultants lnc CulvertMaster "2.0 I2.0051 
05/30106 05:03:18 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06706 USA +I-203-755-1666 Page 1 of 1 



Culvert Calculator Report 
66" Pipe - North of WQARF 100-yr Local, 10-yr Hassayampa 

Comments: inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation data was not available, assumed a3 of pipe height 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 70.00 R Headwater Depthineight 1.89 
Computed Headwater Eievi 70.00 R Discharge 308.97 cfs 

Inlet Control HW Eiev. 70.00 ft Tailwater Elevation 62.89 ft 

Outlet Control HW Eiev. 69.79 it Control Type Inlet Control 

Grades 

Upstream invert 59.59 ft Downstream Invert 59.22 ft 

Length 169.00 n Constructed Slope 0.002189 ftllt 

Hydraulic Profile 

Profile CornpositeM2PressureProfiie Depth, Downstream 4.82 fl 
Slope Type Mild Normal Depth NiA R 
Flow Regime Subcritical Critical Depth 4.82 tt 
Velocity Downstream 14.00 ftls Critical Slope 0.007656 Wt 

Section 

Section Shape Circular Mannings Coenicient 0.013 
Section Material Concrete Span 5.50 n 
Section Size 66 inch Rise 5.50 11 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Eiev. 69.79 fi Upstream Velocity Head 2.63 ft 
Ke 0.50 Entrance Loss 1.31 n 

Inlet Control Pronnrties 

Inlet Control HW Elev. 70.00 tt Flow Control Submerged 
inlet Type Square edge wlheadwall Area Full 23.8 fF 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Project Engineer: Engineering & Environmental Consultants inc 
q:\ ... \cuIvenmaster\cuivens north of wqarf.om Engineering 8 Environmental Consultants lnc CulvertMaster "2.0 [2.005] 
06/28/06 043443 PM e3 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06706 USA +i-203-755-1666 Page 1 of 1 



Rating Table Report 

a 66" Pipe - North of WQARF 100-yr Local, 10-yr Hassayampa 

- 

Range Data: 

Minimum Maximum increment 

Discharge 0 0 0  400.00 10.00 cis 

- ~ 

ischarge (cf tlW Elev. (11) 

Project Engineer: Engineering &Environmental Consultants Inc 
q:\ ... \cukerlmaster\cuI~erts north oi wqarf.cvm Engineering 6 Environmental Canrultants inc CulvellMaster "2.0 [2.005] 
07/05/06 07:52:33 AM 0 Haestad Methods, 1°C. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



. . 

Downtown Wickenburg Flooding Hazard Mitigation Project FCD 2005C006 
PCN 343.01.31 

Job No. 305020.01 

Upstream Flood Pool 
60-inch Discharge Pipe 

V = d~3'[Atop+A~onorn+~q~(AtoPtAbonorn)) 

60-inch pipe (L = 226 ft.) 
inlet invert = 2062.42 
outlet invert = 2061.97 
Roadside High Grade Elevation = 2068.00 

Differential Incremental Accumulative 
Elev Area Depth Volume Volume 

[acres] [ft] [acre-ft] 
2062 0.102 0 0.00 0.00 
2064 0.174 2 0.27 0.27 
2066 0.289 2 0.46 0.73 
2068 0.399 2 0.69 1.42 
2069 0.457 1 0.43 1.84 
2070 0.514 1 0.49 2.33 

'Floodpool storage volume limited to storage contained within ADOT R-0-W 



Culvert Calculator Report 
60" Pipe 100-year Local, 10-year Hassayampa 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation data was not available, assumed 2l3 of pipe height 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 2,070.00 It Headwater DepthIHeight 1.52 

Computed Headwater Elev; 2,070.00 It Discharge 194.71 cis 

Inlel Control HW Elev. 2,069.68 I t  Tailwater Elevation 2.065.30 n 
Outlet Control HW Elev. 2,070.00 It Control Type Outlet Control 

Grades 

Upstream invert 2,062.42 It Downstream Invert 2,061.97 ft 

Length 226.00 n Constructed Slope 0.001991 ftlft 

Hvdraulic Profile 

Prolile CompositeM2PressureProliie Depth. Downstream 3.99 It 

Slope Type Mild Normal Depth NIA It 

Flow Regime Subcritical Critical Depth 3.99 It 
Velocity Downstream 11.60 WS Critical Slope 0.005885 IVft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 5.00 It 
Section Size 60 inch Rise 5.00 It 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2,070.00 I t  Upstream Velocity Head 1.53 It 
Ke 0.50 Entrance Loss 0.76 It 

lnlet Control Properties 

inlet Control HW Elev. 2,069.68 It Flow Contml Submerged 
Inlet Type Square edge w/headwall Area Full 19.6 n2 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Eouation Form 1 

Project Engineer: Engineering & Environmental Consultants lnc 
q:\ ... \~~kertma~ler\cuIverts north of wqatf.cvm Engineering & Environmental Consultants b c  CulvertMaster "2.0 [2.0061 
06128106 04:33:59 PM OHaestad Methods, lnc. 37 Brookside Road Walerbuv, CT 06708 USA +1-203-765-1060 Page 1 of 1 



Rating Table Report 
60" Pipe 100-year Local, 10-year Hassayampa 

Range Data 

M~nlmum Maxlmum increment 

Discharge 000 40000 1000 cfs 

Project Engineer: Engineering & Environmental Consultants Inc 

q:\ ... \c~ivenma~ter\Cuiverts north of Wqarf.cvm Engineering & Environmental Consultants inc CulvertMaster "2.0 [2.005] 

07/05/06 08:53:51 AM BHaestad Methods. lnc. 37 Brookside Road Waterbur/. CT06708 USA +I-203-755-1686 Page 1 of 1 

:ischarge 

0.00 
10.00 

20.00 

30.00 

40.00 

50.00 

60.00 
70.00 

00.00 
90.00 

100.00 
110.00 

120.00 
130.00 

140.00 

150.00 
160.00 

170.00 

180.00 

190.00 
200.00 

210.00 
220.00 

230.00 
240.00 
250.00 
260.00 

270.00 

200.00 
290.00 

300.00 

310.00 
320.00 

330.00 
340.00 
350.00 

360.00 
370.00 

380.00 
390.00 
400.00 

(ctsjiW Elev. (fl) 

2.065.30 
2,065.32 
2.065.38 

2,065.48 

2,065.62 

2,065.79 

2.065.99 

2,066.22 

2,066.47 
2,066.72 
2,066.99 

2,067.26 
2,067.53 

2.067.81 
2,068.09 

2,068.38 

2,068.68 

2,069.00 

2.069.37 
2,069.80 

2,070.23 
2,070.68 
2,071.13 

2,071.60 
2.072.08 
2,072.58 

2,073.09 

2,07361 
2,074.15 

2.074.71 

2,075.28 
2,075.87 

2.076.47 
2.077.09 
2,077.73 

2.078.41 
2.079.14 

2.079.90 

2,080.67 

2,081.47 
2,082.28 



Culvert Calculator Report 
60" Pipe 10-year Local, 100-year Hassayampa 

Comrnenls lnvcns la<en lrahl Jbcobr ~ l a l l  (hGVD '291 
Ta~ i~a le r  Elevallan taden !lam Nesl (RM 57 467 - WSE;:207029) NGVD 29 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 72.00 It Headwater DepthIHeight 1.92 
Computed Headwater Elevr 72.00 11 Discharge 135.03 cfs 

Inlet Control HW Elev. 70.29 ft Tailwater Elevation 70.29 ft 
Outlet Control HW Elev. 72.00 R ControlType Outlet Control- 

Grades 

Upstream Invert 62.42 It Downstream Invert 61.97 R 
Length 226.00 It Constructed Slope 0.001991 fVft 

Hydraulic Profile 

Profile PressureProfile Depth, Downstream 8.32 R 
Slope Type NIA Normal Depth N/A R 

Flow Regime NIA Critical Depth 3.33 ft 

Velocity Downstream 6.88 IVs Critical Slope 0.004395 fVft 

a Section 

Section Shape Circular Mannings Coenicient 0.01 3 
Section Material Concrete Span 5.00 R 
Section Size 60 inch Rise 5.00 R 
Number Sections t 

Outlet Control Propenies 

Outlet Control HW Elev. 72.00 R Upstream Velocity Head 0.73 R 
Ke 0.50 Entrance Loss 0.37 R 

lnlet Control Properties 

Inlet Control HW Elev. 70.29 R Flow Control NIA 
Inlet Type Square edge w/headwall Area Full 19.6 lP 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Project Engineer: Engineering & Environmental C~nsultants lnc 
q:\ ... \culverimastehcuI~ens norih of wqalf.cvm Engineering & Environmental Consultants lnc CulveriMastet "2.0 [2.0051 
06/28/06 04:48:28 PM 0 Haestad Methods. lna. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1 666 Page 1 of 1 



Rating Table Report 
60" Pipe 10-year Local, 100-year Hassayampa 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 270.00 27.00 cfs 

Project Engineer: Engineering &. Environmental Consultants Inc 
q:\ ... \culvertmaster\cuIverts north of wqart.cvm Engineering 8 Environmental Consultants lnc CulvertMaster "2.0 [2.005] 
05/25/06 05:27:10 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CX 06708 USA cl-203-755-1666 Page 1 of I 



Project Description 

Worksheet US 93 Bypass, Sta. 1 
Flow Element Irregular Channel 

Method Manning's Formula 
Salve For Discharge 

Input Dala 

Slope 016670 Wfl 
Water Surface Elev ,069.00 fl 

Options 

Current Roughness Methoved Lotter's Method 

US-93 Bypass, Sta. 165+00 lo - lo - loo Pwae\ 
l/z 

Worksheet for Irregular Channel 

Open Channel Weighting Ned LotteTs Method 
Closed Channel Weightin! Horlan's Method 

Results 

Mannings Coeffic 0.040 
Elevation Ranse 58.00 lo 2,070.00 
Discharge 
Flow Area 
Wetted Perimetel 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocily 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type 

111.66 cfs 
37.0 fl' 

74.13 n 
74.00 fl 

1.00 n 
2,068.89 n 

0.030582 fUfl 
3.02 fUs 
0.14 R 

2,069.14 R 
0.75 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coeficient 

"+on n+w 0 040 

Natural Channel Points 

Slation Elevation 
(R) (fi) 

O+OO 2,070.00 
0+04 2.069.00 
0+08 2,068.00 
0+78 2.069.00 
0+95 2.070.00 

Notes: Discharqe at even foot Increments 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \Rowmaster\us93. sta.fm2 ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. FlowMasterv6.1 [614kl 
10119/06 05;15:13 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 08708 USA (203) 755-1668 Page 1 of 1 



Curve 
Plotted Curves for Irregular Channel 

Projecl Description 

Worksheet US 93 Bypass, Sta. 1 

Flow Element Irregular Channel 
Method Manning's Formula 
Salve For Discharge 

i n ~ u t  Data 

Slope 016670 ftlft 

Ootions 

Current Roughness Methoved Lotler's Method 
Open Channel Weighting wed Lotter's Method 

Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevat 2.068.00 2.070.00 0.03 

Worksheet: US 93 Bypass, Sta. 165+00 
Discharge vs Water S u r f a c e  Elevation 

700.0 

600.0 

500.0 

400.0 
$z 
8 + 
$ .% .- C) 300.0 

200.0 

100.0 

0.0 
2068.0 2068.2 2068.4 2068.6 2068.8 2069.0 2069.2 2069.4 2069.6 2069.8 2070.0 

Water Surface Elevation 
(ft) 

Project Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. 
q:\...\fl~wmaster\us-93, sta.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMasterv6.1 [614kl 
10119106 05:15:03 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



1*,*.**'****""***%~~*~****""-'*~ 
....................................... 

FLOOD HYDROGRAPH PACKAGE (NEC-1) * 
U.S. ARMY CORPS OF ENGINEERS * 

JUN 1998 
HYDROLOGIC ENGINEERING CENTER * 

VERSION 4.1 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
* RUN DATE 28NOV06 TIME 15:37:49 
(916) 756-1104 

f * * * * * . , * * * * * * l f * f f _ * * i * * ~ ~ ~ * . * * ~ * ~ ~ * * ~ ~ . . ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X X XYXXYXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLIICBS ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEC1GS. 
HEClDB. AND HEClKW. 

THE DEFINITIONS OF V4RIABLES -RTIMP- AND -RTIOR- HAVE CWINGED FROM THOSE USDD WITH 
THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 
IS THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAY OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, 
DSS:WRITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN ILND AMPT 
INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT 
PAGE 1 

LINE 
ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1 ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2 ' ID SOLS WASH Final Design - Contract # 2005C006 
3 ID 

15 
16 

and 
17 

19 
20 

routing. 
21 

software. 
22 

ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
rn  

ID 
ID 7/21/05 Filename: 100-10-0.lH1 
ID Last Revised: 10/19/06 
ID 
ID 1.   he storm used was 100-year, 6-hour with a 10-year flow in Sols 

ID 2. Clark was the unit hydrograph. 
ID 3. Time step of 2 minutes. 
ID 4 .   ree en-Ampt loss methods were used. Normal depth Channel 

ID 5. The sub-basin parameters were generated using FCDMC's DDMSW 



9801 BASIN 
0.055 

~ivert to Hassayampa 
t low diverted through a 60" pipe. 
~h~ 60" ~ i p e  is part of A ~ O T  us-93 plans is in the northern . . 

portion 
41 
42 

much lower 
43 

of sub-basin 2. 
The WSE for the 10-yr event on the Hassayampa is unknown but 

the 100-yr WSEL (2070.29 +I- from BFE's near STa. 165+00) 
The 10-yr flow on the Hassayampa is only 20% of 100-yr 

the tailwater for the outlet of the 60-inch pipe was 

44 KM 
discharge. Theref 

45 KM 
assumed to be-at 213 o 

46 KM 
47 KM 

'29 datum. 
48 KM 

stored in the ADOT 
49 KM 
50 RS 

pipe outlet height (2065.301. 
The stage-storage-discharge relationship was based on NVGD 

storage data is based only upon the volume that could be 

1 STOR -1 
HEC-l INPUT 1 

PAGE 2 

LINE 
ID ....... 1. ...... 2.......3 

DO1 
Divert flow through pipe 

UVOl 
0 135.7 168.3 194.1 500 
0 135.7 168.3 194.1 194.1 

R01 
Route remainder flow from SBOl to CPO2 
1 PLOW -1 

0,030 0.030 0.030 1600 0.0100 
0 12 14 16 18 20 

2074 2070 2070 2070 2070 2070 

KK SSOlA BASIN 

KK 901A 
KM Route flow from SBOlA to CPO2 
RS 1 FLOW -1 
RC 0,030 0.030 0.030 900 0.0200 
RX 0 12 14 16 18 20 22 34 
RY 2074 2070 2070 2070 2070 2070 2070 2074 

KK SBO2 BASIN 
BA 0.040 



83 KK CP02 
84 KM . Combine SBO1. SBOlA with SBO2 
85 HC 3 0.130 

86 KK PIPE 
87 KM Divert to Hassayampa 
88 KM Flow diverted through a 66' pipe. 
89 KM The pipe was called out as a part of the ADOT US-93 plans as 

a 48" pipe. 
90 KM As part of this project, the pipe will be upsized to a 66" 

pipe. 
91 KM There is a dike downstream of the pipe with an elevation of 

2070, crest 
1 HEC-1 INPUT 
PAGE 3 

LINE 
ID . . . . . . .  1. . . . . . .  2.......3.......4.......5.......6.......7.......8.......9......10 

92 KM The pipe is located in the southeastern corner of the sub- 
basin. 

93 KM The WSE for the 10-yr event on the Hassayampa is unhown but 
much lower 

94 KM the 100-yr WSEL (2066.141. The lo-yr flow is only 20% of 
100-yr dischar 

95 KM the tailwater for the outlet of the 66-inch pipe was 
assumed to he at 2/3 o 

96 KM pipe outlet height 12063.22). 
97 KM The stage-storage-discharge relationship was based on NVGD 

'29 datum. 
98 KM Storage data ie based upon existing volume within West's 

CLOMR Floodplain 
99 KM 
100 RS 1 STOR -1 
101 SV 0 0.1 1.4 3.7 6.5 13.9 23.0 
102 SE 2059 2060 20622063.2 2064 2066 2068 
103 SQ 0 0 0 0 100.0 187.5 258.9 

104 KK DO2 
105 KM Divert flow through pipe 
106 DT DVO2 
107 DI 0 263 1000 

109 KK R02 
110 KM Route remainder flow from SBO2 to CP04 
111 RS 1 FLOW -1 
112 RC 0.030 0.030 0.030 1800 0.0100 
113 RX 0 6 9 12 22 25 28 34 
114 RY 2057 2055 2054 2053 2053 2054 2055 2057 

WQ BASIN 

DWQ 
Divert flow through pipe 

D W Q  
0 12.7 65.2 1000 
0 12.7 14.7 14.7 

RWQ 
Route remainder flow from SB02 to CP04 
1 P W W  -1 

1 
PAGE 4 

LINE 

HEC-1 INPUT 



132 KK 5803 BASIN 

138 KK R03 
139 KM Route flow from SB03 to CP04 
140 RS 1 FLOW -1 
141 RC 0.045 0.045 0.045 860 0.0100 
142 RX 0 30 60 80 100 120 150 180 
143 RY 2070 2065 2060 2060 2060 2060 2065 2070 

144 KK 5804 BASIN 
145 BA 0.042 

153 KK R04 
154 KM Route flow from SB04 to CP06 
155 RS 1 FLOW -1 
156 RC 0.030 0.030 0.030 2000 0.0050 
157 RX 0 6 9 12 22 25 28 34 
158 RY 2057 2055 2054 2053 2053 2054 2055 2057 

159 KK SB05 BASIN 
160 BA 0.048 
161 LG 0.25 0.25 4.70 0.36 30 
162 UC 0.283 0.286 
163 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 

94.0 97.0 

170 RY 

1 
PAGE 5 

LINE 
ID ....... 1 ....... 2....... 3 

R05 
Route flow from SB05 to CP06 
1 FLOW -1 

0.045 0.045 0.045 1500 0.0100 
0 40 80 90 110 120 160 200 

2056 2055 2054 2053 2053 2054 2055 2056 

HEC-1 INPUT 

SB06 BASIN 
0.068 

CP06 
Combine CP04, SB05, with SB06 
3 0.350 

BASIN 
BASIN DISCHAi7GES THROUGH 2-42" PIPES TO SOLS WASH 
WWEST ADJACENT FFE=2052.76 AT 649 CHESTNUT STREET 
THIS MODEL USES 100-YBAR POR LOCAL DRAINAGE, 10-YEAR FOR SOLS 

WITH WSE12048.83, NO PLOW IN THE HASSAYAMPA RIVER 



1 

INPUT 
LINE 

NO. 

2 6  

185 KM The stage-storage-discharge relationship is based on N A W  

SCHEMATIC DIAGRAM OF STREAM NETWORK 

IVI ROUTING I... >) DIVERSION OR PUMP FLOW 

I. 1 CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 

....... > DVO 1 
DO1 
v 
v 

R01 

SBOlA 
v 
v 

ROlA 

CP02 
v 
v 

PIPE 

....... > D W Q  
DWQ 
v 
v 

RWQ 



; 
180 BASIN 

(*"I RUNOFF ALSO COMPUTED AT THIS LOCATION 
~***'************+L~~.*.****..*..~*****.~* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
U.S. ARMY CORPS OF ENGINEERS * 

JUN 1998 
HYDROLOGIC ENGINEERING CENTER 

VERSION 4.1 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
* RUN DATE 28NOV06 TINE 15:37:49 * 
(9161 756-1104 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
BASIN MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK 
AREA STAGE MAX STAGE 
+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

ROUTED TO 

4.10 

DIVERSION TO 

HYDROGIULPH AT 

ROUTED TO 

.oo 

HYDROGRAPH AT 

ROUTED TO 

4.03 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

4.20 

SBOl 

DO1 

DVOl 

DO1 

R01 

SBOlA 

ROlA 

SB02 

CP02 

PIPE 



DIVERSION TO 
+ DV02 110. .OO 16. 4. 
.13 

HYDROGRAPH AT 
+ DO2 0. .OO 0. 0. 

ROUTED TO 
+ R02 0. .oo 0. 0. 
.13 
+ 
2053.00 .OO 

HYDROGRAPH AT 
+ WQ 43. 4.07 4. 1. 
.02 

-DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

4.13 

HYDROGRAPH AT 

ROUTED TO 

4.10 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
+ SB05 100. 4.10 11. 3. 

ROUTED TO 
+ R05 87. 4.20 11. 3. 

HYDRCGRAPH AT 
+ SB06 122. 4.13 15. 4. 
.07 

3 COMBINED AT 
+ CP06 449. 4.17 56. 14. 
.35 

ROUTED TO 
+ BASIN 135. 4.67 35. 9. 
.35 

*** NORMAL END OF HEC-1 "* 



* FLOOD HYDROGRAPH PACKAGE IHEC-1) * 
OF ENGINEERS * 

JUN 1998 
ENGINEERING CENTER 

VERSION 4.1 
STREET 

CALIFORNIA 95616 
* RUN DATE 240CT06 TIME 15:38:26 + 

756-1104 

U.S. ARMY CORPS 

HYDROLOGIC 

609 SECOND 

DAVIS. 

(9161 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXYXX X 
X X X  X X 
X X X  X X X 
X X XYXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND 
HEClKW . 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE 
INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE 
FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 
PAGE 1 

LINE 

HEC-1 INPUT 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH Final Design - Contract # 2005C006 
T" -- 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 
ID -- 

ID 
ID 7/21/05 Filename: 10-10-100.IH1 
ID Last Revised: 7/24/06 
ID 
ID 1. The storm used was lo-year, &-hour with a 10-year flow in Sols and 
ID loo-year flow on Hassayampa River (highest WSEL condition). 
ID 2. Clark was the unit hydrograph. 
ID 3. Tine step oE 2 minutes. 
ID 4. Green-Ampt loss methods were used. Normal depth channel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software 
ID 



KK SBOl BASIN 
BA 0.055 
IN 15 
PB 2.200 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
PC 0.362 0.972 0.983 0.991 1.000 
LG 0.23 0.32 6.40 0.17 22 

KK DO1 
KM A 60" pipe is part of ADOT US-93 plans is in the northern portion 
KM of Sub-basin 2 which is the outfall for Suh-basin 1. 
KM The stage-storage-discharge card is based on NGVD '29 datum. 
KM The 100:yr W S E L ~ O ~  the Hassayampa is 2070.29 which will back up through 
KM the 60-inch culvert, therefore, a flap gate is installed on the outlet p 
KM to prevent backwater from the Hassayampa River (therefore 0 cfs is 

discharg 
44 
45 
46 

KM through the 60-inch pipe to the Hassayampa River). The local lo-year 
KM discharge must be stored either at the 60-inch pipe inlet or in 
KM the flood pool located upstram of the WQARF site at CP02. 
KM After the peak has passed on the Hassayampa River the flap gate will 
KM open and the ponded water will discharge through the 60-inch pipe. 
KM This stage/storage/discharge operation assumes 0 cfs through the 60-inch 
KM pipe with the SV card defining the storage at the 60-inch pipe inlet and 

HEC-1 INPUT 1 
PAGE 2 

LINE 

KM the SQ card defining the discharge from the storage pond (spill 
KM elevation 2068.01, which is then routed to CP02. 
",A 

KK R01 
KM Route remainder flow from SBOl to CP02 
RS 1 FLOW -1 
RC 0.030 0.030 0.030 1600 0.0100 

KK SBOlA BASIN 
BA 0.034 

0.19 0.22 7.00 0.15 44 

KK ROlA 
KM Route flow from SBOlA to CP02 
RS 1 FLOW -1 
RC 0.030 0.030 0.030 900 0.0200 
RX 0 12 14 16 18 20 22 34 
RY 2074 2070 2070 2070 2070 2070 2070 2074 

KK SBO2 BASIN 
BA 0.040 
LG 0.10 0.15 7.60 0.14 80 
UC 0.154 0.126 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 



1 
PAGE 3 

LINE 

KK CP02 
KM Combine SBO1, SBOlA with SB02 
HC 3 0.130 

KK PIPE 
KM Divert to Hassayampa 
KM Flow diverted through a 66" pipe. 
KM The pipe was called out as a part of the ADOT US-93 plans as a 48" pipe. 
KM As part of this project, the pipe will need to be upsized to a 66" pipe. 
KM  here is a dike downstream of the pipe with an elevation of 2070, crest 
KM  he pipe is located in the southeastern corner of the sub-basin. 
KM The WSE for the 100-year event on the Hassayampa was taken from WEST. 
KM The 100-year WSE is 2066.1 INVGD '291. 

HEC-1 INPUT 

KM The stage-storage-discha* relationship was based on NVGD '29 datum. 
KM The storage volume is based upon the available volume above the 100-yr 
KM floodplain elevation (2066.11 per West Consultants CLOMR. 
RS 1 STOR -1 
SV 0 4 9 
SE 2066.1 2067 2068 
SQ 0 125.7 182.7 

KK 002 
KM Divert flow through pipe 
DT DVO2 
DI 0 263 1000 

KK R02 
KM Route remainder flow from SBO2 to CP04 
RS 1 FLOW -1 
RC 0,030 0.030 0.030 1800 0.0100 
RX 0 6 9 12 22 25 28 34 
RY 2057 2055 2054 2053 2053 2054 2055 2057 

KK WQ BASIN 
BA 0.016 
LG 0.50 0.15 8.40 0.06 0 
UC 0.300 0.260 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK DWQ 
KM Divert flow through pipe 
DT DVWO 

KK RWQ 
KM Route remainder flow from SB02 to CP04 
RS 1 F M W  -1 
RC 0.030 0.030 0.030 1000 0.0100 
RX 0 6 9 12 22 25 28 34 
RY 2057 2055 2054 2053 2053 2054 2055 2057 

KK SB03 BASIN 
BA 0.048 

HEC-1 INPUT 
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LINE 
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LINE 

KK R03 
KM Route flow from SB03 to CP04 
RS 1 FLOW -1 
RC 0.045 0.045 0.045 860 0.0100 
RX 0 30 60 80 100 120 150 180 
RY 2070 2065 2060 2060 2060 2060 2065 2070 

KK SB04 BASIN 
BA 0.042 
LG 0.19 0.21 6.40 0.20 56 
UC 0.288 0.304 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

KK CP04 
KM Combine RO2, RWQ, SB03 with SB04 
HC 4 0.108 

KK R04 
KM Route flow from SB04 to CP06 
RS 1 FLOW -1 
RC 0.030 0.030 0.030 2000 0.0050 

KK SB05 BASIN 
BA 0.048 
LG 0.25 0.25 4.70 0.36 30 

KK R05 
KM Route flow from SB05 to CP06 
RS 1 FLOW -1 
RC 0.045 0,045 0.045 1500 0.0100 
RX 0 40 80 90 110 120 160 200 
RY 2056 2055 2054 2053 2053 2054 2055 2056 

KK SB06 BASIN 
BA 0.068 

HEC-1 INPUT 

KK BASIN 
KM BASIN DISCHARGES THROUGH 2-42" PIPES TO SOLS WASH 
KM LOWEST ADJACENT FFE=2052.76 AT 649 CHESTNUT STREET 
KM THIS MODEL USES 10-YEAR FOR LOCAL DMINAGE, 10-YEAR FOR SOLS AND 
KM WITH 100-YFAR ON HASSAYAMPA RIVER WITH WS6=2054.28 ... ~~ ~ . .- 
KM THE PIPES WILL NOT DISCHARGE DURING STORM SO 10-YR STORM MUST BE RETAINS 
KM 1 CFS IS DISCHARGED ON THE LAST CARD SO THAT HEC-1 DOES NOT PRODUCE AN E 
KM The stage-storage-discharge relationship is based on NAVD '88. 



INPUT 
L I N E  

NO. 

2 6  

SCHEMATIC DIAGRRM OF STREAM NETWORK 

IV) ROUTING I . . .  s) DIVERSION OR PUMP FLOW 

I . ) CONNECTOR I < - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

S B O l A  
v 
v 

ROlA 

C P 0 2  . . . . . . . . . . . . . . . . . . . . . . . .  
v 
v 

P I P E  



v 
v 

177 BASIN 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE F W W  FOR MAXIMUM PERIOD 

FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM 

AREA STAGE 
TIME OF 

OPERATION 
MAX STAGE 
+ 

STATION 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

4.10 

ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

:.03 

HYDROGRAPH AT 
5802 

CP02 

PIPE 

+ 

3 COMBINED AT 
+ 

ROUTED TO 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ WQ 

D W Q  

DWQ 

RWQ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 
+ 



4 . 2 0  

HYDROGWLPH AT 
+ 5 8 0 3  

ROUTED TO 

HYDROGWLPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

S B 0 6  

C P 0 6  

BASIN 

*" NORMAL END OF HEC-1  * * *  





Engineering and Environmental Consultants 
LOCAL - LOCAL DRAINAGE 

Rainfall Data 

Page 1 2/22/2006 

Primary Zone Number: 7 Latitude: 0.0 Elevation: 0 

Short Duration Zone Number: 8 Longitude: 0.0 

Duration 

5 MIN 

10 MIN 

15 MIN 

30 MIN 

1 HOUR 

2 HOUR 

3 HOUR 

6 HOUR 

12 HOUR 

24 HOUR 

Point Values (in) 

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 

0.38 0.47 0.54 0.63 0.71 

0.57 0.71 0.62 0.97 1.08 

0.69 0.89 1.03 1.23 1.36 

0.91 1.19 1.39 1.66 1.67 

1.11 1.47 1.72 2.06 2.33 

1.20 1.61 1.89 2.27 2.57 

1.26 1.70 2.00 2.41 2.73 

1.38 1.88 2.21 2.68 3.04 

1.49 2.06 2.44 2.96 3.37 

1.60 2.23 2.66 3.24 3.70 



Drainage Design Manual for Maricopa COUnfY Hydrology: Rational Method 

RATIONAL METHOD 

TABLE OF CONTENTS 

3 RATIONAL METHOD 
3.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.2 RATIONAL EQUATION.. .3-1 
3.3 ASSUMPTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3-6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.4 VOLUME CALCULATIONS.. .3-7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 LiMlTATlONS 3-7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.6 APPLICATION. .3-7 

3.6.1 Peak Discharge Calculation 3-7 
............................................... 3.6.2 Multiple Basin Approach ....................... ... 3-8 

3.1 GENERAL 

The Rational Method was originally developed to estimate runoff from small areas and its use 
should be generally limited to those conditions. For the purposes of this manual, its use should 
be limited to areas of up to 160 acres. In such cases, the peak discharge and the volume of run- 
off from rainfall events up to and including the 100-year, 2-hour duration storm falling within the 
boundaries of the proposed development are to be retained. This is the required criteria for unin- 
corporated areas of Maricopa County. For incorporated areas, the 100-year, 2-hour duration 
storm is the minimum recommended criteria, however the Policies and Standards manual for the 
jurisdictional entity should be referenced for any variations. If the development involves channel 
routing, the procedures given in Chapters 4 through 6 should be used, since the peak generated 
by the Rational Method cannot be directly routed. 

3.2 RATIONAL EQUATION 

The Rational Equation relates rainfall intensity, a runoff coefficient and the watershed size to the 
generated peak discharge. The following shows this relationship: 

Q = CiA (3.1) 

where: 

Q = the peak discharge, in cfs, from a given area. 

C = a coefficient relating the runoff to rainfall. 

i = average rainfall intensity, in incheslhour, lasting for a T,. 

November 2003 (Draft) 



Oranage Design Manual for Maricopa County Hydrology: Rational Method 

T, = the time of concentration, in hours. 

A = drainage area, in acres. 

The Rational Equation is based on the concept that the application of a steady, uniform rainfall 
intensity will produce a peak discharge at such a time when all points of the watershed are con- 
tributing to the outflow at the point of design. Such a condition is met when the elapsed time is 
equal to the time of concentration, T,, which is defined to be the floodwave travel time from the 
most remote part of the watershed to the point of design. The time of concentration should be 
computed by applying the following equation developed by Papadakis and Kazan (1987): 

where: 

T, = time of concentration, in hours. 

L = length of the longest flow path, in miles. 

Kb = watershed resistance coefficient (see Fiqure 3.1, or Table 3.1). 

S = watercourse slope, in feeffmile. 

i = rainfall intensity, in inches/hour.* 

'It should be noted that i is the "rainfall excess intensity" as originally developed. However, when 
used in the Rational Equation, rainfall intensity and rainfall excess intensity provide similar values 
because of the hydrologic characteristics of small, urban watersheds which result in minimal rain- 

fall loss. This is because of the extent of imperviousness associated with urban watersheds and 
the fact that the time of concentration is usually vely short. 

Rational Method runoff coefficients for various natural conditions and land uses are provided in 
Table 3.2. 

November 2003 (Draft) 



Sols Wash - Final Design Rational (5min) - 10-year 

Method taken from Drainage Design Manual for Maricopa County 

Rational Method: Q=CiA 
Q = the peak discharge, in ds, from a given area. 
C = a  coefficient relating the runoff to rainfall. 
i = average rainfall intensity, in incheslhour, lasting for a Tc. 
Tc =the time of concentration, In hours. 
A = drainage area, in acres. 

Tc is assumed and then back checked, it is an iterative process until the Tc assumed matches the actual Tc within 0.5 min 
The minimum Tc is 5 minutes. 

TC Is 5 minutes 



Sols Wash - Final Design Rational (6min) - 10-yeat 

Method taken from Drainage Design Manual for Maricopa County 

Rational Method: Q=CiA 
Q = the peak discharge, in cfs, from a given area. 
C = a coefficient relating the runoff to rainfall. 
i = average rainfall intensity, in incheslhour, lasting for a Tc. 
Tc = the time of concentration, in hours. 
A = drainage area, in acres. 

Tc is assumed and then back checked, it is an iterative process until the Tc assumed matches the actual Tc within 0.5 min 
The minimum Tc is 5 minutes. 

Basin I Area 1 LU I Kb ( Length I Slope I 10-yr I 10-yr I Q=CiA 
ID I (acres) I Code I I (miles) I (Wmi) I I I Tc (min) I 10-yr 
C 1 7.089 I C2 1 0.035 1 0.212 1 117.9 1 5.98 1 6.3 1 33.90 

Tc is 6 minutes 



Sols Wash - Final Design Rational (5min) - 100-yeat 

Method taken from Drainage Design Manual for Maricopa County 

Rational Method: Q=CiA 
Q =the peak discharge, in cfs, from a given area. 
C = a coefficient relating the runoff to rainfall. 
i = average rainfall intensity, in incheslhour, lasting for a Tc. 
Tc = the time of concentration, in hours. 
A = drainage area, in acres. 

Tc is assumed and then back checked, it is an iterative process until the Tc assumed matches the actual Tc within 0.5 min 
The minimum Tc is 5 minutes. 

Tc is 5 minutes. 



Sols Wash - Final Design Weighted C-Value For Off-Site 

Land Use Code 
Low Density Residential 
Commercial - Neighborhood 
Undeveloped Desert 
Goldrnine Village - Downtown Comrnerical 

total area 
10-yr Weighted Runoff Coefticeint 

Area 
(acres) 
100.1 
10.3 
10.5 
14.9 
135.8 

0.53 0.66 

Percent 
of Total Area 

73.7 
7.6 
7.7 
11.0 

10-yr C 
min 
0.45 
0.55 
0.30 
0.75 

10-yr C 
rnax 
0.55 
0.65 
0.40 
0.85 

10-yr C 
average 

0.50 
0.60 
0.35 
0.80 

100-yr C 
min 
0.56 
0.69 
0.38 
0.94 

100-yr C 
rnax 
0.69 
0.81 
0.50 
0.95 

100-yr C 
average 

0.63 
0.75 
0.44 
0.95 



Sols Wash - Final Design 

Basin I Area 1 LU ( 10-yrC I 100-yrC 
ID (acres) I Code I weighted I Avg. 
1 I 135.8 I varies 1 0.53 1 0.66 

Off-Site Rational Eq. (10rnin) 



Sols Wash - Final Design 

Detention Volume behind Railroad 

vpw~de, = Dl3 x h o p  + %om, + sqlt(Atop x Abmom)I 

Off-Site Volume Calc. 

Contour Volume Accumulative 
Elevation Depth Area Area Provided Volume 

[ft] [ft21 [acres] [acre-ft] [acre-ft] - 
2066 0 3223.4 0.07 0.0 0 
2068 2 227688.1 5.23 3.9 3.9 
2070 2 447099.8 10.26 15.2 19.2 

V = C(Pl12)A 
C = 0.42 
P = 1.89 
A = 120.9 acres 

V ,, = 8.0 acre-feet 
WSE ,, = 2068.5 



Culvert Calculator Report 
Goldmine Village Discharge Pipes - EC 

Comments: Goldmine Village pipes 2 x 48-inch pipes which cross GMV project site and discharge into Sols Wash. 

1 OO-yr Existing conditions TW = 2065.5 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 2,070.00 fl Headwater DepthlHeight 6.96 
Computed Headwater Elevation 2,087.43 fl Discharge 309.50 cfs 
inlet Control HW Elev. 2,068.09 fl Tailwater Elevation 2,06550 fl 
Outlet Control HW Elev. 2.087.43 fl Control Type Outlet Control 

Grades 

Upstream Invert 2.059.60 fl Downstream Invert 2.055.55 ft 

Length 465.00 Constructed Slope 0.008710 fVfl 

Hvdraulic Profile 

Profile PressureProfile Depth, Downstream 

slope Type NIA Normal Depth 

Flow Regime NIA Critical Depth 
Velocity Downstream 12.31 fUs Critical Slope 

9.95 fl 
NIA fl 

3.63 fl 
0.034603 fUfl 

Section Shape 
Section Material 
Section Size 
Number Sedlons 

Circular Mannings Coefficient 
CMP Span 

48 inch Rise 
2 

Outlet Control Properties 

Outlet Control HW Elev. 2,087.43 fl Upstream Velocity Head 2.36 fl , 

Ke 0.50 Entrance Loss 1.18 fl 

lnlet Control Properties 

Inlet Control HW Elev. 2.068.09 R Flow Control NIA 
lnlet Type 
K 
M 
C 

Headwali Area Full 
0.00780 HDS 5 Chart 
2.00000 HDS 5 Scale 
0.03790 Eauation Form 

Project Engineer: Engineering 2. Environmental Consultants Inc 
q:\ ... \culvenmastar\gmv p1pes.cvm Engineering 8 Environmental Consultants Ine CuivertMaster "2.0 [2.005] 
09127106 02:58:29 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Rating Table Report . 

Goldmine Village Discharge Pipes - EC 

- 
Range Data. 

Minimum Maximum Increment 

Discharge 0.00 400.00 10.00 cfs 

-- 

ischarge (cf j iW Elev. (ft) 

Project Engineer: Engineering & Environmental Consultaots lnc 

q:\ ... \curertmaster\smv pipes.cvm Engineering 8 Environmental Consultants Inc CulveltMaster "2.0 I2.0051 
00128106 11:20:25AM O Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1866 Page 1 of 1 



Culvert Calculator Report 
Goldmine Village Discharge Pipes - FC 

Comments: Goldmine Village pipes 2 x 48-inch pipes which crass GMV project site and discharge into Sols Wash 

100-yr Future conditions TW = 2066.7 

Solve For: Headwater Elevation 

Culvert Sumrnalv 

Allowable HW Elevation 2,070.00 f l  Headwater DepthiHeight 2.38 
Computed Headwater Elevation 2,069.14 f l  Discharge 309.50 cfs 

Inlet Control HW Elev. 2,066.70 R Tailwater Elevation 2,086.70 R 
Outlet Control HW Eiev. 2,069.14 fl Control Type Outlet Control 

Grades 

Upstream Invert 2,059 60 n Downstream Invert 2,055 55 R 
Length 465 00 fi Constructed Slope 0 008710 fun 

- ~ 

Hydraulic Profile 

Profile Press~reProfile Depth. Downstream 11.15 f l  

Slope Type NIA Normal Depth 2.49 fl 
Flow Regime NIA Critical Depth 2.16 R 

Velocity Downstream 4.10 ftls Critical Siope 0.013677 Wit 

Section 

Section Shape Circular Manniogs Coefficient 0.024 
Section Material CMP Span .4.00 fl 
Section Size 48 inch Rise 4.00 ft 
Number Sections 6 

Outlet Control Properties 

Outlet Control HW Eiev. 2,069.14 f l  Upstream Velocity Head 0.26 ft 
Ke 0.50 Entrance Loss 0.13 fl 

inlet Control Properties 

Inlet Control HW Elev. 2.066.70 R Flow Control Unsubmerged 
lnlet Type 
K 
M 

Headwali Area Full 
0.00780 HDS 5 Chart 
2.00000 HDS 5 Scale 

C 0.03790 Equation Form 1 
Y 0.69000 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \culvertmaster\smv pipes.cvm Engineering B Environmental Consultants Ins CulvertMarter "2.0 [2 0051 
09/27106 02:59:41 PM B Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 page 1 of 1 



Rating Table Report 

a Goldmine Village Discharge Pipes - FC 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 400.00 1000 cfs 

a Project Engineer: Engineering & Environmental Consultants inc 
q:\ ... \culveltmaster\smv pipes.cvm Engineering a Environmental Consultantp Inc CulvenMaster "2.0 [2.005] 
09128106 11:20:56AM GI Haestad Methods, lnc. 37 Brookside Road Waterbuhy, CT 06708 USA +I-203-755-1686 Page 1 of 1 

\ischarge 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
310.00 
320.00 
330.00 
340.00 
350.00 
360.00 
370.00 
360.00 
390.00 
400.00 

(drt iW Elev. (fl) 

2,066.70 
2,066.72 
2,066.79 
2,066.91 
2.067.07 
2,067.27 
2.067.52 
2.067.82 
2,066.17 
2,066.55 
2,068.99 
2.069.47 
2.070.00 
2.070.57 
2,071.19 
2.071.85 
2.072.56 
2,073.32 
2,074.12 
2,074.97 
2,075.86 
2,076.80 
2,077.76 
2.078.81 
2,079.89 
2,081.01 
2,062.18 
2.063.39 
2,064.65 
2,085.95 
2.067.31 
2.068.70 
2,090.14 
2,091.63 
2,093.17 
2,094.75 
2,096.37 
2,098.04 
2,099.76 
2,101.52 
2,103.33 



Sols Wash Channel Improvements - Final Design 
EEC Job No. 305020 

Detention Volume behind Railroad 

Vprovided = Dl3 x [Atop + &anom + ~qfi(4op X Abottomll 

Contour Volume Accumulative 
Elevation Depth Area Area Provided Volume 

[fl] [ft21 [acres] [acre-ft] [acre-ft] 
2066 0 3223.4 0.07 0.0 0 
2068 2 227688.1 5.23 3.9 3.9 
2070 2 447099.8 10.26 15.2 19.2 

Volume required = 12.5 acre-feet 
WSE = 2069.1 



Rating Table Report 
Goldmine Village Discharge Pipes - EC 

Range Data: 

Minimum Maximum increment 

Discharge 0.00 600.00 10.00 cfs 

Projed Engineer: Engineering 8 Environmental Consultants Inc 
q:\ ... \culvertmaster\srnv pipes.cvm Engineering R Envlronmentai Consultants Ins CulvertMaster "2.0 12.0051 

09129106 07:31:49 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 2 

)ischarge 
. 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 
180.00 
190.00 
200.00 
210.00 
220.00 
230.00 
240.00 
250.00 
260.00 
270.00 
280.00 
290.00 
300.00 
310.00 
320.00 
330.00 
340.00 
350.00 
360.0h 
370.00 
380.00 
390.00 
400.00 
410.00 
420.00 
430.00 

(cfsHW Elev. (R) 

2,060.33 
2.060.60 
2.060.99 
2.061.32 
2.061.60 
2.061.86 
2,062.10 
2,062.32 
2,062.54 
2.062.75 
2.062.97 
2.063.23 
2,063.59 
2.064.20 
2,064.82 
2.065.48 
2.066.19 
2,066.95 
2.067.75 
2.066.60 
2,069.49 
2,070.43 
2.071.41 
2.072.44 
2,073.52 
2.074.64 
2.075.81 
2.077.02 
2.078.28 
2,079.58 
2.080.94 
2.082.33 
2.083.77 
2,085.26 
2.086.80 
2,088.38 
2,090.00 
2,091.67 
2,093.39 
2,095.15 
2,096.96 
2.098.82 
2.100.72 
2.102.66 



I 

Wickenburg Downtown Detention Volume 
Flooding Hazard behind Railroad a N 
Mitigation Project 200 o 200 400 Feet 

Final Design 



........................................... 

...................................... 
* * 

* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
ENGINEERS * 
* JUN 1998 * 
CENTER * 

* VERSION 4.1 * 
STREET * 
* * 
95616 * 
* RUN DATE 28SEP06 TIME 17:26:28 * 

* 
* * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

......................................... 

* U.S. ARMY CORPS OF 

* HYDROLOGIC ENGINEERING 

* 609 SECOND 

* DAVIS, CALIFORNIA 

X X XXXXXXX xxxxx XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 
STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

LINE ID. . . . . . .  I... . . . .  2. . . . . . .  3.......4.......5.......6.......7.......8.......9......10 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DESIGN - Contract # 2005C006 



ID Prepared by: 
ID Enqineerinq and Environmental Consultants 
ID 3003 N. central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 
ID 
ID 
ID Filename: Ex Pond.IH1 
ID Last Revised: 09/28/06 
Tn -- 
ID 1. The storm used was 10-year, 6-hour. 
ID 2. Clark was the unit hydrograph. 
ID 3. Time step of 2 minutes. 
ID 4. Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software. 
ID 

SBOl 
Runoff subbasin SBOl 

.212 

KK POND 
KM Ponding area discharges through 2-48" pipes to Sols Wash 
KN 10-year local runoff with 100-year in Sols Wash 
KM The stage-storage-discharge relationship is based on NAW ' 8 8  
KM 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (V) ROUTING (..- >) DIVERSION OR PUMP FLOW 

NO. ( .  ) CONNECTOR - RETURN OF DIVERTED OR PUMPED FLOW 

25 SBOl 
v 
v 

37 POND 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM 
TTMW nP - - . .- - - 

OPERATION STATION FLOW PEAK AREA STAGE MAX 
STAGE 
+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ SBOl 304. 4.17 28. 7. 3. .21 

ROUTED TO 
+ POND 108. 4.47  28. 7 .  3 .  .21 
+ 2068.23 
4.47 

*** NORMAL END OF HEC-1 *** 



* 
FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

ENGINEERS * 
* JUN 1998 * 
CENTER * 

* VERSION 4.1 * 
STREET * 
* * 
95616 * 
* RUN DATE 28SEP06 TIME 10:49:45 * 

* 

* U.S. ARMY CORPS OF 

* HYDROLOGIC ENGINEERING 

* 609 SECOND 

* DAVIS, CALIFORNIA 

* (916) 756-1104 

* 

X X X X X 
XXXXXXX XXXX X XXXXX X 

X X X X X 
X X XXxxxxx XXXXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 
STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE; NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
1 ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2 ID SOLS WASH FINAL DESIGN - Contract # 2005C006 



Prepared by: 
Engineering and Environmental Consultants 
3003 N. Central, Suite 600 
Phoenix, Arizona 85012 
Phone: 602-248-7702 FAX: 602-248-7851 

Filename: Fut Pond.IH1 
Last Revised: 09/28/06 

1. The stom used was 10-year, 6-hour. 
2. Clark was the unit hydrograph. 
3. Time step of 2 minutes. 
4. Green-Ampt loss methods were used. Normal depth Channel routing. 
5. The sub-basin parameters were generated using FCDMCCs DDMSW software. 

SBO1 
Runoff subbasin SBOl 

KK POND 
KM Ponding area discharges through 2-48" pipes to Sols Wash 
KN 10-year local runoff with 100-year in Sols Wash 
KM The stage-storage-discharge relationship is based on NAVD '88. 
KM 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (V) ROUTING ( -  DIVERSION OR PUMP FLOW 

NO. . ) CONNECTOR - RETURN OF DIVERTED OR PUMPED FLOW 

25 SBOl 
v 
v 

3 7 POND 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM 
TIME OF 

OPERATION STATION FLOW PEAK AREA STAGE MAX 
STAGE 
+ 6 -HOUR 24-HOUR 72 -HOUR 

HYDROGRAPH AT 
+ SBOl 304. 4.17 28. 7. 3. .21 

ROUTED TO 
+ POND 87. 4.53 27. 7. 3. .21 
+ 2068.49 

*** NORMAL END OF HEC-1 ***  



.......................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 

* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

ENGINEERS * 
* JUN 1998 * 
CENTER * 

* VERSION 4.1 * 
STREET * 
* * 
95616 * 
* RUN DATE 29SEP06 TIME 07:37:23 * 

* 

X X XXXXXXX XXXXX X 
X X X X X XX 
X X X X X 
XXXXXXX XXXY X xxxxx X 
X X X X X 
X X X X X X 
X X XXXXXXX XXXXX XXX 

STRUCTURE. 

VERSION 

* U.S. ARMY CORPS OF 

* HYDROLOGIC ENGINEERING 

* 609 SECOND 

* DAVIS, CALIFORNIA 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HECIDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6..... .7.......8.......9......10 

1 ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2 ID SOLS WASH FINAL DESIGN - Contract # 2005C006 



ID 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 

ID Filename: 100 Fut Pond.IH1 
ID Last Revised: 09/28/06 
ID 
ID 1. The storm used was 100-year, 6-hour. 
ID 2. Clark was the unit hydrograph. 
ID 3. Time step of 2 minutes. 
ID 4. Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software. 
ID 
ID 
*DIAGRAM 
IT 2 2000 
I0 3 
* 

KK $801 
m Runoff subbasin SB01 
BA 0.212 
IN 15 

KK POND 
ICM Ponding area discharges through 2-48' pipes to Sols Wash 
IW lo-year local runoff with 100-year in Sols Wash 
KM The stage-storage-discharge relationship is based on NAVD '88 
m 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (V)  ROUTING (-.. >) DIVERSION OR PUMP FLOW 

NO. ( ) CONNECTOR - - RETURN OF DIVERTED OR PUMPED FLOW 

25 SBO1 
v 
v 

3 7 POND 

( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
TIME OF 

OPERATION STATION FLOW PEAK 
STAGE 
+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ SBOl 566. 4.13 47. 12. 4. 

ROUTED TO 
+ POND 193. 4.40 47. 12. 4. 
+ 
4.40 

BASIN MAXIMUM 

AREA STAGE MAX 

***  NORMAL END OF HEC-1 *** 



I 
1 
k 
.! 

Sols Wash Local Drainage 
Southwest Gas Facility 

- Drainage Boundary 

10-yr Flood Pool (2061.7) 

Engineering and Environmental Consultants. Inc 
3003 North Central Avenue Suite 600 



Sols Wash - Final Design 

Detention Volume at Southwest Gas 

VprOvided = Dl3 x [Atop + A~omm + sq~(AfOp X Aba~om)l 

Off-Site Volume Calc. 

Contour Volume Accumulative 
Elevation Depth Area Area Provided Volume 

[fll [ftZl [acres] [acre-fl] [acre-ft] 
2060 0 74.5 0.002 0.00 0.00 
2061 1 7185.8 0.165 0.06 0.06 
2062 1 26052.5 0.598 0.36 0.42 

V = C(Pl12)A 
C = 0.60 
P = 1.89 
A = 3.232 acres 

V = 0.305 acre-feet 

WSE = 2061.7 



Sols Wash - FCD 2005C006 

Survey of Southwest Gas building 
July 11,2006 

Point No. BS FS HI Elev Description 

1 6.54 2066.34 2059.80 lower west corner of inlet headwall. Elev = 2059.80 

2 4.42 2061.92 Finshed Floor of Southwest Gas building 



Appendix B 
MANNING'S U-VALUE WORKSHEETS 



A ~ ~ e n d i x  B.1 
SOLS WASH - PROPOSED CONDITIONS 



Sols Wash Final Design Average Manning's n-values 

N-Value Average 
Description Manning's n-value 

for channel 
High 0.030 

Low 0.026 

*For cross sections where improvements are occurring and bank protection is being put in place. 

High -Sandy bottom with brush and medium vegetation in the wash bottom and gabion bank protection 
The purpose of the high n-value model is to determine the high WSE. 

Low - Sandy bottom with sparse vegetation and gabion bank protection 
The purpose of the low n-value model is to determine the highest velocities 



Sols Wash Final Design 

Left Bank-Looking Downstream 
Photo4 

Right Bank-Looking Downstream 
Photo 3 

Main Wash-Bed Material 
Photo 1 

EEC Job No. 305020.01 
FCD2005C006 

Left Overbank-Looking Downstream 
Photo 5 



River Mile = 8+82 

Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash Final Design Rough Sketch of 
Stream: Sols Wash Typical Channel Cross Section 
Job No.: 305020.01 

Section Description: Channel has a sandy bottom and vegetated banks 
LOB is stables. 
ROB is a parking lot. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Sols Wash Final Design 

Left Bank-Looking Downstream 
Photo 57 

Right Bank-Looking Downstream 
Photo 55 

Left Overbank-Looking Downstream 
Photo 59 

Right Overbank-Looking Downstream 
Photo 52 

EEC Job No. 305020.01 
FCD2005C006 

Main wasnBed Material 
Photo 56 



River Mile = 46+39 

Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash Final Design Rough Sketch of 
Stream: Sols Wash Typical Channel Cmss Section 
Job No.: 305020.01 

Section Description: Channel has a sandy bottom and vegetated banks 
LOB is a vegetated island 
ROB other side of RIR, channel like 

Channel Bed Material 

Degree of Irregularity 

Variations in the 

1 Severe I 1.3 I 1 I I I 
n=(nO+nl +n2+n3+n4)m 1 0.067 1 0.031 0.050 

Sum (no-n4) 
x (% of Area) 

Sum (left, right.center) 

Degree of Meandering 
Minor 

Appreciable 
1 

m 1.15 . - 
1 

0.076 
0.01 1 

0.025 
0.018 
0.031 

1 

0.018 
0.002 

1 



Sols Wash Final Design EEC Job No. 305020.01 
FCD2005C006 

- Riaht Bank-Lookina Downstream Left Bank-Lookina Downstreamstream Main wasnBed Material " 

Photo 63 Photo 64 

Left Overbank-Looking Upstream 
Photo 62 

Right Overbank-Looking Downstream 
Photo 59 



River Mi 9 e = 62+00 (North Prong) 

Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash Final Design Rough Sketch of 
Stream: Sols Wash Typical Channel Cross Section 

Job No.: 305020.01 
Section DescriDtion: Channel has a sandv bottom and vegetated banks 

LOB is natural desert 
ROB is an island with heavy vegetation. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Sols Wash Final Design EEC Job No. 305020.01 
FCD2005C006 

Left Bank-Looking Downstream 
Photo 49 

Left Overbank Mobile Home Park 
No photo taken 

Right Bank-Looking Upstream 
Photo 48 

Main Wash-Bed Material 
Photo 46 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash Final Design Rough Sketch of 
Stream: Sols Wash Typical Channel Cross Section 
Job No.: 305020.01 

Section Description: Channel has a sandy bottom and vegetated banks 
LOB is a mobile home park. 
ROB is an island with heavy vegetation. 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Vegetation 

Variations in the 
Channel Cross Section 

Sum (no-n4) 
x (% of Area) 

Sum (left, right,center) 

Degree of Meandering 

Small 
Medium 
Large 

Very Large 
Gradual 

Alternating (occasionally) 
Alternating (frequently) 

Minor 
Appreciable 

Severe 

0.002-0.01 0 
n3 0.01-0.025 

0.0250.050 
0.050-0.100 

0.000 
n4 0.001-0.005 

0.010-0.015 

n=(nO+nl+nZ+n3+n4)m 

0.010 

0.000 

1 
rn 1.15 

1.3 
0.047 

1 

N/A 

0.000 
0.000 

N/A 

0.000 
0.000 
0.000 

1 

0.000 
0.000 



Appendix B.2 
HOSPITAL WASH - PROPOSED CONDITIONS 



Sols Wash Final Design 
EEC Job No. 305020.01 

FCD2005C006 

Left Bank-Looking Downstream 
Photo 36 

Left Overbank-Looking Downstream 
Photo 37 

h~gnr uank-Looking Downstream 
Photo 34 

Right Overbank-Looking Downstream 
Photo 35 

Main Wash-Bed Material 
Photo 33 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash Final Design 
Stream: Hospital Wash - RM 0.388 
Job No.: 305020.01 

Section Description: Section taken just upstream of Palm Lane 
Channel bottom is firm soil, banks are vegetated 
LOB is consists of desert area. 

Rough Sketch of 
Typical Channel Cross Section 

l~('15' n 

Channel Bed Material 

Degree of Irregularity 

Variations in the 
Channel Cross Section 



Sols Wash Final Design EEC Job No. 305020.01 
FCD2005C006 

Left Bank-Looking Downstream 
Photo 41 

Right Bank-Looking Downstream 
Photo 39 

Main Wash-Bed Material 
Photo 38 

Left Overbank-Looking Downstream 
Photo 42 

Right Overbank-Looking Downstream 
Photo 40 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash Final Design Rough Sketch of 
Stream: Hospital Wash - RM 0.270 Typical Channel Cross Section 
Job No.: 305020.01 

Section Description: Section taken just downstream of Rose Lane 
Channel is firm soil, banks are vegetated 

1 -  
(0' v 

LOB is consists of backyards and open area. 
Ir 10%-12' ,? 3 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Degree of Meandering 



Amendix C 
SURVEY DATA 



Amendix C.l 
DATUM CONVERSION FOR TEGNER STREET BRIDGE 



Appendix C.1 

Datum Conversion for Tegner Street Bridge and the future US 93 Bypass Bridge 

The existing SR-93 bridge which crosses Sols Wash is also locally known as the Tegner 
Street bridge. When ADOT completes their Interim SR-93 Bypass they will relinquish 
ownership of the Tegner Street Bridge to the Town of Wickenburg. 

During the pre-design study the existing bridge needed to be hydraulically modeled in 
both the existing and proposed conditions. To simplify the modeling of this structure a 
previous study was referenced which included the modeling of this bridge. The study 
prepared by .TE Fuller was completed in July of 2002 and entitled Goldmine Village 
Conditional Letter of Map Revisiorc. In order to create the hydraulic model JE Fuller's 
study included survey and as-built information of the SR-93 bridge. That data was based 
upon the National Geodetic Vertical Datum of 1929 (NGVD 29). 

In the pre-Design report EEC converted the bridge data to the North American Vertical 
Datum of 1988 (NAVD 88) to match the District's contour mapping. Using the internet 
web-based conversion program VERTCON the bridge data was converted from NGVD 
29 to NAVD 88, at the Tegner Street bridge, by adding 2.18 feet to each elevation point. 

During final design surveyed points on the Tegner Street Bridge (NAVD 88) showed that 
the bridge was still not on the correct datum. The datum difference was determined by 
comparing NAVD 88 surveyed control points with ADOT plans and as-built information. 
The datum difference between existing conditions and the new survey was determined to 
be 1.51 feet not the 2.18 feet originally determined. The bridge was adjusted in the HEC- 
RAS model to match the difference in the new datum. 

During final design two known ADOT monuments were surveyed and compared to the 
plans for the US 93 Bypass. The datum difference between ADOT and NAVD 88 was 
determined to be 1.98 feet. The future US 93 Bypass bridge was accordingly adjusted to 
match the 1.98 foot datum difference. 





. End Br idge 

ELEVATION 
Sta. ' s & E l  ev. ' s on< US 93 

HYDRAUL l C  DATA Scale: I '  = 10'-0 

050 = !2,453 cfs 

0500 = 20.836 cfs 



PLAN - ABUTMENT * !  
Scat e: ys ' = i '-0 

* Measured a t  f ront  
E l .  2062.49 face of abutment.  

E l .  2049 .50  

- - -. . . . . . . . . . 
- a  

E i .  2047.50 
I - .  

ELEVATION - ABUTMENT = I  
Scale: ya' = 1,-0 

5 

t 

p,. * .,- 









CONTRACT 2003C050 - TASK ASSIGNMENT #9 
SOLS WASH DESIGN 

STRUCTURE SURVEYS Amended 3-6-06 

A total of 6 structures within the project boundary were located and measured. BR&S was not 
supplied with any roadway plans or other documents for structure location. Therefore all structures 
were found by site reconnaissance. Structures are located along Sols Wash and the Hassayampa River 
in Wickenburg Arizona. The following data files, sketches and photographs document our findings. 
All coordinate triplet values are based on the GDACS points as identified on the structure sketches. 
The tabular data (hardcopy and electronic is coded by data collector point number, XYZ coordinates, 
and descriptor. Note that because of the lack of other control the stationing was developed along a line 
between FCDl and FCD5 (monuments set for control on this project) with the station at FCD5 being 
10+00 and increasing in an easterly direction. Also note that the file includes "shots" on structure 
"centerline" where appropriate. Descriptor "codes" refer to the structure names: i.e., " B F  = wall 
south of Ball Field, "mh =manhole, "Basha rw" =Retaining wall north of Bashas, TB = Tegner 
Bridge, HW =Hospital Wash. The coding can be cross-referenced to the sketches by point number 
and structure location. 

Sols Wash Structure Surveys 3-6-06 

BASHA top ret wall 
BASHA top ret wall 
BASHA top pipe 8in 
PVC 
BASHA top rw step 
BASHA top 8in pvc 
BASHA top 8in pvc 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA top rw 
BASHA bot rw 
BASHA bot rw 
BASHA bot rw 



2054.1 1 BASHA bot rw 
2053.64 BASHA bot rw 
2054.37 BASHA bot rw 
2055.69 BASHA bot rw 
2055.45 BASHA bot rw 
2056.02 BASHA bot rw 
2056.1 8 BASHA bot rw 
2055.23 BASHA bot rw 
2056.17 BASHA bot rw 
2055.64 BASHA bot rw 
2053.74 BASHA bot rw 
2053.65 BASHA bot rw 
2053.66 BASHA bot rw 
2054.36 BASHA bot rw 
2056.47 BASHA bot rw 
2055.6 BASHA bot rw 

2059.03 BF wall pv 
2059.15 BF wall pv 
2058.55 BF wall pv 
2058.28 BF wall pv 
2068.4 HW top wall 
2068.2 HW top wall 

2067.99 HW top wail 
2068.64 HW topdeck 
2068.67 HW top deck 
2069.12 HW top wall 
2064.91 TB top wing wall 
2064.9 TB top wing wall 

2058.04 TB top wing wall 
2063.2 TB top wing wall 

2063.14 TB top wing wall 
2063.16 TB top wing wall 
2053.95 TB top wing wall 
2060.04 TB top wing wall 
2064.91 TB top wing wall 
2056.58 TB top wing wail 
2056.45 TB top wing wall 
2069.79 HW wing wall 
2068.62 HW wing wall 
2065.69 HW wing wall 
2066.38 HW wing wall 
2067.79 HW wing wall 
2068.29 HW wing wall 
2068.31 HW wing wall 
2069.27 HW wing wall 

2051.834 71 mh 9 
2052.95 71 mh 8 

2052.253 71 mh 7 
2056.663 71 mh 6 
2059.01 1 71 mh 5 



5006 82510.65 52596.72 2061.555 71 rnh4 
5007 82599.57 52314.04 2062.522 71 mh 3 
5008 82774.67 52181.21 2063.738 71 rnh 2a 
5009 82721.38 52079.9 2069.329 71 mh 2 
5010 82639.29 51921 .a5 2063.14 71 rnh 1 
501 1 831 16.58 51265.33 2071.587 71 mh 10 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure:  ALL - d3.d %~uc70eut L Date: ,?- 6 -  0 G 
File Name: Description Name: OR, r . .  
Party chief:-? GDAC Control Pt # 
........................................................... 

\ft Photo Taken 

&w I 
B f  LJ2- 

/------ 

.-- 

" v ~  Z0<9, 83  zpa, 28 
2 0  C8. !z5 

, '! 
.. '  ( - q+kferj ie~T 

General Condition of the Structure: GOOD 
l4)R LL. ZO&.W OF  ALL F - I ~ C D  W X - - ~ . ~ ~  Ro- 

(DOWNSTREAM) 

tl Photo Taken 

General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

- Type of Structure: fiox C{TI.VG t Date: 3-6-06 
File Name: tesescription Name: o ~ 7 a c  cc 
Party Chief: 7 2 2 <  GDAC Control Pt # 
........................................................... 

(UPSTREAM) 

General Condition of the Structure: Goo9 

(DOWNSTREAM) 

Photo Taken 

General Condition of the Structure: 6 3  



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: NAh) & O L ~  Date: 2-19-06 
File Name: Description Name: M # -d- 4- 
Party Chief: 9s GDAC C 
------------ 

48 Photo Taken 

General Condition of the Structure: M_B~~uL ,-- \ S Rnb'iCQ 

hi0 TNUCRTS A V E I L A C J L ~  

tl Photo Taken 
C d , v c R E i E  s f l d ~ 1 3 k C  

--'\.. ..... . . . .  .......... ..... , 
............. 

General Condition of the Structure: 





. . 

FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: Mqh f f i o  tG Date: 2- 1 - 0 6  
File Name: Description Name: fl* 
Party Chief: GDAC Control Pt # 
.......................................................... 

(UPSTREAM) 
tl Photo Taken 

8 .  4 
~ r n  1~ 

h/G o r  q.4 t Z 5  
'\\~ 0Rso-i- 7E6GR ~j g?s 

159 RT 
"I I 

BRinsG 30'1.3~" p 17% i v ! 
5/1! . . i ; i  

S0uT1-l OF - 'fT 5008 
SLJILLI~L ,. 

'\ 

I & - 3d1-36" p , ~ g  
General Condition of the Structure: 

<I z Es A??@% I 4 txTl 

(DOWNSTREAM) 

tl Photo Taken 

, , - .----,-.- - 1 -- .. _ 

A =  RIM CI Zo55 .53  

I 8; F&,JL,IJ~ 5121 z 20 47,451 
C :  CEQTFR IN&~T= 2047- 3 

__I pz FLOWLIAIG 5 5  ; ~ ~ 4 7 .  23 

LZ-- %ml)*2- 21 'LD 
General Condition of the Structure: 

FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Type of Structure: Mqh f f i o  tG 
File Name: Description Name: 
Party Chief: GDAC Control Pt # 
.......................................................... 

1 &- 3d1-36" 7, T i  
General Condition of the Structure: 

<I z Es A??@% I 4 txTl 

(DOWNSTREAM) 

tl Photo Taken 

General Condition of 1 



FCDMC Contract 2003C050 
Task 9 Sols Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: MR~J #OLF Date: 2 -14-06 
File Name: Description Name: 'h U & ? 
Party Chief: a GDAC Control Pt # 
...................................................... 

n Photo Taken 

~ t f 3 @ ~ /  M fl3.G 

General Condition of the Structure: -5- f%FRox,~ Ct5 

n Photo Taken 

General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: Pd\l\tO~c Date: Z41?-04 
File Name: Description Name: 0 \-t & 4 
Party C h i e f : m ~  GDAC Control Pt # 

)%. Photo Taken - Sfi 48ti4 
m*4-1, 

. . . . 
*fl 418, RT 

50-r~ of .... 
,%  ALL FICLD 

General Condition of the Structure: <c;tz!3 ~ ~ R C U O M I + ~  

0 Photo Taken 

General Condition of the Structure: 

....-....... ............ '-i ............ _ .,.. ,---. ..-P -._ - 
I Ria = ~ 0 ~ 7 , 7 3  I I ' fiz GO~LIME UW;. 2044.6 I 

1 
? 

C = CWrw y u v  = 2044,61 

ps. ~ D I J L ~ N Z  -S^E : 2044.a - 



FCDMC Contract 2003C050 
Task 9 Sols Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: rJ\ R N  h1.E Date: 24R-Ob 
File Name: Description Name: PI\& 'rt < 
Party ~ h i e f : D R ( :  GDAC Control Pt # 
---------------------yL======w===========c======== 
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General Condition of the Structure: SZES k ~ ~ r m  RTF 
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FCDMC Contract 2003C050 
Task 9 Sols Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: M A W O ~ Z  Date: 2-  fq-od; 
File Name: Description Name: N\ H h 
Party Chief: GDAC Control Pt # 

-) 
X Photo Taken -- a 53t81 

r n f  6 - 1 ,  lYIH6c2 c6F~Ei- 554 k7 . z 

SouTt+ o r  P. . ... 
', R, 

5 K f i ' i i c  
1AeC ,' 

I/!/ 

\, 
GE 7------ I 30''-34" i>,= 

a I,., ,! <, , ,.: ,, ___. ,i 3 h h - y i l p  2 ,, ix 5004 
2___ 

IF% 

General Condition of the Structure: cIz L~ AvrmxI M&TZ 

tl Photo Taken 

General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: ( \RI \M\~z~~c Date: 2- f l -  a 6 
File Name: Description Name: & *t 7 
Party c h i e f : T ( P  GDAC Control Pt # ' 

General Condition of the Structure: Sl 7 ES APPRO~~MSTP- 

tl Photo Taken 

General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: /%WHOLE Date: 2-1 4- 0 6 
File Name: Description Name: MU + R 
Party Chief: \ GDAC Control Pt # 
......................................................... - 
LDGehoto Taken MJ) 8 - / ,  r/1/7'Bd2- g~ B - f W  
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General Condition of the Structure: SI'Z~?S &??RL)x* ,4 GE 
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General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: M&N++DLE Date: 2 - 1 4 - ( 1 ~  
File Name: Description Name: N\H $k q 
Party ~ h i e f : ~  m% GDAC Control Pt # 

SouTi OF 
bas H / +- 

General Condition of the Structure: 
2 3 1 ~ 6 s  A F R a  ~t,tqt4YE 

tl Photo Taken 

General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: ~ ~ # N + O L E  Date: 2 - 1 4 - 0 6  
File Name: Description Name: f l  Ui * lo 
Party Chief: a? GDAC Control Pt # 

=================== 
.- 

(photo Taken i 
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General Condition of the Structure: 
F A-Yff''hTC 

r] Photo Taken 
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General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Survev 

Structure Detail ~ o r b h e e t  
SW Mapping Project 05-0031 

Type of Structure: k?<mlh) I A ? ~  ~ ? R C  L Date: 2 - L - b b 
File Name: Description Name: BA< *P$ R d 
Party Chief: -CQq GDAC Control Pt # 
................................................. 

(UPSTREAM) 
n Photo Taken Pu) R&c.c.itn ( I 7 2 

General Condition of the Structure: 
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(DOWNSTREAM) 

tl Photo Taken 

General Condition of the Structure: 



Structure Detail Worksheet 
SW Mapping Project 05-0031 

- 
General Condition of the Structure: 

General Condition of the Structure: 



FCDMC Contract 2003C050 
Task 9 Sols Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: WINL L ~ A L L  Date: 3- 6 - D b  
File Name: Description Name: @(/37!3 N d 
Party Chief: 3 ILL GDAC Control Pt # 
-----------------------------------=-===5==5==5==5==5===5==5==5==5======== 

(UPSTJWAM) 
Photo Taken 
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General Condition of the Structure: U I ~ C  NL3 CO&E!~- 
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General Condition of the Structure: 



FCDMC Contract 2003C0.50 
Task 9 Sofs Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

General Condition of the Structure: 

Type of Structure: LC) 4% l d A L L  Date: 2 - 6 - 0 6  
File Name: Description Name: LdW 7& Sf? 
party chief:-- GDAC Control Pt # 
----------------------===-========c=== 
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General Condition of the Structure: l&h)d O R L L  <iZ CamE/2__ 
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FCDMC Contract 2003C050 
Task 9 Sols Wash Suwey 

Structure Detail Worksheet 
SW Mapping Project 05-0031 

Type of Structure: f J l r ) c -  ~ A ~ A L - I  Date: 3- 6 -  O L  
File Name: Description Name: W W T R  5u) 
Party ~ h i e f : x ~ :  - GDAC Control Pt # 

(UPSTREAM) 
/t3 Photo Taken 

Gen al Condition of the Structure: /,d/hl& ~ A , , L  
S b d E R  

5 C&&E OF- 
Rk)p6F - 6a0-13 

(DOWNSTREAM) 

13 Photo Taken 

General Condition of the Structure: 







A~pendig D.l 
SOLS WASII HEC-RAS MODEL - PROPOSED CONDlTIONS 



so ls  F ina l .  rep 

HEC-RAS version 3.1.3 May 2005 
U.S. Army core of Engineers 

Hydrolo IC Englneerlng center 
689 second s t r e e t  
Davis. Ca l i fo rn ia  

PROJECT DATA 
Pro ject  T i t l e :  so ls  F ina l  Design - High N-Value 
p ro lec t  F i l e  : so ls  F ina l  . p r j  
Run Date and Time: 11/27/2006 1:18:07 PM 

Pro ject  i n  Engl ish u n i t s  

Pro ject  Descri t i o n :  
so ls  wash Fina? Design - High N-value 

Future condi t ions w i t h  4:s' wei r  
(modeled w i t h  cross sections) 
prepared by: 
Engineering and Environmental 
consultants, Inc .  
3003 N. centra l  Avenue, Sui te  600 
Phoenix, Arizona 
85012 
Phone: 602-248-7702 FAX: 602-248-7851 

For: ~ l o o d  con t ro l  D i s t r i c t  of 
Marico a county 
wickengurg Downtown Flooding Hazard M i t i g a t i o n  Pro ject  F ina l  
Design 
Contract # FCD2005C006 (Assignment # I )  

Dischar e in format ion 
ob ta i?e I  from FEMn 
starting water surface from west Consultants Model 
I , <  0 2  -- << 

Bypass Pro ject  - Hassayampa River 

P r o f i l e  1: so ls  Wash (100-year) & 
Hassayampa River 

(10-year WSEL = 2045.31 NAVD 88) 
P r o f i l e  2: so ls  wash 

(10-year) & Hassayampa River 
(100-year WSEL = 2054.17 NAVD 88) 

com ared 
w i t 1  s t a r t i n g  water surface from FEMA Firm Panel 04013C2055 G .  

Elev = 
2051.3 (NGVD 291, converted t o  Elev=2053.5 (NAVD 88) by adding 2.2 ft. 
+/- 
The Tegner S t ree t  Bridge was adjusted by using the  datum d i f fe rence  a t  
the  b r ~ d g e  which was determined by comparing common monuments and the  br idge 
plans/as-bui l ts w i t h  a 
r e s u l t i n g  d i f fe rence  of 1.51 ft. 

Future Conditions 
Model, w i t h  modified bank s ta t ions  & bank protect ion.  
I s l a n d  trimmed/removed 
t o  contain 100-yr Q t o  Sols wash by trimming North wash. 
Goldmine V i l l a g e  a lso  
trimmed t o  reduce wSEL a t  the breakout p o i n t  adjacent t o  the mobile home 
park. 

s tud L imi ts :  so ls  wash 
Finay Model Run Date: September 8, 
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so ls  F ina l .  rep 
2006 
Model : so ls  F ina l  

PLAN DATA 

plan T i t l e :  Sols F ina l  Design - High N-Value 
p lan F i l e  : q:\305020 so ls  wash Final  ~ e s i g n \ ~ ~ c - ~ ~ S \ s o l s  wash ~ i n a l  Design\High N-value\sols Final.pO1 

Geometry T i t l e :  so ls  F ina l  Design - High N-value 
Geometry F i l e  : q:\305020 so ls  wash Final  ~ e s i g n \ H ~ c - ~ ~ s \ s o l s  wash Final  Design\High 

N-value\Sols F ina l  .go1 

 low T i t l e  : so ls  F ina l  Design - High N-value 
  low F i l e  : q:\305020 so ls  wash Final  D ~ S ~ ~ ~ \ H E C - R A S \ S O ~ S  wash Final  Design\High 

N-va1 ue\Sols F ina l  . f O l  

Plan summary Information: 
Number of: cross sect ions = 49 M u l t i p l e  openings = 0 

r08lvertc = 0 I n l i n e  s t ructures = 0 ;;;;lie;- = 2 Latera l  Structures = 0 

computation opt ions 
c r i t i c a l  depth computed on ly  where necessary 
conveyance Calcu lat ion Method: A t  breaks i n  n values on ly  
~ r i c n o n  510 e Method: ~ v e r a g e  conveyance 
computariona? F ~ O W  Regime: Mixed Flow 

Encroachment Data 
Equal conveyance = True 
L e f t  o f f s e t  - - 0 
Right Of fset  = 0 

River 
RS 
6200 
6000 
5800 
5600 
5400 
5500 
5134 
4800 
4600 
4400 
4200 
3985 
3850 
3700 
3580 
3400 
3250 
3120 
3020 
2920 
2825 
2800 
0.412 
0.389 
0.359 
0.306 
0.288 
0.227 
0.220 
0.212 
0.204 
0.201 
0.198 
0.195 
0.192 

501s wash 
P r o f i l e  
10-sols 100-Hass 
10-so1 s 100-Hass 
10-Sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100- ass 
10-501s 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
lo-so1 s 100-Hass 
10-501s 100-Hass 
10-sols 100-Hass 
10-so1 s 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
lo -so ls  100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-SolS 100-HaSs 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-501s 100-HaSS 
10-sol s 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-so15 100-HaSS 
10-sols 100-Hass 
10-501s 100-Hass 
10-sols 100-Hass 
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a so ls  F ina l  .rep 
0.i89 lo -so ls  loo- ass 1 9933.5 10060.5 
0.187 10-Sols 100-HaSS 1 9930.5 10062 
0.184 10-Sols 100-Has5 1 9928.5 10063.5 
0.182 10-Sols 100-HaSs 1 9926.5 10065.5 
0.180 10-Sols 100-Has5 1 9925.310065.41 
0.169 10-Sols 100-Hass 19891.7510075.63 
0.159 10-501s 100-Has5 1 9878.6610083.15 
0.150 10-sols 100-Hass 1 986110088.97 
0.140 10-sols 100-Hass 1 985710103.84 
0.132 10-Sols 100-Hass 1 9866.5 10110.5 
0.111 10-so15 100-Hass 1 9805.57 10095 

FLOW DATA 

  low T i t l e :  so ls  F ina l  ~ e s i g n  - High N-Value 
  low F i l e  : q:\305020 Sols wash Final  Design\HEC-RAs\sols wash Final  ~es ign \H igh  N-value\sols ~ i n a l  . f O l  

  low Data (cfs) 

Boundary condit ions 

River   each p r o f i l e  upstream   own stream 

so ls  wash SOIS wash ~ o r t h  100-sols 10-Hass ~ o r m a l  s = 0.01 
so ls  wash so ls  wash North 10-sols 100-Hass Normal s = 0.01 
so ls  wash so ls  wash south 100-sols 10-Hass Normal S = 0.01 
so ls  wash so ls  wash south 10-sols 100-Hass Normal s = 0.01 
so ls  wash so ls  ~ a i n  100-sols lo- ass Known WS = 2045.31 
so ls  wash so ls  ~ a i n  10-Sols 100-Hass Known wS = 2054.17 

• GEOMETRY DATA 
Geometry T i t l e :  Sols F ina l  Design - High N-Value 
Geometry F i l e  : q:\305020 Sols wash Final  Design\HEC-RAS\Sols wash Final  Design\High N-Value\Sols 
F ina l  .go1 

Reach connection Table 

~ i v e r  Reach upstream ~oundary   owns stream ~oundary 

so ls  wash so ls  wash ~ o r t h  l u n c t i o n  1 
so ls  wash so ls  wash south l u n c t i o n  1 
so ls  wash so ls  Main Junct ion 1 

1UNCTION INFORMATION 

Name: l u n c t i o n  1 
~ e s c r i p t i o n :  
Energy computation Method 

Length across Junction T r ibu ta ry  
~ i v e r   each River Reach  en t h  ~ n g l e  

so ls  wash so ls  wash south t o  so ls  wash so ls  Main 400 
so ls  wash so ls  wash ~ o r t h  t o  Sols wash so ls  Main 200 

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O I S  wash North RS: 6340 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 73 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9886.43 ,067 9926.72 ,03110088.31 .05 

Bank sta: Lef t  Right  Lengths: Lef t  Channel R i  h t  coe f f  contr .  Expan. 
9916.6910088.31 246 246 446 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: SOIS wash North RS: 6094 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

9859.57 .05 9917.78 .03110114.63 .05 

Bank sta: Lef t  Right  Lengths: L e f t  channel R i  h t  coeff contr .  Expan. 
9917.7810114.63 294 294 5194 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: S O I S  wash North RS: 5800 

INPUT 
~ e s c r i p t i o n :  
S ta t ion  Elevat ion Data num= 7 

Sta Elev Sta Elev s ta  Elev s t a  Elev Sta Elev 
9845 2084 9932 2083 9952 2077 10000 2077.1 10055 2077 
10066 2083 10080 2084 

Manning's n values num= 3 
s t a  n Val Sta n Val Sta n Val 
9845 ,069 9932 .031 10066 .05 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Ri h t  Coeff contr .  Expan. 
9845 l0%80 200 200 ,300 .1 . 3  

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North Rs: 5600 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion oata num= 10 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
98032081.46 9865 2081 9903 2080 9918 2079 9934 2076 
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so ls  F ina l  .rep 
9955 2075 10000 2075.2 10042 2075.2 10052 2081 1009b 2082 

Manning's n Values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9803 ,069 9903 ,031 10052 .05 

sank s ta:  L e f t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  con t r .  Expan. 
9865 ioB52 200 200 400 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North RS: 5400 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 7 

s t a  Elev s t a  Elev Sta Elev s t a  Elev Sta Elev 
9858 2080.1 9883 2080 9918 2074 10000 2073.5 10037 2074 

10048 2079 10065 2079.3 

Manning's n values num= 3 
s t a  n Val s ta  n Val Sta n Val 

9858 ,069 9883 ,031 10048 .05 

sank s ta:  L e f t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9883 10865 300 300 100 .1 . 3  

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North Rs: 5100 

INPUT 
Descr ip t ion:  
s t a t i o n   levat ti on ~ a t a  num= 51 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9766.14 2078.48 9768.55 2078.48 9772.67 2078.47 9779.71 2078.46 9780.14 2078.46 
9781.01 2078.46 9788.22 2078.38 9794.87 2078.22 9802.64 2078.08 9807.14 2077.99 
9821.57 2077.95 9825.95 2077.97 9830.81 2077.9 9832.58 2077.86 9834.02 2077.83 
9835.14 2077.81 9851.55 2077.59 9851.95 2077.58 9852.24 2077.57 9852.44 2077.56 
9853.26 2077.56 9853.46 2077.54 9854.36 2077.42 9877.44 2077.65 9878.04 2077.58 
9878.22 2077.65 9885.01 2073.49 9885.11 2073.44 9886 2073.42 9906.54 2073.12 
9912.69 2071.52 9912.91 2071.46 9913.31 2071.45 9928.21 2071.14 9932.63 2071.14 
9941.04 2071.1 9952.3 2071.1110073.19 2071.410093.19 207810096.51 2078.96 

10101.06 2078.9710103.31 2078.9810108.52 207910114.47 2079.0110115.98 2079.02 
10119.04 2079.0310123.45 2079.0410125.63 2079.0410130.91 2079.0110136.79 2078.98 
10138.37 2078.96 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9766.14 ,067 9878.04 .03110096.51 .05 

sank sta: L e f t  Right Lengths: L e f t  channel R i  h t  coeff contr .  Expan. 
9877.4410096.51 300 300 100 .1 . 3  

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North Rs: 4800 

INPUT 
Descript ion: 
s t a t i o n   levat ti on Data num= 11 

s t a  Elev sra Elev s t a    lev s t a  Elev s t a  Elev 
9849 2076.1 9864 2076 9884 2075 9890 2074 9906 2070 

10000 2069.4 10074 2069.4 10082 2074 10102 2075 10124 2076 
10145 2076 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9849 ,069 9864 ,031 10124 .05 

sank s ta:  L e f t  R i  h t  Lengths: Left  channel R i  h t  coe f f  contr.  Expan. 
9864 10!24 200 200 900 .1 .3 
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so ls  F ina l  .rep 
9876.74 2076.84 9880.15 2076.85 9885.46 2076.86 9890.28 2076.87 9894.17 2076.85 
9900.41 2076.81 9902.89 2076.77 9910.54 2076.64 9911.6 2076.61 9918.15 2076.42 
9920.32 2076.36 9920.67 2076.35 9925 2075.2 9940 2075 9945 2074 

9955 2070 10000 2069.8 10060 2070 10075 2079 10090 2079 

Manning's n values num= 4 
Sta n Val Sta n Val s t a  n Val Sta n Val 

9839.63 .05 9925 ,067 9940 ,031 10075 .05 

eank sta:  L e f t  R i  h t  Lengths: Left  Channel R i  h t  Coeff Contr. Expan. 
9920.67 10875 200 200 Iloo .I .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: so ls  wash South RS: 4600 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 30 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
9824.5 2075.32 9828.87 2075.32 9834.59 2075.34 9837.77 2075.33 9842.57 2075.33 
9844.68 2075.33 9846.67 2075.33 9854.77 2075.32 9855.57 2075.32 9861.58 2075.32 
9864.47 2075.32 9864.86 2075.32 9873.37 2075.3 9874.94 2075.3 9882.27 2075.27 
9885.03 2075.26 9891.17 2075.19 9895.12 2075.16 9900.07 2075.05 9905.21 2074.93 
9908.962074.76 9910 2074.2 9925 2074 9935 2073 9945 2069 
10000 2068.4 10060 2068 10074 2076 10080 2077 10095 2077 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

9824.5 ,067 9925 .031 10074 .05 

sank s ta :  Left  R i  h t  Lengths: Left  Channel n i g h t  coe f f  Contr. Expan. 
9905.21 10880 200 200 200 . .I .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: 501s Main RS: 4400 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  s leva ti on Data num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9623 2072.6 9638 2072 9653 2068 9665 2067 96952066.83 
9830 2066.77 10000 2066.63 10058 2066.7 10075 2073 

Manning's n values num= 1 
s t a  n Val 
9623 .03 

sank s ta:  Left  
9623 

Lengths: L e f t  Channel R i  h t  coeff contr .  Expan. 
200 200 900 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: so ls  Main RS: 4200 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion Data num= 8 

s t a  Elev s t a  Elev Sta Elev s t a  Elev Sta Elev 
9662 2071 9675 2070 9706 2066 97152065.32 9840 2065.2 
10000 2065.1 10067 2065 10085 2072.4 

Manning's n values num= 1 
s t a  n Val 
9662 .03 

sank sta: Left  
9662 ~68;: Lengths: L e f t  Channe? Ri h t  coe f f  contr .  Expan. 

240 215 415 .1 .3 

CROSS SECTION 
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so ls  F ina l  .rep 
RIVER: 5015 wash 
REACH: SOIS Main Rs: 3985 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank ap roximately 2'. 
s t a t i o n  Elevat ion ~ a t a  num= P 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9718 2072.6 9718 2066.32 9719.5 2066.32 9719.5 2063.32 10000 2063.3 

10087.3 2063.3 10108 2071.4 

Manning's n values num= 1 
s t a  n Val 
9718 .03 

sank Sta: Left  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
- 9718 10108 160 135 135 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  ~ a i n  RS: 3850 

INPUT 
~ e s c r i p t i o n :  F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion oata num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9792 2072.5 9792 2070.4 9802 2067.9 9802 2064.9 9803.5 2064.9 

9803.5 2062.1 10000 2062.1 10097 2062.1 10119.5 2070.8 

Manning's n values num= 1 
Sta n Val 
9792 .03 

sank s ta :  L e f t  R i  h t  Lengths: Left channel n i g h t  coeff  contr .  Expan. 
9792 10118.5 13s 150 150 .I .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so ls  Main Rs: 3700 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n   levat ti on ~ a t a  num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9880 2072.6 9880 2069.4 9890.5 2066.9 9890.5 2063.9 9892 2063.9 
9892 2060.9 10000 2060.8 10103.5 2060.9 10127 2070.2 

Manning's n values num= 1 
s t a  n Val 
9880 .03 

sank sta: L e f t  Ri h t  Lengths: Lef t  channel Ri h t  coe f f  contr.  Expan. 
9880 log27 120 120 ?20 .1 .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so ls  Main RS: 3580 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n   levat ti on ~ a t a  num= 12 

Sta Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
9901 2071.5 9901 2070.7 9909 2068.7 9909 2065.7 9910.5 2065.7 

9910.5 2062.7 9912 2062.7 9912 2059.8 10000 2059.7 10105 2059.8 
10130 2069.8 10130 2071 

Manning's n values num= 1 
s t a  n Val 
9901 .03 

sank s ta:  L e f t  R i  h t  Lengths: L e f t  channel R i  h t  c o e f f  contr .  Expan. 
9901 10!30 180 180 g80 .1 .3 

CROSS SECTION 
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so ls  Final.  rep 

RIVER: Sols wash 
REACH: SOIS Main RS: 3400 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank ap roximately 2'. 
s t a t i o n  Elevat ion ~ a t a  num= 15' 

s t a  Elev s t a   lev s t a  Elev Sta Elev s ta  Elev 
9893.5 2070.5 9893.5 2069.3 9902 2067.3 9902 2064.3 9903.5 2064.3 
9903.5 2061.3 9905 2061.3 9905 2058.5 10000 2058.3 10102 2058.5 
10127 2068.5 10127 2071 

Manning's n values num= 1 
s t a  n Val 

-9893.5 .03 

Bank Sta: Left  R i  h t  Lengths: Lef t  channel R i  h t  coe f f  con t r .  Expan. 
9893.5 10727 150 150 ?SO .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: so ls  Main RS: 3250 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion Data num= 12 

s ta  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9879 2070.5 9879 2068 9887.5 2066 9887.5 2063 9889 2063 
9889 2060 9890.5 2060 9890.5 2057.3 10000 2057.2 10094 2057.3 
10119 2067.3 10119 2071 

Manning's n values "urn= 1 
s t a  n Val 
9879 .03 

sank sta: Left  n i g h t  Lengths: Lef t  channel Ri h t  coe f f  contr .  Expan. 
9879 10119 130 130 $30 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 3120 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion oata num= 12 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9897 2070.5 9897 2067 9905 2065 9905 2062 9906.5 2062 

9906.5 2059 9908 2059 9908 2056.4 10000 2056.4 10084.5 2056.4 
10110 2066.4 10110 ,2070.5 

Manning's n values num= 1 
s t a  n Val 
9897 .03 

sank sta: Left  Right Lengths: L e f t  channel Ri h t  coe f f  Contr. Expan. 
9897 10110 100 100 ?OO .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 3020 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion oata num= 11 

s t a  Elev s t a    lev s t a  Elev Sta Elev s t a  Elev 
9910 2070.5 9910 2066.2 9918 2064.2 9918 2061.2 9919.5 2061.2 

9919.5 2058.2 9921 2058.2 9921 2055.5 10000 2055.5 10081.3 2055.5 
10081.3 2070.5 

Manning's n values num= 2 
s t a  n Val s t a  n Val 
9910 .03 10081.3 ,013 
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so ls  Final .rep 

sank s ta:  L e f t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
9910 10081.3 100 100 100 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: S O ~ S  Main RS: 2920 

INPUT 
Descri ot ion: F i l l e d  r i a h t  overbank a ~ ~ r o x i m a t e l v  2' 
s t i t t i oh  st leva ti on ~ a t a -  num= ii 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9923 2070.5 9923 2065.4 9931 2063.4 9931 2060.4 9932.5 2060.4 

9932.5 2057.4 9934 2057.4 9934 2054.7 10000 2054.7 10084 2054.7 
10084.01 2070.5 

Manning's n values num= 2 
s t a  n Val s t a  n Val 
9923 .03 10084 .013 

sank sta: Left  R i  h t  Lengths: L e f t  Channel Right Coeff Contr. Expan. 
9923 10%84 95 95 95 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: SOIS Main RS: 2825 

INPUT 
Descript ion: This cross sect ion was skewed by hand an angle of 42.5 degrees 
s t a t i o n  Elevat ion Data num= 9 

s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 
9930.49 2070.5 9930.5 2062.9 9935.8 2060.23 9935.8 2057.23 9937.3 2057.23 
9937.3 2054.23 10000 2053.68 10091.2 2052.8810091.21 2070.5 

Manning's n values num= 3 
s t a  n Val s t a  n Val s ta  n Val 

9930.49 .013 9930.5 .03 10091.2 ,013 

sank sta: Lef t  Ri h t  Lengths: L e f t  Channel Right coe f f  contr .  Expan. 
9930.5 10097.2 25 25 25 .3 .5 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  ~ a i n  RS: 2800 

INPUT 
Descriot ion: This cross sect ion was skewed t o  match the  br idge skew o f  45 

degrees 
5 s t a t i o n  Elevat ion Data num= 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9944.49 2070.5 9944.5 2054.16 10000 2053.57 10100 2052.7810100.01 2070.5 

Manning's n values num= 2 
s t a  n Val s t a  n Val 

9944.49 .03 10100 .013 

sank sta: L e f t  R i  h t  Lengths: Left  channel Right c o e f f  contr .  Expan. 
9944.5 10?00 170 170 170 .3 .5 

slocked obst ruct ions num= 5 
Sta L s t a  R   lev s t a  L s t a  R Elev s t a  L s t a  R Elev 
9968.6 9969.85 2063.36 9995 9996.25 2063.36 10021.410022.65 2063.36 
10047.810049.05 2063.36 10074.210075.45 2063.36 

BRIDGE 

RIVER: so ls  wash 
REACH: SOIS Main RS: 2700 

INPUT 
Descript ion: U/s Modeled w i t h  2.75 ft parapet extension 
Distance from upstream XS = 5 
Deck/Roadway Wldth = 145 
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sols Final .rep 
weir coeff icient = 2.6 
uostream DecklRoadwav coordinates 

num= 
sta 
9903 
9948 

9969.87 
9995.13 
10016.95 
10026.8 
10049.32 
10074.5 
10096.38 

10141 

28 
H i  cord 
2066.5 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2066.5 

LO cord Sta 
9943.69 

2063.08 9964.32 
2062.75 9974.17 
2062.75 9996.38 
2063.0810021.25 
2063.0810043.77 
2062.7510053.62 
2062.7510075.76 
2063.0810100.67 

H i  Cord 
2066.5 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 
2070.29 

LO cord s ta  
9943.7 

2063.08 9968.62 
2063.08 9990.82 
2062.7510000.68 
2062.75 10022.5 
2063.0810048.07 
2063.0810070.21 
2062.7510080.06 
2062.7510100.68 

H i  cord LO cord 
2070.29 2062.75 
2070.29 2062.75 
2070.29 2063.08 
2070.29 2063.08 
2070.29 2062.75 
2070.29 2062.75 
2070.29 2063.08 
2070.29 2063.08 
2066.5 

upstream Bridge Cross sect ion Data 
s ta t ion   levat ti on Data num- 5 

s t a  Elev s t a  Elev s ta  Elev s t a  Elev s ta  Elev 
9944.49 2070.5 9944.5 2054.16 10000 2053.57 10100 2052.7810100.01 2070.5 

~ann ing ' s  n values num= 2 
s t a  n Val s t a  n Val 

9944.49 .03 10100 ,013 

Bank sta: Le f t  R i  h t  coef f  contr.  Expan. 
9944.5 10~00 .3 .5 

slocked obstruct ions num= 5 
s t a  L s t a  R   lev s t a  L s ta  R  lev s ta  L s t a  R   lev 
9968.6 9969.85 2063.36 9995 9996.25 2063.36 10021.410022.65 2063.36 
10047.810049.05 2063.36 10074.210075.45 2063.36 

Downstream Deck/Roadway coordinates 
num= 28 
s ta  H i  cord LO cord s ta  H i  cord Lo cord s t a  H i  cord LO cord 
9877 2066.5 9917.27 2066.5 9917.28 2067.54 2062.75 

9921.58 2067.54 2063.08 9939.5 2067.54 2063.08 9943.8 2067.54 2062.75 
9945.05 2067.54 2062.75 9949.35 2067.54 2063.08 9968.24 2067.54 2063.08 
9972.54 2067.54 2062.75 9973.79 2067.54 2062.75 9978.09 2067.54 2063.08 
9994.53 2067.54 2063.08 9998.83 2067.54 2062.7510000.08 2067.54 2062.75 
10004.38 2067.54 2063.0810020.96 2067.54 2063.0810025.26 2067.54 2062.75 
10026.51 2067.54 2062.7510030.81 2067.54 2063.0810047.32 2067.54 2063.08 
10051.62 2067.54 2062.7510052.87 2067.54 2062.7510057.17 2067.54 2063.08 
10074.12 2067.54 2063.0810078.41 2067.54 2062.7510078.42 2066.5 

10119 2066.5 

Downstream Bridge cross section Data 
s ta t i on   levat ti on Data num= 5 

s ta  Elev s t a  Elev s ta  Elev s ta  Elev s ta  Elev 
9929 2065.5 9929 2052.24 10000 2052.15 10084 2051.44 10084 2065.5 

~ann ing ' s  n Values num= 1 
s t a  n Val 
9929 .03 

Bank Sta: Left R i  h t  Coeff contr.  Expan. 
9929 10884 .3 .5 

0n.itream Embankment s ide slooe 

weir crest  shape 

.1 horiz. 

.1 horiz. 
.95 

2070.29 

Broad crested 

Number o f  Piers = 5 

Pier  Data 
p i e r  s ta t ion  uostream=9969.245 Downstream=9944.431 
upstream nun= 

width Elev 
1.25 1949.5 

 owns stream nun= 
width   lev 
1.25, 1949.5 

Debris Width = 
Debris Height = 

2 
width Elev 
1.25 2063.97 

2 
width Elev 
1.25 2063.97 
2.5 
2064 

t o  1.0 ve r t i ca l  
t o  1.0 ve r t i ca l  

Pier  Data 
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s o l s  F i n a l  . rep 
p i e r  s t a t i o n  uostream=9995.747 ~ownstream=9973.167 
upstream num= 2 

w i d t h  Elev w i d t h  E lev  
1.25 1949.5 1.25 2063.97 

 owns stream num= 2 
w i d t h  Elev w i d t h  E lev  
1.25 1949.5 1.25 2063.97 

~ e b r i s  w i d t h  = 2.5 
Debr is  Height  = 2064 

p i e r  Data 
P i e r  S t a t i o n  uostream=10021.87 Downstream=9999.458 
upstream num= 

w i d t h  Elev 
1.25 1949.5 

Downstream num= 
w i d t h  Elev 
1.25 1949.5 

Debr js  w i d t h  = 
Debr is  Height  = 

2 
w i d t h    lev 
1.25 2?63.97 

c 

w i d t h  E lev  
1.25 2063.97 

2.5 
2064 

P i e r  Data 
P i e r  s t a t i o n  Uostream=10048.69 Downstream=10025.88 
up i t ream num= ' 

w i d t h  E lev  
1.25 1949.5 

Downstream num= 
w i d t h  Elev 
1.25, 1949.5 

Debr is  w i d t h  = 
Debr is  Height  = 

2 
w i d t h    lev 
1.25 2?63.97 

L 

w i d t h  E lev  
1.25 2063.97 

2.5 
2064 

P i e r  Data 
p i e r  s t a t i o n  Uo~tream=10075.13 
upstream num= 

w i d t h  Elev 
1.25 1949.5 

Downstream num= 
w i d t h  E lev  
1.25. 1949.5 

Debr7s Width = 
Debr is  Height  = 

2 
w i d t h  E lev  
1.25 2!63.97 

c 

w i d t h  E lev  
1.25 2063.97 

2.5 
2064 

Number o f  Br idge c o e f f i c i e n t  s e t s  = 1 

LOW   low Methods and Data 
Energy 
~omentum cd  = 1.33 
yarne l  1 Kval = .9 

se lec ted  Low   low Methods = Highest  Energy Answer 

High Flow Method 
Pressure and we i r  f l o w  

submerged I n l e t  Cd - - 
submerged I n l e t  + o u t l e t  Cd = .8 
Max LOW c o r d  - - 

A d d i t i o n a l  Br idge Parameters 
~ d d  F r i c t i o n  component t o  Momentum 
DO n o t  add weight  component t o  Momentum 
c l a s s  B f low c r i t i c a l  depth computations use c r i t i c a l  

i n s i d e  t h e  b r i d g e  a t  t h e  upstream end 
c r i t e r i a  t o  check f o r  pressure f l o w  = upstream energy 

depth 

grade l i n e  

CROSS SECTION 

RIVER: s o l s  wash 
REACH: S O I S  Mail l  RS: 2630 

INPUT 
Desc r ip t i on :  s r a t i o n  ad jus ted t o  account f o r  45 degree skew. 
s t a t i o n   levat ti on ~ a t a  nun= 5 

s t a  E lev  s t a  E lev  Sta  E lev  S t a  Elev Sta  E lev  
9929 2065.5 9929 2052.24 10000 2052.15 10084 2051.44 10084 2065.5 

Manning's n va lues num= 1 
s t a  n Val 

9929 .03 
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so ls  F ina l .  rep 

sank sta: L e f t  Ri h t  Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9929 10184 120 120 !20 .3 .5 

CROSS SECTION 

RIVER: so ls  wash 
RWCH: so ls  Main US: 2510 

INPUT 
Descript ion: roadway i n  l e f t  over bank a t  Elev=2057.4 +/ 
parking l o t  i n  r i g h t  

over bank a t  Elev=2063+/- 
s t a t i o n   levat ti on ~ a t a  num= 11 

s t a  Elev s t a  Elev s ta  Elev s t a  
9923.5 2065.5 9923.5 2051.3 10000 2051.3 10076.5 
10078 2054.16 10078 2057.16 10079.5 2057.16 10079.5 

10086.5 2065.5 

Elev s t a  
2051.3 10076.5 
2060.16 10086.5 

Elev 
2054.16 

2062 

Manning's n values num= 1 
s t a  n Val 

9923.5 .03 

sank sta: L e f t  Ri h t  Lengths: Left  channel Right c o e f f  contr .  Expan. 
9923.5 1008:. 5 155 155 155 .1 . 3  

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O ~ S  Main RS: 2355 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion ~ a t a  ' num= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9926 2065.05 9926 2056.5 9933.5 2056 9936.5 2056 9936.5 2053 
9938 2053 9938 2050.1 10000 2050.1 10067 2050.1 10067 2052.7 

10068.5 2052.7 10068.5 2055.7 10070 2055.7 10070 2058.7 10073 2058.7 
10088 2059.2 10088 2065.5 

Manning's n values num= 1 
s t a  n Val 
9926 .03 

sank sta: L e f t  Ri h t  Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9926 10h8 275 279 375 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  ~ a i n  US: 2076 

INPUT 
oescri  p t ion:  
s t a t i o n  Elevat ion oata num= 15 

s t a  Elev s ta  Elev s t a  Elev s t a  Elev Sta Elev 
9954 2063.8 9954 2056.3 9964 2053.87 9964 2050.87 9965.5 2050.87 

9965.5 2047.87 10000 2047.2 10075.5 2047.2 10075.5 2050.1 10077 2050.1 
10077 2053.1 10078.5 2053.1 10078.5 2056.1 10089.5 2059.1 10089.5 2064.5 

Manning's n values num= 1 
Sta n Val 
9954 .03 

Bank Sta: Lef t  Ri h t  Lengths: L e f t  channel Ri h t  coeff contr .  Expan. 
9954 iooa8.5 96 loo 706 .I .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: S O ~ S  Main US: 1976 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion oata num= 15 
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so ls  F ina l  .rep 
Sta Elev Sta Elev Sta Elev s t a  Elev Sta Elev 

9940.5 2063 9940.5 2055.47 9951 2052.8 9951 2049.8 9952.5 2049.8 
9952.5 2046.8 10000 2046.8 10063 2046.8 10063 2049.8 10064.5 2049.8 
10064.5 2052.8 10066 2052.8 10066 2055.8 10077 2058.8 10077 2063.5 

Manning's n values num= I 
s t a  n Val 

9940.5 .03 

sank sta: Left  Ri h t  Lengths: Left  channel Ri h t  coe f f  Contr. Expan. 
9940.5 10!77 318 318 !18 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: $015 Main US: 1658 

TNPUT . ~ 

Descript ion: 
s t a t i o n  Elevat ion oata num= 18 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9927.5 2062.3 9927.5 2055.17 9938 2052.5 9938 2049.5 9939.5 2049.5 
9939.5 2046.5 10000 2046.5 10046 2046.5 10046 2049.5 10047.5 2049.5 
10047.5 2052.5 10049 2052.5 10049 2055.5 10050.5 2055.5 10050.5 2057.4 
10053.5 2057.4 10062.5 2058 10062.5 2062.5 

Manning's n values num= 1 
s t a  n Val 

9927.5 .03 

Bank Sta: Left  Ri h t  Lengths: L e f t  channel Right Coeff contr .  Expan. 
9927.5 10064.5 40 40 40 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 1618 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 17 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta Elev 
9929.5 2062.3 9929.5 2055.07 9940 2052.4 9940 2049.4 9941.5 2049.4 
9941.5 2046.4 10000 2046.4 10045 2046.4 10045 2049.4 10046.5 2049.4 
10046.5 2052.4 10048 2052.4 10048 2055.4 10049.5 2055.4 10049.5 2058.4 
10062 2061.4 10062 2063.5 

Manning's n Values num= 1 
s t a  n Val 

9929.5 .03 

Bank sta: Lef t  n i  h t  Lengths: Left channel n i g h t  cae f f  Contr. Expan. 
9929.5 10162 40 40 40 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: Sols Maill US: 1578 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data nun= 22 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9931.5 2061.3 9932.5 2061.3 9932.5 2052.5 9939.5 2052 9942.5 2052 
9942.5 2049 9944 2049 9944 2046.4 10000 2046.4 10046 2046.4 
10046 2049.4 10047.5 2049.4 10047.5 2052.4 10049 2052.4 10049 2055.4 

10050.5 2055.4 10050.5 2058.4 10052 2058.4 10052 2061.4 10055 2061.4 
10060.5 2062.3 10066 2062.3 

Manning's n Values num= 1 
s t a  n Val 

9931.5 .03 

Bank Sta: Lef t  Ri h t  Lengths: Lef t  channel n i g h t  Coeff contr .  Expan. 
9932.5 10152 40 40 40 .1 .3 
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0 CROSS SECTION 
so ls  F ina l .  rep 

RIVER: so ls  wash 
REACH: S O ~ S  Main RS: 1538 

INPUT 
Descript ion: upstream of drop, beginning o f  toe-in/cuf o f f  wa l l  
s t a t i o n  ~ l e v a t l o n  ~ a t a  nus= 24 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9928 2060.7 9929 2060.7 9929 2055.3 9941.5 2053.3 9944.5 2053.3 

9944.5 2052.3 9946 2052.3 9946 2049.3 9947.5 2049.3 9947.5 2046.3 
10000 2046.3 10047.5 2046.3 10047.5 2049.3 10049 2049.3 10049 2052.3 

10050.5 2052.3 10050.5 2055.3 10052 2055.3 10052 2058.3 10053.5 2058.3 
10053.5 2061.3 10055 2061.3 10055 2062.3 10067 2062.3 

Manning's n  values num= 4 
s t a  n  Val Sta n Val s t a  n  Val s t a  n v a l  
9928 ,014 9929 ,033 9947.5 .03 10047.5 .033 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
9929 10155 20 20 20 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O ~ S  Main RS: 1518 

INPUT 
Descript ion: TOP of drop s t ruc tu re ,  Cross sect ions were used t o  modeled the 

drop s t ruc tu re  as opposed t o  an in l i ne -we i r .  
S ta t ion   levat ti on Data num= 24 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9926 2060.7 9927 2060.7 9927 2057.4 9941.5 2056.3 9944.5 2056.3 

9944.5 2053.3 9946 2053.3 9946 2050.3 9947.5 2050.3 9947.5 2046.3 
10000 2046.3 10049 2046.3 10049 2049.3 10050.5 2049.3 10050.5 2052.3 
10052 2052.3 10052 2055.3 10053.5 2055.3 10053.5 2058.3 10055 2058.3 
10055 2061.3 10056.5 2061.3 10056.5 2062.3 10062 2062.3 

Manning's n Values num= 4 
s t a  n  Val s t a  n  Val s t a  n  Val s t a  n  Val 
9926 ,014 9927 ,033 9947.5 ,014 10049 ,033 

sank sta: Left  Ri h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
9944.5 1005%. 5 15 15 15 .I .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 1503 

INPUT 
Descript ion: Halfway down drop s t tucture.  
s t a t i o n  ~ l e v a t l o n  ~ a t a  nus= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9924 2060.3 9924 2057.3 9938.5 2056.66 9941.5 2056.66 9941.5 2054.66 
9943 2054.66 9943 2051.66 9944.5 2051.66 9944.5 2048.66 9946 2048.66 
9946 2045.66 9947 2045.66 9956 2042.55 10000 2042.55 10038 2042.55 
10047 2045.66 10048 2045.66 10048 2048.66 10049.7 2048.66 10049.7 2051.66 

10051.4 2051.66 10051.4 2054.66 10053.1 2054.66 10053.1 2057.66 10054.8 2057.66 
10054.8 2060.66 10056.5 2060.66 10056.8 2061.66 10067 2061.66 

Manning's n  values num= 3 
s t a  n  Val s t a  n Val s t a  n  Val 
9924 .033 9946 ,014 10048 ,033 

Bank sta:  Lef t  R i  h t  Lengths: Lef t  channel Right Coeff contr.  Expan. 
9941.5 1005%.5 19 19 19 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: SOIS Main RS: 1484 

INPUT 
Descript ion: Toe o f  drop s t ructure.  
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s t a t i o n  Elevat ion Data 
s t a  Elev s t a  
9921 2059.8 9921 
9941 2053.93 9941 
9944 2044.93 9945 
10049 2044.7 10050 
10053 2050.7 10053 
10056 2059.7 10057.5 

29 
s t a  

9936.5 
9942.5 
9966 
10050 

10054.5 
10057.5 

so ls  F ina l  .rep 

Elev s t a  Elev 
2056.93 9939.5 2056.93 
2050.93 9942.5 2047.93 
2037.8 10000 2037.8 
2047.7 10051.5 2047.7 
2053.7 10054.5 2056.7 
2060.7 10060.5 2060.7 

s t a  
9939.5 
9944 
10027 

10051.5 
10056 

Manning's n Values nuin= 3 
s t a  n Val s t a  n Val s t a  n Val 
9921 .033 9944 .014 10050 ,033 

Bank Sta: L e f t  Right Lengths: L e f t  Channel Right coe f f  Contr. Expan. 
9939.5 10057.5 11 11 11 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: S O I S  Main RS: 1473 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ior 

s ta  Elev 
9919 2059.8 

9937.5 2056.38 
9940.5 2047.38 
10000 2037.74 

10051.5 2047.11 
10054.5 2056.11 
10060.5 2060.11 

I Data 
s t a  
9919 

9937.5 
9942 
10030 

10051.5 
10056 

31 
s t a  
9933 
9939 
9942 
10049 
10053 
10056 

s t a  Elev 
9936 2058.38 
9939 2050.38 
9943 2044.38 
10050 2044.11 
10053 2053.11 

10057.5 2059.11 

s t a  
9936 

9940.5 
9963 
10050 

10054.5 
10057.5 

Elev 
2056.38 
2050.38 
2037.74 
2047.11 
2053.11 
2060.11 

Manning's n values num= 4 
s t a  n Val s t a  n Val s t a  n Val s t a  n Val 
9919 ,016 9933 ,033 9942 ,014 10050 ,033 

sank sta: Left Right Lengths: L e f t  channel n i g h t  coe f f  contr .  Expan. 
9936 10057.5 14 14 14 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: so ls  ~ a i n  RS: 1459 

INPUT 
oescr ip t ion:  
s t a t i o n  ~ l e v a r i o n  Data num= 30 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9934.5 2059.6 9934.5 2058.74 9936 2058.74 9936 2055.74 9937.5 2055.74 
9937.5 2052.74 9939 2052.74 9939 2049.74 9940.5 2049.74 9940.5 2046.74 
9942 2046.74 9942 2043.74 9943 2043.74 9959 2037.67 10000.2037.67 
10033 2037.67 10051 2043.56 10052 2043.56 10052 2046.56 10053.5 2046.56 

10053.5 2049.56 10055 2049.56 10055 2052.59 10056.5 2052.56 10056.5 2055.56 
10058 2055.56 10058 2058.56 10059.5 2058.56 10059.5 2060.56 10062.5 2060.56 

Manning's n values nun= 3 
s t a  n Val s t a  n Val s t a  n Val 

9934.5 ,033 9942 ,014 10052 ,033 

sank sta: L e f t  Ri h t  Lengths: L e f t  Channel Right coe f f  contr .  Expan. 
9936 10058.5 14 14 14 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: so ls  Main RS: 1445 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 31 

s t a  Elev Sta Elev Sta Elev s t a  Elev s t a  Elev 
9926 2060.08 9929 2060.08 9929 2058.08 9930.5 2058.08 9930.5 2055.08 
9932 2055.08 9932 2052.08 9933.5 2052.08 9933.5 2049.08 9935 2049.08 
9935 2046.08 9936.5 2046.08 9936.5 2043.08 9937.5 2043.08 9954.5 2037.6 
10000 2037.6 10035.5 2037.6 10052 2043.08 10053 2043.08 10053 2046.08 

Page 16 



Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9926 ,033 9936.5 ,014 10053 .033 

Bank Sta: Left  R i  h t  Lengths: L e f t  channel Right coe f f  contr .  Expan. 
9929 1006%. 5 10 10 10 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: SOIS Maill RS: 1435 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9923.5 ,033 9934 ,014 10053 ,033 

Bank Sta: L e f t  Ri h t  Lengths: Left channel Right coeff contr .  Expan. 
9926.5 1006%.5 17 17 17 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: 5015 Main RS: 1418 

ThlPllT - .  
Descr ip t ion:  
s t a t i o n  Elevat ion Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9908 2059.8 9911 2059.8 9911 2058.8 9923.5 2058.8 9923.5 2056.8 
9925 2056.8 9925 2053.8 9926.5 2053.8 9926.5 2050.8 9928 2050.8 
9928 2047.8 9929.5 2047.8 9929.5 2044.8 9931 2044.8 9931 2041.8 
10000 2041.8 10056 2041.8 10056 2044.8 10057.5 2044.8 10057.5 2047.8 
10059 2047.8 10059 2050.8 10060.5 2050.8 10060.5 2053.8 10062 2053.8 
10062 2056.8 10063.5 2056.8 10063.5 2059.8 10075 2059.8 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 
9908 ,033 9931 .014 10056 ,033 

sank s ta:  Left  Ri h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
9923.5 10063.5 10 10 10 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: 5015 Main RS: 1408 

TNPUT .. 
Descript ion: 
s t a t i o n   levat ti on Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9902 2059.8 9905 2059.8 9905 2057.8 9921 2057.8 9921 2056.8 

9922.5 2056.8 9922.5 2053.8 9924 2053.8 9924 2050.8 9925.5 2050.8 
9925.5 2047.8 9927 2047.8 9927 2044.8 9928.5 2044.8 9928.5 2041.8 
10000 2041.8 10058 2041.8 10058 2044.8 10059.5 2044.8 10059.5 2047.8 
10061 2047.8 10061 2050.8 10062.5 2050.8 10062.5 2053.8 10064 2053.8 
10064 2056.8 10065.5 2056.8 10065.5 2059.8 10075 2059.8 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 
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so ls  F ina l .  rep 
RIVER: Sols wash 
REACH: so ls  ~ a i n  RS: 1200 

TNPUT 
~ e s c r i p t i o n :  
s t a t i o n  Elevat ion ~ a t a  num= 25 

s ta  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
9854 2059.04 9854 2056.04 9855.5 2056.04 9855.5 2053.04 9857 2053.04 
9857 2050.04 9858.5 2050.04 9858.5 2047.04 9860 2047.04 9860 2044.04 

9861.5 2044.04 9861.5 2041.6 10000 2041.610099.09 2041.6 10099.1 2044.19 
10100.67 2044.1910100.68 2047.1910102.25 2047.1910102.26 2050.1910103.83 2050.19 
10103.84 2053.1910105.41 2053.1910105.42 2056.1910106.99 2056.19 10107 2059.19 

Manning's n values num= 1 
s t a  n Val 
9854 .03 

sank Sta: Lef t  Right Lengths: L e f t  Channel Right Coeff Contr. Expan. 
9854 10107 12.66 40 67.35 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: S O ~ S  Main RS: 1160 

INPUT 
Descript ion: l u s t  upstream of the  proposed ADOT superbox. Cross sect ion skewed 

by hand t o  an angle of 24.5 degrees. 
s t a t i o n  Elevat ion ~ a t a  num= 27 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9863.5 2058.98 9863.5 2055.98 9865 2055.98 9865 2052.98 9866.5 2052.98 
9866.5 2049.98 9868 2049.98 9868 2046.98 9869.5 2046.98 9869.5 2043.98 
9871 2043.98 9871 2041.5 9874.6 2041.5 10000 2041.5 10100.4 2041.5 
10106 2041.5 10106 2043.98.10107.5 2043.98 10107.5 2046.98 10109 2046.98 
10109 2049.98 10110.5 2049.98 10110.5 2052.98 10112 2052.98 10112 2055.98 

10113.5 2055.98 10113.5 2058.98 

Manning's n values num= 1 
s t a  n Val 

9863.5 .03 

sank sta: Lef t  Ri h t  Lengths: Left  channel Right  coe f f  Contr. Expan. 
9863.5 1011!.5 140 127 135 .3 .5 

Skew Angle = 25 

BRIDGE 

RIVER: so ls  wash 
REACH: So15 Main RS: 1100 

INPUT 
Descript ion: 
Distance from upstream XS = - 21 
~eck/Roadway, Width - 78 
weir  c o e f f i c i e n t  = 2.6 
sr idge ~eck/noadway skew = . 25 
uastream Deck/Roadway coordinates 

num= 4 
s t a  Hi Cord LO Cord s t a  Hi cord LO cord Sta Hi cord Lo cord 

9708.216 2056.48 9883.132 2057.66 2055.8310109.71 2058.32 2056.49 
10232.63 2058.75 

Elev s t a  Elev 
2055.98 9865 2052.98 
2046.98 9869.5 2046.98 
2041.5 10000 2041.5 
2043.98 10107.5 2046.98 
2052.98 10112 2052.98 

Manning's n values num= 1 
s t a  n Val 

9863.5 .03 

s t a  
9866.5 
9869.5 
10100.4 
10109 
10112 

sank sta: Lef t  Right coe f f  contr .  Expan. 
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sols  F ina l .  rep 
9863.5 10113.5 . 3  .5 

skew angle = 25 

Downstream ~eck/Roadwav coordinates .. - 

num= 4' 
s t a  Hi cord Lo cord s t a  Hi Cord LO Cord Sta Hi cord LO Cord 

9708.216 2056.48 9883.132 2057.66 2055.8310109.71 2058.32 2056.49 
10232.63 2058.75 

Manning's n values num= 6 
s t a  n Val s t a  n Val s t a  n Val s t a  n Val s t a  n Val 
9765 ,018 9785 ,0639928.02 .03510078.45 ,021 10095 .013 
10120 ,018 

sank s ta:  L e f t  Right  Coeff contr .  Expan. 
9928.0210078.45 .3 .5 

Inef fect ive Flow num= 1 
s t a  L s t a  R Elev Permanent 
9765 9868.07 2055 F 

skew Angle = 25 

upstream Embankment s ide s l o  e = 0 hor i z .  
Downstream Embankment s ide syope - - 0 hor i z .  
Maximu! allowab!e s u b ~ e r  ence f o r  wei r  f low = .95 
Elevation a t  whlch we l r  ?low beg~ns  - - 
Ener y head used i n  sp i l lway  design 
spil?way hei h t  used ,n d e s ~ g n  

- - 
we7r c res t  &ape 

- - 
= Broad crested 

Number of P iers  = 6 

Pie r  Data 
P ie r  S ta t ion  Upstream= 10005.9 Downstrean- 10005.9 
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upstream nun= 2 
width Elev width Elev 
1.25 2036 1.25 2056.3 

 owns stream num= 2 
width Elev width Elev 
1.25 2036 1.25 2056.3 

Debris width = 2.5 
Debris Height = 2057 

so ls  F ina l .  reo 

Number o f  Bridge c o e f f i c i e n t  Sets = 1 

LOW Flow Methods and Data 
Energy 

Selected LOW Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

, . - . - . - . . - . - . . - - . - . - . . . - - - . - 
add F r i c t i o n  component t o  Momentum 
DO not  add weight.component t o  Momentum 
c lass B f l ow c r i t i c a l  depth computations use c r i t i c a l  depth 

i n s i d e  the  br idge a t  the  upstream end 
c r i t e r i a  t o  check f o r  pressure flow = upstream energy grade l i n e  

CROSS SECTION 

RIVER: Sols wash 
REACH: Sol5 Main RS: 882 

INPUT 
Descript ion: Downstream 

f loodpla in .  
s t a t i o n  Elevat ion Data 

s t a  Elev Sta 
9765 2057.5 9785 

9877.58 2044.23 9884.37 
9907.89 2044.11 9912.33 
9935.5 2044.02 9953.65 
9958.54 2043.09 9979.01 
10005 2041.4710013.07 

10026.66 2041.8510034.27 
10051.74 2042.3110064.72 

10095 2049 10095 

o f  the  proposed ADOT superbox. w i t h i n  the  Hassa) 

num= 44 
Elev s t a  

2057.5 9820 
2044.17 9889.17 
2044.12 9913.48 
2043.33 9956.77 
2041.21 9988.89 
2041.5810015.93 
2042.0110037.09 
2042.4510072.08 

2055 10120 

Elev s t a  
2044.3 9820 
2044.14 9898.92 
2044.12 9923.92 
2043.26 9957.17 
2041.41 9999.66 
2041.6210016.23 
2042.0710040.79 
2046.0110078.45 

2057 10180 

Elev s t a  
2044.27 9869.81 
2044.1 9900.75 
2044.14 9928.02 
2043.19 9957.3 
2041.3810003.14 
2041.6310016.63 
2042.1810047.51 
2048.6710083.54 

2058 

Manning's n values num= 6 
Sta n Val Sta n Val Sta n Val s t a  n Val s t a  n Val 
9765 .018 9785 .0639928.02 .03510078.45 ,021 10095 .013 
10120 ,018 

sank sta: Left  Right ~ e n g t h s :  L e f t  channel Right coe f f  contr.  Expan. 
9928.0210078.45 0 0 0 .3 .5 

I n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
9765 9868.07 2055 F 

skew Angle = 25 
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s o l s  wash south 
s o l s  wash south 
s o l s  wash south 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
so1 s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 

SUMMARY OF CONTRACl 
River :  s o l s  wash 

Reach 

s o l s  wash Nor th  
s o l s  wash Nor th  
s o l s  wash Nor th  
s o l s  wash Nor th  
s o l s  wash Nor th  
s o l s  wash Nor th  
Sols wash Nor th  
s o l s  wash Nor th  
s o l s  wash south 
s o l s  wash south 
s o l s  wash south 
s o l s  wash south 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 
s o l s  Main 

334 
200 
200 
200 
240 
160 
135 
120 
180 
150 
130 
100 
100 
95 
25 
170 

Bridge 
120 
155 
275 
96 
318 
40 
40 
40 
20 
15 
19 
11 
14 
14 
10 
17 
10 
58 
50 
50 

12.19 
12.66 
140 

s r idge  
0 

Fina l  . 
334 
200 
200 
200 
215 
135 
150 
120 
180 
150 
130 
100 
100 
95 
2 5 
170 

IION AND EXPANSION COEFFICIENTS 

River  Sta. Contr. Expan. 
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sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
sols  Main 
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so ls  F ina l  .rep 

PROJECT DATA 
pro jec t  T i t l e :  so ls  F ina l  Design - LOW N-value 
p ro iec t  F i l e  : sols  F ina l .pr  
Run Date and Time: 11/27/2002 12:49:21 PM 

Pro ject  i n  Engl ish u n i t s  

p ro jec t  Descri t i o n :  
so ls  wash Finay Design - LOW N-Value 

Future condi t ions w i t h  4.5' wei r  
(modeled w i t h  cross sections) 
prepared by: 
Engineering and Environmental 
consultants, Inc.  
3003 N. Central  Avenue, s u i t e  600. 
Phoenix, Arizona 
85012 
Phone: 602-248-7702 FAX: 602-248-7851 

For: ~ l o o d  con t ro l  D i s t r i c r  of 
Marico a county 
wickengurg Downtown Flooding Hazard M i t iga t ion  p ro jec t  F ina l  
Design 
contract  # FCD2005C006 (Assignment #l) 

Dischar e in format ion 
o b t a i ? e i  from FEMn 
s t a r t l n g  water surface from west consultants Model 
IIF 93 .. ~- 

Bypass p ro jec t  - Hassayampa River 

P r o f i l e  1: so ls  wash (100-year) & 
Hassayampa River 

(10-year WsEL = 2045.31 NAVD 88) 
p r o f i l e  2: so ls  wash 

(10-year) & Hassayampa River  
(100-year WSEL = 2054.17 WVD 88) 

com ared 
w i t 1  s t a r t i n g  water surface from FEMn Firm Panel 04013C2055 G. 

Elev = 
2051.3 (NGVD 29), converted t o  ~lev=2053.5 (NAVD 88) by adding 2.2 ft. 
+/- 
The Tegner St reet  Bridge was adjusted by using the  datum di f ference a t  
the  bndge  which was detetmined by comparing common monuments and the  br idge 
plans/as-bui l ts w i t h  a 
r e s u l t i n g  d i f fe rence  o f  1.51 ft. 

Future condi t ions 
Model. mth modif ied bank s ta t ions  & bank protect ion.  
r s land  trimmed/removed 
t o  contain 100-yr Q t o  so ls  wash by trimming North wash. 
Goldmine V i l l a g e  a lso 
trimmed t o  reduce WSEL a t  t h e  breakout po in t  adjacent t o  the  mobile home 
park. 

s tud L imi ts :  so ls  wash 
Finar  Model Run Date: September 8, 
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2006 
~ o d e l :  so ls  F ina l  

so ls  F ina l  .rep 

PLAN DATA 

p lan T i t l e :  so ls  F ina l  Design - LOW N-Value 
p lan ~ i l e  : q:\305020 so ls  wash F ina l  D e s i g n \ ~ ~ c - ~ ~ s \ s o l s  wash F ina l  oesign\Low N-value\sol s F ina l  . p o l  

Geometry T i t l e :  s o l s  F ina l  Design - LOW N-value 
Geometry F i l e  : q:\305020 so ls  wash F ina l  ~ e s i g n \ H E c - ~ s \ S o l s  wash F ina l  Design\LOW 

N-val ue\Sols F ina l  ,901 

F ~ O W  T i t l e  : s o l s  F ina l  Design - LOW N-Value 
 low F i l e  : q:\305020 so ls  wash F ina l  ~ e s i g n \ ~ ~ c - ~ i \ s \ s o l s  wash F ina l  oesign\Low 

~ - v a l u e \ s o l  s F ina l  . f O l  

p lan  summary ~nformat ion:  
Number of: cross Sections = 49 M u l t i p l e  Openings = 0 

c u l v e r t s  = 0 I n l i n e  Structures = 0 
Bridges = 2 Latera l  s t ructures = 0 

computational In format ion 
water surface ca lcu la t ion  to lerance = 0.01 
c r i f i c a l  de t h  calculation to lerance = 0.01 
Maximum num&er of iterations = 20 
Maximum difference to lerance = 0.3 
 low to lerance f a c t o r  = 0.001 

computation opt ions 
c r i t i c a l  depth computed on ly  where necessary 
Conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values on ly  
F r i c t i o n  s l o  e ~ e t h o d :  ~ v e r a g e  conveyance 
Cornputationa! Flow Regime: Mixed Flow 

Encroachment Data 
Equal Conveyance = True 
L e f t  o f f s e t  - - 0 
Right  O f f s e t  = 0 

River  
RS 
6200 
6000 
5800 
5600 
5400 
5500 
5134 
4800 
4600 
4400 
4200 
3985 
3850 
3700 
3580 
3400 
3250 
3120 
3020 
2920 
2825 
2800 
0.412 
0.389 
0.359 
0.306 
0.288 
0.227 
0.220 
0.212 
0.204 
0.201 
0.198 
0.195 
0.192 

so ls  wash 
p r o f i l e  
10-sols 100-Hass 
10-501s 100-HasS 
10-sols 100-Hass 
10-so1 s 100-Hass 
10-so1 s 100-Hass 
10-sol s 100-Hass 
lo -so ls  100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
. lo-so ls  100-Hass 
10-sols ~ O O - H ~ S S  
10-501s 100-Hass 
10-sol s 100-Hass 
10-Sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-501s 100-HaSS 
10-sols 100-Hass 
l o - s o l s  loo-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
l o - s o l s  100- ass 
10-Sols 100-Hass 
10-sols 100-Hass 
10-sols 100-Hass 
10-501s 100-Hass 
10-sols 100-Hass 
10-SOIS 100-Hass 
10-sols 100-Hass 
10-SOIS 100-HaSS 
10-501s 100-Hass 
10-501s 100-HaSS 
10-sols 100-Hass 
l o - s o l s  100- ass 
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so ls  F ina l  .rep 
0.189 10-Sols 100-Hass 1 9933.5 10060.5 
0.187 10-sols 100- ass 1 9930.5 10062 
0.184 10-Sols 100-Hass 1 9928.5 10063.5 
0.182 10-Sols 100-Hass 1 9926.5 10065.5 
0.180 10-Sols 100-Hass 1 9925.310065.41 
0.169 10-Sol s 100-Hass 1 9891.7510075.63 
0.159 10-Sol s 100-Hass 1 9878.6610083.15 
0.150 10-sol s 100-Hass 1 986110088.97 
0.140 10-Sols 100-Hass 1 985710103.84 
0.132 10-501 s 100-Ha55 1 9866.5 10110.5 
0.111 10-Sols 100-Hass 1 9805.57 10095 

FLOW DATA 

  low T i t l e :  Sols F ina l  Design - Low N-value 
  low F i l e  : q:\305020 so ls  wash Final ~ e s i g n \ ~ ~ c - ~ ~ s \ s o l s  wash Final Design\Low N-value\sols F ina l  . f O l  

  low Data (cfs) 

River Reach RS 100-Sols 10-Hass10-Sols 100-Hass 
so ls  wash so ls  wash North 6340 8413 2129 
SOIS wash so ls  wash south 5500 6000 4890 
so ls  wash so ls  Main 4400 14459 7019 
so ls  wash 15045 7019 so ls  Main 3020 

Boundary condit ions 

~ i v e r  Reach p r o f i l e  upstream Downstream 

sols  wash 
so ls  wash 
so ls  wash 
so ls  wash 
so ls  wash 
so ls  wash 

wash North 
wash North 
wash south 
wash south 
Main 
Main 

100-SOIS 10-HaSS 
10-sols 100-  ass 
100-sols 10-  ass 
lo -so ls  100-Hass 
100-sols 10-  ass 
10-sols 100-  ass 

Normal s = 0.01 
Normal s = 0.01 
Normal s = 0.01 
Normal s = 0.01 

Known WS = 2045.31 
Known WS = 2054.17 

GEOMETRY DATA 

Geometry T i t l e :  Sols F ina l  Design - LOW N-value 
Geometry F i l e  : q:\305020 so ls  wash Final  D ~ s ~ ~ ~ \ H E C - R A S \ S O ~ S  wash Final  oesign\Low N-value\sols 
Final .go1 

Reach connection Table 

~ i v e r  neach upstream ~oundary  Downstream soundary 

so ls  wash so ls  wash North 
so ls  wash so ls  wash south 
so ls  wash so ls  ~ a i n  ,unction 1 

lunc t ion  1 
Junct ion 1 

IUNCTION INFORMATION 

Name: Junct ion 1 
Descript ion: 
Energy computation Method 

Length across Junction ~ r i b u t a r y  
River Reach River neach Length Angle 

so ls  wash so ls  wash south t o  so ls  wash Sols Main 200 
so ls  wash so ls  wash ~ o r t h  t o  Sols wash so ls  Main 200 

CROSS SECTION 

RIVER: Sols wash 
REACH: Sols wash North RS: 6340 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 73 

s ta  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9886.43 ,067 9916.69 ,02610088.31 .05 

sank sta: Left  Right Lengths: L e f t  channel R i  h t  coe f f  Contr. Expan. 
9916.6910088.31 246 246 446 .1 . 3  

CROSS SECTION 

RIVER: 501s wash 
REACH: SOIS wash North US: 6094 

. . 
Descript ion: 
s t a t i o n  Elevat ion Data num= 32 

s t a  Elev s t a    lev s t a  Elev Sta Elev s t a  Elev 
9859.57 2086.57 9859.89 2086.58 9867.08 2086.65 9870.97 2086.69 9874.58 2086.71 
9882.04 2086.74 9882.08 2086.74 9882.16 2086.74 9889.59 2086.7 9893.12 2086.66 
9897.09 2086.58 9909.37 2086.15 9917.78 2085.94 9926.22 2083.25 9935.91 2080 
10016.21 208010070.34 2082.8810078.27 2083.610093.66 2085.2410099.68 2085.92 
10103.55 2086.1410107.18 2086.2510114.63 2086.4110114.69 2086.4110114.81 2086.42 
10122.19 2086.49 10125.7 2086.5210129.69 2086.5310136.78 2086.56 10137.2 2086.56 
10138.07 2086.56 10144.7 2086.57 

Manning's n values num= 3 
s ta  n Val s t a  n Val s t a  n Val 

9859.57 .059917.78 ,02610093.66 .05 

sank Sta: Left  Right Lengths: L e f t  channel R i  h t  coeff  Contr. Expan. 
9917.7810114.63 294 294 494 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North US: 5800 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 7 

s t a  Elev s t a  Elev s t a  Elev s ta  Elev s t a  Elev 
9845 2084 9932 2083 9952 2077 10000 2077.1 10055 2077 
10066 2083 10080 2084 

Manning's n values "urn= 3 
s t a  n Val s t a  n Val s t a  n v a l  
9845 ,069 9932 ,026 10066 .05 

sank Sta: Lef t  Ri h t  Lengths: L e f t  channel Ri h t  coeff contr .  Expan. 
xi45 10880 200 200 '300 .I .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North US: 5600 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion ~ a t a  num= 10 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
98032081.46 9865 2081 9903 2080 9918 2079 9934 2076 
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s o l s  F ina l .  rep 
9955 2075 10000 2075.2 10042 2075.2 10052 2081 10090 2082 

Manning's n  values num= 3 
Sta n  Val Sta n  Val s t a  n Val 
9803 ,069 9903 ,026 10052 .05 

sank Sta: Le f t  R ight  Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9865 10052 200 200 900 .1 .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so ls  wash North Rs: 5400 

INPUT 
Descr ip t ion:  
s t a t i o n   levat ti on ~ a t a  num= 7 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9858 2080.1 9883 2080 9918 2074 10000 2073.5 10037 2074 
10048 2079 10065 2079.3 

Manning's n  values num= 3 
Sta n  Val s t a  n  Val Sta n  Val 
9858 .069 9883 ,026 10048 .05 

sank s ta :  Lef t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  cont r .  Expan. 
9883 10165 300 300 300 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North RS: 5100 

INPUT 

Elev s t a  
2078.47 9779.71 
2078.22 9802.64 
2077.9 9832.58 
2077.58 9852.24 
2077.42 9877.44 
2073.44 9886 
2071.45 9928.21 
2071.410093.19 
207910114.47 

2079.0410130.91 

Manning's n  values num= 3 
Sta n  Val Sta n  Val s t a  n  Val 

9766.14 ,067 9878.04 .02610096.51 .05 

sank Sta: Le f t  R igh t  Lengths: Lef t  channel R i  h t  coeff Contr. Expan. 
9877.4410096.51 300 300 300 .1 .3 

CROSS SECTION 

RIVER: S O I S  wash 
REACH: so ls  wash Nor th  RS: 4800 

INPUT 
Descr ip t ion:  
s t a t i o n  Elevat ion Data num= 11 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
98492076.1 9864 2076 9884 2075 9890 2074 9906 2070 
10000 2069.4 10074 2069.4 10082 2074 10102 2075 10124 2076 
10145 2076 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  v a l  
9849 .069 9864 ,026 10124 .05 

Bank s ta :  Le f t  Ri h t  Lengths: L e f t  Channel Ri h t  Coeff  Contr. Expan. 
9864 10724 200 200 '300 .1 .3 
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CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash North Rs: 4600 

so ls  F ina l .  rep 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9848 2074.5 98722074.33 9890 2074 9901 2073 9913 2072 
9926 2068 9945 2068 10000 2068.2 10072 2069 10083 2074 
10162 2075 

Manning's n values num= 3 
s ta  n Val s t a  n Val s t a  n Val 
9848 ,069 9872 ,026 10083 .05 

sank sta: L e f t  Ri h t  Lengths: L e f t  Channel R i  h t  coe f f  contr .  Expan. 
9890 10183 200 200 900 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: Sols Wash South RS: 5500 

INPUT 
Descript ion:   low was s p l i t  out  t o  the nor th branch as i t  overtopped the  is land.  
s t a t i o n  Elevat ion ~ a t a  num= 17 

s ta  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9892.23 2081.36 9893.38 2081.37 9900.57 2081.35 9903.64 2081.34 9905.03 2081.33 
9908.9 2081.31 9913.91 2081.27 9917.24 2081.21 9924.17 2081.04 9935 2081 
9946 2080 9957 2077 9965 2076 10000 2075.5 10039 2075 
10055 2084 10070 2084 

Manning's n values num= 4 
s ta  n Val s t a  n Val s t a  n Val s t a  n Val 

9892.23 .05 9935 ,067 9946 ,026 10055 .05 

Bank Sta: Left  R i  h t  Lengths: Left  channel Ri h t  Coeff cantr .  Expan. 
9935 10855 366 366 966 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: so ls  wash south Rs: 5134 

INPUT 
oescript ion: 
s t a t i o n  Elevat ion Data num= 26 

s ta  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
9862.1 2079.09 9868.52 2079.05 9870.74 2079.04 9878.67 2079.05 9879.39 2079.06 
9883.52 2079.09 9888.03 2079.13 9888.82 2079.14 9896.68 2079.2 9898.97 2079.21 
9905.33 2079.22 9909.12 2079.22 9913.97 2079.18 9919.27 2079.15 9922.62 2079.08 
9929.42 2078.94 9931.26 2078.87 9938 2077.5 9950 2072.5 9981.53 2072.5 
10047.69 2072.510054.72 2075.34 10065.4 2080.9410079.12 2080.9210085.79 2081.04 
10088.81 2081.04 

Manning's n values num= 2 
s ta  n Val s t a  n Val 

9862.1 .05 9938 ,026 

sank sta: Left  Right  Lengths: L e f t  channel Ri h t  coeff contr .  Expan. 
9931.2610088.81 334 334 !34 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wash south RS: 4800 

INPUT 
Description: 
s t a t i o n   levat ti on ~ a t a  num= 30 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9839.63 2076.68 9841.88 2076.69 9849.76 2076.71 9850.59 2076.71 9855.73 2076.73 
9859.31 2076.75 9859.89 2076.75 9864.88 2076.78 9868.02 2076.79 9870.02 2076.8 
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so ls  F ina l  .rep 
9876.74 2076.84 9880.15 2076.85 9885.46 2076.86 9890.28 2076.87 9894.17 2076.85 
9900.41 2076.81 9902.89 2076.77 9910.54 2076.64 9911.6 2076.61 9918.15 2076.42 
9920.32 2076.36 9920.67 2076.35 9925 2075.2 9940 2075 9945 2074 

9955 2070 10000 2069.8 10060 2070 10075 2079 10090 2079 

Manning's n values num= 4 
s t a  n va l  s t a  n v a l  s t a  n va l  s t a  n va l  

9839.63 .05 9925 ,067 9940 ,026 10075 .05 

Bank sta:  Lef t  Right Lengths: Left  channel Right coeff Contr. Expan. 
9920.67 10075 200 200 200 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: SO15 wash South RS: 4600 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
9824.5 2075.32 9828.87 
9844.68 2075.33 9846.67 
9864.47 2075.32 9864.86 
9885.03 2075.26 9891.17 
9908.96 2074.76 9910 
10000 2068.4 10060 

30 
s ta  

9834.59 
9854.77 
9873.37 
9895.12 

9925 
10074 

s t a  
9837.77 
9855.57 
9874.94 
9900.07 

9935 
10080 

Elev 
2075.33 
2075.32 
2075.3 
2075.05 

2073 
2077 

s t a  Elev 
9842.57 2075.33 
9861.58 2075.32 
9882.27 2075.27 
9905.21 2074.93 

9945 2069 
10095 2077 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9824.5 ,067 9925 ,026 10074 .05 

Bank Sta: Left  Ri h t  Lengths: L e f t  channel Ri h t  coe f f  contr .  Expan. 
9905.21 10880 200 . 200 '300 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: S O ~ S  Main RS: 4400 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion ~ a t a  num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9623 2072.6 9638 2072 9653 2068 9665 2067 96952066.83 
9830 2066.77 10000 2066.63 10058 2066.7 10075 2073 

Manning's n values num= 1 
Sta n v a l  
9623 .026 

Bank sta:  L e f t  
9623 ?68% Lengths: Left  channel R i  h t  coe f f  con t r .  Expan. 

200 200 400 .I .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so ls  Main RS: 4200 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion ~ a t a  num= 8 

s t a  Elev s t a    lev s t a  Elev s t a  Elev s t a  Elev 
9662 2071 9675 2070 9706 2066 97152065.32 9840 2065.2 
10000 2065.1 10067 2065 10085 2072.4 

Manning's n values num= 1 
s t a  n v a l  
9662 ,026 

Bank sta:    eft R i  h t  Lengths: L e f t  channel R i  h t  coe f f  con t r .  Expan. 
9662 10885 240 215 415 .1 .3 

CROSS SECTION 
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so ls  F ina l  .rep 
RIVER: Sols wash 
REACH: 5015 Main RS: 3985 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion ~ a t a  num= 7 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9718 2072.6 9718 2066.32 9719.5 2066.32 9719.5 2063.32 10000 2063.3 

10087.3 2063.3 10108 2071.4 

Manning's n values num= 1 
s ta  n Val 
9718 .026 

sank sta: L e f t  R i  h t  Lengths: Left  channel Ri h t  coeff  contr .  Expan. 
9718 10q08 160 135 835 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: so ls  Main RS: 3850 

INPUT 
oescr ip t ion:  F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion Data num= 9 

s t a  Elev s t a  Elev Sta Elev s t a  Elev Sta Elev 
9792 2072.5 9792 2070.4 9802 2067.9 9802 2064.9 9803.5 2064.9 

9803.5 2062.1 10000 2062.1 10097 2062.1 10119.5 2070.8 

Manning's n values num= 1 
Sta n Val 
9792 ,026 

sank sta: L e f t  Right  Lengths: L e f t  channel R i  h t  coeff  contr .  Expan. 
9792 10119.5 135 150 ?50 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O ~ S  Main RS: 3700 

INPUT 
oescr ip t ion:  F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n   levat ti on Data num= 9 

s t a  Elev s t a  Elev Sta Elev s t a  Elev Sta Elev 
9880 2072.6 9880 2069.4 9890.5 2066.9 9890.5 2063.9 9892 2063.9 
9892 2060.9 10000 2060.8 10103.5 2060.9 10127 2070.2 

Manning's n values num= 1 
s t a  n Val 
9880 ,026 

sank sta: L e f t  Right  Lengths: Lef t  channel Ri h t  c o e f f  contr .  Expan. 
9880 10127 120 120 720 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O ~ S  Main US: 3580 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank ap roximately 2'. 
s t a t i o n  Elevat ion Data num= I! 

s t a  Elev s t a  Elev Sta Elev s t a  Elev Sta Elev 
9901 2071.5 9901 2070.7 9909 2068.7 9909 2065.7 9910.5 2065.7 

9910.5 2062.7 9912 2062.7 9912 2059.8 10000 2059.7 10105 2059.8 
10130 2069.8 10130 2071 

Manning's n values num= 1 
s t a  n Val 
9901 ,026 

sank sta: Lef t  Ri h t  Lengths: L e f t  channel Right  coe f f  Contr. Expan. 
9901 10q30 180 180 180 .1 .3 

CROSS SECTION 
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so ls  F ina l  .rep 

RIVER: so ls  wash 
REACH: so ls  Main RS: 3400 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n   levat ti on oata num= 12 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9893.5 2070.5 9893.5 2069.3 9902 2067.3 9902 2064.3 9903.5 2064.3 
9903.5 2061.3 9905 2061.3 9905 2058.5 10000 2058.3 10102 2058.5 
10127 2068.5 10127 2071 

Manning's n values num= I 
s t a  n Val 

9893.5 ,026 

sank sta: Left  R i  h t  Lengths: L e f t  Channel R i  h t  Coeff Contr. Expan. 
9893.5 10927 150 150 750 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: SOIS Main RS: 3250 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank ap roximately 2'. 
s t a t i o n  Elevat ion Data num= 17 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9879 2070.5 9879 2068 9887.5 2066 9887.5 2063 9889 2063 
9889 2060 9890.5 2060 9890.5 2057.3 10000 2057.2 10094 2057.3 
10119 2067.3 10119 2071 

Manning's n values num= 1 
s t a  n Val 
9879 ,026 

sank sta: Lef t  R i  h t  Lengths: Left  channel Right coe f f  Contr. Expan. 
9879 10919 130 130 130 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 3120 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion Data num= 12 

s ta  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
98972070.5 9897 2067 9905 2065 9905 2062 9906.5 2062 

9906.5 2059 9908 2059 9908 2056.4 10000 2056.4 10084.5 2056.4 
10110 2066.4 10110 2070.5 

Manning's n values num= 1 
s t a  n Val 
9897 .026 

Bank Sta: Left  R i  h t  Lengths: L e f t  channel Ri h t  coe f f  contr .  Expan. 
9897 l0?10 100 100 ?OO .1 . 3  

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  wain RS: 3020 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat lon Data num= 11 

s ta  € lev s t a  Elev s t a  Elev Sta Elev Sta Elev 
9910 2070.5 9910 2066.2 9918 2064.2 9918 2061.2 9919.5 2061.2 

9919.5 2058.2 9921 2058.2 9921 2055.5 10000 2055.5 10081.3 2055.5 
10081.3 2070.5 

Manning's n values num= 2 
s t a  n Val s t a  n Val 
9910 ,026 10081.3 ,013 
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so ls  Final .rep 

Bank s ta :  Lef t  ~ i g h t  Lengths: Left  channel Right coe f f  contr .  Expan. 
9910 10081.3 100 100 100 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: so ls  Main RS: 2920 

INPUT 
Descript ion: F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  ~ l e v a t l o n  oata nun= 11 

s t a  Elev s t a  Elev s t a  Elev s ta  Elev s t a  Elev 
9923 2070.5 9923 2065.4 9931 2063.4 9931 2060.4 9932.5 2060.4 

9932.5 2057.4 9934 2057.4 9934 2054.7 10000 2054.7 10084 2054.7 
10084.01 2070.5 

Manning's n Values num= 2 
s t a  n Val s t a  n Val 
9923 ,026 10084 ,013 

sank s ta:  Left  Right Lengths: L e f t  channel Right coeff  contr .  Expan. 
9923 10084 95 95 95 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: 5015 Maill RS: 2825 

INPUT 
Descript ion: This  cross sect ion was skewed by hand an angle of 42.5 degrees 
s t a t i o n  Elevat ion ~ a t a  num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev s t a  Elev 
9930.49 2070.5 9930.5 2062.9 9935.8 2060.23 9935.8 2057.23 9937.3 2057.23 
9937.3 2054.23 10000 2053.68 10091.2 2052.8810091.21 2070.5 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9930.49 ,013 9930.5 .026 10091.2 ,013 

sank sta: Lef t  Right  Lengths: L e f t  channel Right coe f f  Contr. Expan. 
9930.5 10091.2 25 25 25 .3 .5 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  ~ a i n  RS: 2800 

TNPUT 
Descript ion: This  cross sect ion was skewed t o  match the  br idge skew of 45 

dearees 
s t a t i o n   levat ti on ~ a t a  num= 5 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9944.49 2070.5 9944.5 2054.16 10000 2053.57 10100 2052.7810100.01 2070.5 

Manning's n values num= 2 
s t a  n Val s t a  n Val 

9944.49 ,026 10100 ,013 

sank s ta:  Lef t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
9944.5 l0?00 170 170 170 .3 .5 

slocked obst ruct ions num= 5 
s t a  L s t a  R Elev s t a  L Sta R Elev Sta L Sta R Elev 
9968.6 9969.85 2063.36 9995 9996.25 2063.36 10021.410022.65 2063.36 
10047.810049.05 2063.36 10074.210075.45 2063.36 

BRIDGE 

RIVER: Sols wash 
REACH: so ls  Main RS: 2700 

TNPUT 
Descript ion: u/s Modeled w i t h  2.75 ft parapet extension 
~ i s t a n c e  from upstream xs  = 5 
oeck/~oadway w id th  = 145 
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so ls  F ina l  .rep 
we i r  Coe f f i c ien t  = 2.6 
Upstream DeckCRoadway Coordinates 

upstream Bridge Cross sect ion Data 
s t a t i o n  Elevat ion oata num= 5 

s ta  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9944.49 2070.5 9944.5 2054.16 10000 2053.57 10100 2052.7810100.01 2070.5 

~ a n n i n g ' s  n values num= 2 
s t a  n Val s t a  n Val 

9944.49 ,026 10100 .013 

8ank Sta: Left  Right coef f  contr .  Expan. 
9944.5 10100 .3 .5 

slocked Obstructions num= 5 
s t a  L s t a  R Elev s t a  L s t a  R Elev Sta L Sta R Elev 
9968.6 9969.85 2063.36 9995 9996.25 2063.36 10021.410022.65 2063.36 
10047.810049.05 2063.36 10074.210075.45 2063.36 

Downstream ~eck/Roadway coordinates 
num= 
s t a  
9877 

9921.58 
9945.05 
9972.54 
9994.53 
10004.38 
10026.51 
10051.62 
10074.12 

10119 

28 
H i  cord LO cord Sta 
2066.5 9917.27 
2067.54 2063.08 9939.5 
2067.54 2062.75 9949.35 
2067.54 2062.75 9973.79 
2067.54 2063.08 9998.83 
2067.54 2063.0810020.96 
2067.54 2062.7510030.81 
2067.54 2062.7510052.87 
2067.54 2063.0810078.41 
2066.5 

LO cord s t a  
9917.28 

2063.08 9943.8 
2063.08 9968.24 
2062.75 9978.09 
2062.7510000.08 
2063.0810025.26 
2063.0810047.32 
2062.7510057.17 
2062.7510078.42 

Downstream Bridge cross sect ion Data 
s t a t i o n   levat ti on Data num= 5 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9929 2065.5 9929 2052.24 10000 2052.15 10084 2051.44 10084 2065.5 

Manning's n values num= 1 
s t a  n Val 
9929 ,026 

sank sta: Left  u i  h t  coeff con t r .  Expan. 
9929 10884 .3 .5 

upstream Embankment s ide s l o  e - - 
Downstream Embankment s ide syope - - 
Maximum allowab!e submer ence f o r  we i r  f low = 
Elevation a t  which we i r  ?low begins - - 
Ener y head used i n  sp i l lway  design 
spil?way hei h t  used i n  d e s ~ g n  

- - 
we, r c res t  szape 

- - - - 

.1 hor i z .  

.1 hor i z .  
.95 

2070.29 

Broad crested 

Number o f  Piers = 5 

Pie r  oata 
p i e r  s t a t i o n  upstream=9969.245 ~ownstream=9944.431 
upstream num= 2 

width Elev w id th  Elev 
1.25 1949.5 1.25 2063.97 

 owns stream nun= 2 
width Elev Width Elev 
1.25 1949.5 1.25 2063.97 

Debris width = 2.5 
Debris Height = 2064 

Pier  Data 
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Pie r  Stat ion Upstream=9995.747 
upstream num= 2 

w ~ d t h  Elev width Elev 
1.25 1949.5 1.25 2063.97 

Downsfream num= . 2 
wldth Elev width Elev 
1.25 1949.5 1.25 2063.97 

~ e b r i s  width = 2.5 
~ e b r i s  Height = 2064 

so ls  F ina l  .rep 
~ownstream=9973.167 

P ie r  Data 
p i e r  s t a t i o n  upstream=10021.87 
upstream num= 2 

width Elev width Elev 
1.25 1949.5 1.25 2063.97 

 owns stream num= 2 
width Elev width Elev 
1.25 1949.5 1.25 2063.97 

Debris width = 2.5 
Debris Height = 2064 

p i e r  oata 
P ie r  Stat ion U~stream=10048.69 ~ownstream=10025.88 
Upstream num= 

width Elev 
1.25 1949.5 

Downstream num= 
width Elev 
1.25. 1949.5 

Debns width = 
Debris Height = 

2 
width Elev 
1.25 2063.97 

2 
width Elev 
1.25 2063.97 
2.5 

2064 

p i e r  oata 
p i e r  s t a t i o n  Upstream=10075.13 
upstream nun= 2 

width Elev width Elev 
1.25 1949.5 1.25 2063.97 

Downstream num= 2 
width Elev width Elev 
1.25 1949.5 1.25 2063.97 

~ e b r i s  width = 2.5 
Debris Height = 2064 

Number o f  Bridge Coeff ic ient Sets = 1 

LOW   low Methods and Data 
Energy 
Momentum cd = 1.33 
yarne l l  KVal = .9 

selected LOW   low ~ e t h o d s  = ~ i g h e s t  Energy Answer 

High Flow Method 
Pressure and wei r  f l ow 

submerged I n l e t  Cd - - 
submerged 1 n l e t  + o u t l e t  Cd = .8 
Max LOW cord - - 

Addi t ional  Bridge Parameters 
~ d d  F r i c t i o n  component t o  Momentum 
DO no t  add weight,component t o  Momenfum 
class  flow c r i q c a l  depth computations use c r i t i c a l  depth 

i n s i d e  the  br idge a t  the  upstream end 
c r i t e r i a  t o  check for  pressure flow = upstream energy grade l i n e  

CROSS SECTION 

RIVER: SOIS wash 
REACH: so ls  Main RS: 2630 

INPUT 
Descript ion: s t a t i o n  adjusted t o  account f o r  45 degree skew. 
s t a t i o n  Elevat lon Data num= 5 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9929 2065.5 9929 2052.24 10000 2052.15 10084 2051.44 10084 2065.5 

Manning's n values num= 1 
s t a  n Val 

9929 ,026 
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so ls  Final .rep 

sank s ta :  L e f t  R i  h t  Lengths: L e f t  Channel Right coe f f  con t r .  Expan. 
9929 10884 120 120 120 .3 .5 

CROSS SECTION 

RIVER: 501s wash 
REACH: SOIS Main RS: 2510 

INPUT 
Descript ion: roadway i n  l e f t  over bank a t  Elev=2057.4 +/- 
parking l o t  i n  r i g h t  

over bank a t  Elev=2063+/- 
s t a t i o n  Elevat ion Data num= 11 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9923.5 2065.5 9923.5 2051.3 10000 2051.3 10076.5 2051.3 10076.5 2054.16 
10078 2054.16 10078 2057.16 10079.5 2057.16 10079.5 2060.16 10086.5 2062 

10086.5 2065.5 

Manning's n values num= 1 
s t a  n Val 

9923.5 ,026 

sank s ta:  Left  R i  h t  Lengths: L e f t  channel Right coe f f  Contr. Expan. 
9923.5 1008%.5 155 155 155 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: so ls  Main RS: 2355 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9926 2065.05 9926 2056.5 9933.5 2056 9936.5 2056 9936.5 2053 
9938 2053 9938 2050.1 10000 2050.1 10067 2050.1 10067 2052.7 

10068.5 2052.7 10068.5 2055.7 10070 2055.7 10070 2058.7 10073 2058.7 
10088 2059.2 10088 2065.5 

Manning's n values num= 1 
s t a  n Val 
9926 ,026 

sank sta: Left  Ri h t  Lengths: Left  channel Right Coeff contr .  Expan. 
9926 10888 275 279 275 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: so ls  ~ a i n  RS: 2076 

INPUT 
Des i r ip t ion :  
s t a t i o n   levat ti on Data num= 15 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9954 2063.8 9954 2056.3 9964 2053.87 9964 2050.87 9965.5 2050.87 

9965.5 2047.87 10000 2047.2 10075.5 2047.2 10075.5 2050.1 10077 2050.1 
10077 2053.1 10078.5 2053.1 10078.5 2056.1 10089.5 2059.1 10089.5 2064.5 

Manning's n values num= 1 
s t a  n Val 
9954 .026 

sank sta: L e f t  R i  h t  ~eng ths :  Lef t  channel R i  h t  coeff contr .  Expan. 
9954 1008!.5 96 100 706 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: Sols Main RS: 1976 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 15 
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so ls  F ina l  .rep 
s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 

9940.5 2063 9940.5 2055.47 9951 2052.8 9951 2049.8 9952.5 2049.8 
9952.5 2046.8 10000 2046.8 10063 2046.8 10063 2049.8 10064.5 2049.8 
10064.5 2052.8 10066 2052.8 10066 2055.8 10077 2058.8 10077 2063.5 

Manning's n values num= 1 
s t a  n Val 

9940.5 ,026 

sank s ta:  Left  n i  h t  Lengths: L e f t  channel Right Coeff contr .  Expan. 
9940.5 10877 318 318 318 .I .3 

CROSS SECTION 

RXVER: so ls  wash 
REACH: SOIS Main RS: 1658 

TNPllT -. 
Descript ion: 
s t a t i o n   levat ti on Data num= 18 

s t a  Elev Sta Elev s t a  Elev s t a  Elev Sta Elev 
9927.5 2062.3 9927.5 2055.17 9938 2052.5 9938 2049.5 9939.5 2049.5 
9939.5 2046.5 10000 2046.5 10046 2046.5 10046 2049.5 10047.5 2049.5 
10047.5 2052.5 10049 2052.5 10049 2055.5 10050.5 2055.5 10050.5 2057.4 
10053.5 2057.4 10062.5 2058 10062.5 2062.5 

Manning's n values num= 1 
s t a  n Val 

9927.5 ,026 

Bank Sta: Lef t  Right Lengths: Lef t  channel Right coeff con t r .  Expan. 
9927.5 10062.5 40 40 40 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O ~ S  Main RS: 1618 

INPUT 
~ e s c y i p t i o n :  
s t a n o n  Elevat ion Data num= 17 

s t a  Elev s t a  Elev Sta Elev s t a  Elev Sta Elev 
9929.5 2062.3 9929.5 2055.07 9940 2052.4 9940 2049.4 9941.5 2049.4 
9941.5 2046.4 10000 2046.4 10045 2046.4 10045 2049.4 10046.5 2049.4 
10046.5 2052.4 10048 2052.4 10048 2055.4 10049.5 2055.4 10049.5 2058.4 
10062 2061.4 10062 2063.5 

Manning's n values num= 1 
s t a  n Val 

9929.5 ,026 

sank s ta:  L e f t  Ri h t  Lengths: L e f t  channel n i g h t  coeff contr .  Expan. 
9929.5 10862 40 40 40 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: 501s Main RS: 1578 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 22 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9931.5 2061.3 9932.5 2061.3 9932.5 2052.5 9939.5 2052 9942.5 2052 
9942.5 2049 9944 2049 9944 2046.4 10000 2046.4 10046 2046.4 
10046 2049.4 10047.5 2049.4 10047.5 2052.4 10049 2052.4 10049 2055.4 

10050.5 2055.4 10050.5 2058.4 10052 2058.4 10052 2061.4 10055 2061.4 
10060.5 2062.3 10066 2062.3 

Manning's n values num= 1 
s t a  n Val 

9931.5 ,026 

sank sta: Left  Ri h t  Lengths: L e f t  channel Right c o e f f  contr .  Expan. 
9932.5 10852 40 40 40 .I .3 
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sols Final .rep 
CROSS SECTION 

RIVER: Sols wash 
REACH: SOIS Main RS: 1538 

INPUT 
Descyiption: upstream o f  drop, beginning of toe-in/cuf o f f  wal l  
s ta t ion  Elevation ~ a r a  num= 24 

s ta  Elev s ta  Elev s ta  Elev Sta Elev Sta Elev 
9928 2060.7 9929 2060.7 9929 2055.3 9941.5 2053.3 9944.5 2053.3 

9944.5 2052.3 9946 2052.3 9946 2049.3 9947.5 2049.3 9947.5 2046.3 
10000 2046.3 10047.5 2046.3 10047.5 2049.3 10049 2049.3 10049 2052.3 

10050.5 2052.3 10050.5 2055.3 10052 2055.3 10052 2058.3 10053.5 2058.3 
10053.5 2061.3 10055 2061.3 10055 2062.3 10067 2062.3 

Manning's n values num= 4 
s ta  n Val s t a  n Val s t a  n Val s t a  n Val 
9928 ,014 9929 ,033 9947.5 .02610047.5 ,033 

sank sta: Left Ri h t  Lengths: Le f t  channel Right coef f  contr .  Expan. 
9929 10855 20 20 20 .1 .3 

CROSS SECTION 

RIVER: sols wash 
REACH: sols Main RS: 1518 

INPUT 
Description: TOP of drop structure. Cross sections were used t o  modeled the 

drop st ructure as opposed t o  an i n l i n e - w a r .  
s ta t ion  Elevation Data num= 24 

sta Elev s ta  Elev s ta  Elev s ta  Elev s t a  Elev 
9926 2060.7 9927 2060.7 9927 2057.4 9941.5 2056.3 9944.5 2056.3 

9944.5 2053.3 9946 2053.3 9946 2050.3 9947.5 2050.3 9947.5 2046.3 
10000 2046.3 10049 2046.3 10049 2049.3 10050.5 2049.3 10050.5 2052.3 
10052 2052.3 10052 2055.3 10053.5 2055.3 10053.5 2058.3 10055 2058.3 
10055 2061.3 10056.5 2061.3 10056.5 2062.3 10062 2062.3 

Manning's n values num= 4 
s ta  n Val s t a  n Val s t a  n Val s t a  n Val 
9926 ,014 9927 ,033 9947.5 ,014 10049 ,033 

sank sta: Lef t  Ri h t  Lengths: Left channel Right coeff Contr. Expan. 
9944.5 1005%.5 15 15 15 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: sols Main RS: 1503 

:ructure, 
29 
s t a  

9938.5 
9944.5 
9956 
10048 

10053.1 
10056.8 

s ta  
9941.5 
9944.5 
10000 

10049.7 
10053.1 
10067 

s ta  
9941.5 
9946 
10038 

10049.7 
10054.8 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9924 .033 9946 ,014 10048 .033 

sank sta: Lef t  Ri h t  Lengths: Left channel Right coeff contr.  Expan. 
9941.5 1005%. 5 19 19 19 .1 .3 

CROSS SECTION 

RIVER: sols wash 
REACH: $015 Main RS: 1484 

INPUT 
Description: Toe of drop st ructure.  
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Manning's n values num= 3 
Sta n Val s t a  n Val s t a  n Val 

9921 ,033 9944 .014 10050 ,033 

sank s ta:  Left  R i  h t  Lengths: L e f t  channel Right  Coeff contr .  Expan. 
9939.5 1005?.5 11 11 11 .1 .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so ls  ~ a i n  RS: 1473 

INPUT 
Descript ion: 
s t a t i o n   levat ti on Data num= 31 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
9919 2059.8 9919 2058.38 9933 2058.38 9936 2058.38 9936 2056.38 

9937.5 2056.38 9937.5 2053.38 9939 2053.38 9939 2050.38 9940.5 2050.38 
9940.5 2047.38 9942 2047.38 9942 2044.38 9943 2044.38 9963 2037.74 

10000 2037.74 10030 2037.74 10049 2044.11 10050 2044.11 10050 2047.11 
10051.5 2047.11 10051.5 2050.11 10053 2050.11 10053 2053.11 10054.5 2053.11 
10054.5 2056.11 10056 2056.11 10056 2059.11 10057.5 2059.11 10057.5 2060.11 
10060.5 2060.11 

Manning's n values num= 4 
s t a  n Val s t a  n Val s t a  n Val s t a  n Val 

9919 ,016 9933 .033 9942 .014 10050 .033 

sank s ta:  Left Right  Lengths: L e f t  channel Right coe f f  contr .  Expan. 
9936 10057.5 14 14 14 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: so ls  Main RS: 1459 

INPUT 
Descript ion: 
S ta t ion  Elevat ion Data nun= 30 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9934.5 2059.6 9934.5 2058.74 9936 2058.74 9936 2055.74 9937.5 2055.74 
9937.5 2052.74 9939 2052.74 9939 2049.74 9940.5 2049.74 9940.5 2046.74 

9942 2046.74 9942 2043.74 9943 2043.74 9959 2037.67 10000 2037.67 
10033 2037.67 10051 2043.56 10052 2043.56 10052 2046.56 10053.5 2046.56 

10053.5 2049.56 10055 2049.56 10055 2052.59 10056.5 2052.56 10056.5 2055.56 
10058 2055.56 10058 2058.56 10059.5 2058.56 10059.5 2060.56 10062.5 2060.56 

Manning's n values nun= 3 
s t a  n Val s t a  n Val s t a  n Val 

9934.5 .033 9942 .014 10052 ,033 

Bank Sta: Lef t  R i  h t  Lengths: L e f t  channel Right coe f f  Contr. Expan. 
9936 1005@).5 14 14 14 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 1445 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 3 1  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9926 2060.08 9929 2060.08 9929 2058.08 9930.5 2058.08 9930.5 2055.08 
9932 2055.08 9932 2052.08 9933.5 2052.08 9933.5 2049.08 9935 2049.08 
9935 2046.08 9936.5 2046.08 9936.5 2043.08 9937.5 2043.08 9954.5 2037.6 

10000 2037.6 10035.5 2037.6 10052 2043.08 10053 2043.08 10053 2046.08 
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so ls  F ina l  .rep 
10054.5 2046.08 10054.5 2049.08 10056 2049.08 10056 2052.08 10057.5 2052.08 
10057.5 2055.08 10059 2055.08 10059 2058.08 10060.5 2058.08 10060.5 2060.08 
10063.5 2060.08 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9926 ,033 9936.5 ,014 10053 ,033 

sank s ta:  Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
9929 10060.5 10 10 10 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 1435 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 31 

s t a  Elev s t a  Elev s t a  Elev s ta  Elev . Sta Elev 
9923.5 2059.58 9926.5 2059.58 9926.5 2057.58 9928 2057.58 9928 2054.58 
9929.5 2054.58 9929.5 2051.58 9931 2051.58 9931 2048.58 9932.5 2048.58 
9932.5 2045.58 9934 2045.58 9934 2042.58 9935 2042.58 9951 2037.56 
10000 2037.56 10037 2037.56 10052 2042.58 10053 2042.58 10053 2045.58 

10054.5 2045.58 10054.5 2048.58 10056 2048.58 10056 2051.58 10057.5 2051.58 
10057.5 2054.58 10059 2054.58 10059 2057.58 10060.5 2057.58 10060.5 2060.58 
10063.5 2060.58 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9923.5 ,033 9934 .014 10053 .033 

sank s ta:  L e f t  R i  h t  Lengths: Left  channel Right c o e f f  contr.  Expan. 
9926.5 10068.5 17 17 17 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: SOlS Main US: 1418 

INPUT : 

Descript ion: 
s t a t i o n   levat ti on oata num= 29 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
9908 2059.8 9911 2059.8 9911 2058.8 9923.5 2058.8 9923.5 2056.8 
9925 2056.8 9925 2053.8 9926.5 2053.8 9926.5 2050.8 9928 2050.8 
9928 2047.8 9929.5 2047.8 9929.5 2044.8 9931 2044.8 9931 2041.8 
10000 2041.8 10056 2041.8 10056 2044.8 10057.5 2044.8 10057.5 2047.8 
10059 2047.8 10059 2050.8 10060.5 2050.8 10060.5 2053.8 10062 2053.8 
10062 2056.8 10063.5 2056.8 10063.5 2059.8 10075 2059.8 

Manning's n values nus= 3 
s t a  n va l  s t a  n v a l  s t a  n v a l  
9908 ,033 9931 ,014 10056 ,033 

sank sta: L e f t  R i  h t  Lengths: Left channel Right c o e f f  contr .  Expan. 
9923.5 1006y. 5 10 10 10 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 1408 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion ~ a t a  nus= 29 

s t a  Elev s t a   lev s t a  Elev s t a  Elev s t a  Elev 
9902 2059.8 9905 2059.8 9905 2057.8 9921 2057.8 9921 2056.8 

9922.5 2056.8 9922.5 2053.8 9924 2053.8 9924 2050.8 9925.5 2050.8 
9925.5 2047.8 9927 2047.8 9927 2044.8 9928.5 2044.8 9928.5 2041.8 
10000 2041.8 10058 2041.8 10058 2044.8 10059.5 2044.8 10059.5 2047.8 
10061 2047.8 10061 2050.8 10062.5 2050.8 10062.5 2053.8 10064 2053.8 
10064 2056.8 10065.5 2056.8 10065.5 2059.8 10075 2059.8 

Manning's n values num= 3 
Sta n Val Sta n Val s t a  n Val 
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so ls  Final .rep 
9902 ,033 9928.5 ,026 10058 ,033 

sank Sta: L e f t  Right Lengths:   eft channel Right coe f f  Contr. Expan. 
9921 10065.5 58 58 58 .1 .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: SOIS Main RS: 1350 

INPUT 
nescr ip t ion:  
s t a t i o n  Elevat ion ~ a t a  num= 29 

s t a  Elev s t a  Elev s ta  Elev s t a  Elev s t a  Elev 
9888.63 2059.52 9888.64 2056.52 9890.19 2056.52 9890.2 2053.52 9891.75 2053.52 
9891.76 2049.75 9907.33 2049.75 9907.34 2051.52 9910.46 2051.52 9910.47 2050.52 
9912.05 2050.52 9912.06 2047.52 9913.58 2047.52 9913.59 2044.52 9915.14 2044.52 
9915.15 2041.8 10000 2041.810071.07 2041.810071.08 2044.6410072.59 2044.64 
10072.6 2047.6410074.11 2047.6410074.12 2050.6410075.62 2050.6410075.63 2053.64 
10077.14 2053.6410077.15 2056.6410078.66 2056.6410078.67 2059.64 

Manning's n values num= 1 
s ta  n Val 

9888.63 ,026 

sank sta:   eft Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
9888.6310078.67 50 50 50 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: 501s Main RS: 1300 

INPUT 
Descript ion: 
s t a t i o n  Elevat ion Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9875.54 2059.31 9875.55 2056.31 9877.1 2056.31 9877.11 2053.31 9878.66 2053.31 
9878.67 2050.31 9880.22 2050.31 9880.23 2047.31 9881.76 2047.31 9881.77 2044.64 
9897.35 2044.64 9897.36 2046.31 9900.46 2046.31 9900.47 2044.31 9902.02 2044.31 
9902.03 2041.8 10000 2041.810078.59 2041.8 10078.6 2044.5110080.11 2044.51 
10080.12 2047.5110081.62 2047.5110081.63 2050.5110083.14 2050.5110083.15 2053.51 
10084.66 2053.5110084.67 2056.5110086.17 2056.5110086.18 2059.51 

Manning's n values num= 1 
s ta  n Val 

9875.54 .026 

Bank sta: Left  Right Lengths: L e f t  channel Right coeff contr.  Expan. 
9875.5410086.18 50 50 50 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: S O ~ S  Main RS: 1250 

INPUT 
Descript ion: 
S ta t ion  Elevat ion ~ a t a  num= 25 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9858 2059.09 9858 2056.09 9859.5 2056.09 9859.5 2053.09 9861 2053.09 
9861 2050.09 9862.5 2050.09 9862.5 2047.09 9864 2047.09 9864 2044.09 

9865.5 2044.09 9865.5 2041.7 10000 2041.710084.41 2041.710084.42 2044.39 
10085.93 2044.3910085.94 2047.3910087.44 2047.3910087.45 2050.3910088.96 2050.39 
10088.97 2053.3910090.48 2053.3910090.49 2056.3910091.99 2056.39 10092 2059.39 

Manning's n Values num= 1 
s t a  n Val 
9858 ,026 

Bank sta: Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
9858 10092 12.19 50 78.09 .1 .3 

CROSS SECTION 
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so ls  F ina l .  rep 
RIVER: so ls  wash 
REACH: so ls  ~ a i n  RS: 1200 

INPUT 
Descr ip t ion:  
s t a t i o n  Elevat ion Data num= 25 

s t a  Elev s t a  Elev s ta  Elev s t a   lev s t a  Elev 
9854 2059.04 9854 2056.04 9855.5 2056.04 9855.5 2053.04 9857 2053.04 
9857 2050.04 9858.5 2050.04 9858.5 2047.04 9860 2047.04 9860 2044.04 

9861.5 2044.04 9861.5 2041.6 10000 2041.610099.09 2041.6 10099.1 2044.19 
10100.67 2044.1910100.68 2047.1910102.25 2047.1910102.26 2050.1910103.83 2050.19 
10103.84 2053.1910105.41 2053.1910105.42 2056.1910106.99 2056.19 10107 2059.19 

Manning's n values num= 1 
s t a  n v a l  
9854 ,026 

Bank Sta: Lef t  Right Lengths: L e f t  Channel Right coe f f  contr .  Expan. 
9854 10107 12.66 40 67.35 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: so ls  Main RS: 1160 

INPUT 
Descr ip t ion:  l u s t  upstream o f  t h e  proposed ADoT superbox. cross sect ion skewed 

by hand t o  an angle o f  24.5 degrees. 
s t a t i o n  Elevat ion ~ a t a  num= 27 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9863.5 2058.98 9863.5 2055.98 9865 2055.98 9865 2052.98 9866.5 2052.98 
9866.5 2049.98 9868 2049.98 9868 2046.98 9869.5 2046.98 9869.5 2043.98 
9871 2043.98 9871 2041.5 9874.6 2041.5 10000 2041.5 10100.4 2041.5 
10106 2041.5 10106 2043.98 10107.5 2043.98 10107.5 2046.98 10109 2046.98 
10109 2049.98 10110.5 2049.98 10110.5 2052.98 10112 2052.98 10112 2055.98 

10113.5 2055.98 10113.5 2058.98 

Manning's n values num- 1 
s t a  n Val 

9863.5 ,026 

sank sta:   eft R i  h t  Lengths: Left  channel R i  h t  coe f f  Cantr. Expan. 
9863.5 1011!.5 140 127 ?35 .3 .5 

Skew Angle = 25 

BRIDGE 

RIVER: so ls  wash 
REACH: SOIS ~ a i n  RS: 1100 

INPUT 
.Descript ion: 
Distance from upstream XS = - 21 
Deck/Roadway,Wldth - 78 
wei r  c o e f f i c i e n t  = 2.6 
Bridge ~eck/Roadway Skew - 25 
uostream DecVRoadwav coordinates 

num= 4 
s t a  Hi cord LO cord s t a  Hi Cord Lo cord s t a  Hi Cord Lo cord 

9708.216 2056.48 9883.132 2057.66 2055.8310109.71 2058.32 2056.49 
10232.63 2058.75 

upstream sr idge cross sect ion Data 
s t a t i o n  Elevat ion oata nun= 27 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9863.5 2058.98 9863.5 2055.98 9865 2055.98 9865 2052.98 9866.5 2052.98 
9866.5 2049.98 9868 2049.98 9868 2046.98 9869.5 2046.98 9869.5 2043.98 
9871 2043.98 9871 2041.5 9874.6 2041.5 10000 2041.5 10100.4 2041.5 
10106 2041.5 10106 2043.98 10107.5 2043.98 10107.5 2046.98 10109 2046.98 
10109 2049.98 10110.5 2049.98 10110.5 2052.98 10112 2052.98 10112 2055.98 

10113.5 2055.98 10113.5 2058.98 

~ a n n i n g ' s  n values num= 1 
s t a  n Val 

9863.5 .026 

Bank sta:  Left Right c o e f f  contr .  Expan. 

Page 19 



so ls  F ina l .  rep 
9863.5 10113.5 .3 .5 

skew Angle = 25 

Downstream ~eck/~oadway coordinates 
num= 4 
Sta Hi Cord Lo Cord Sta Hi Cord Lo cord Sta Hi cord Lo cord 

9708.216 2056.48 9883.132 2057.66 2055.8310109.71 2058.32 2056.49 
10232.63 2058.75 

Manning's n values num= 6 
s t a  n Val s t a  n Val s t a  n Val s t a  n Val s t a  n Val 

9765 ,018 9785 ,0639928.02 ,03510078.45 ,021 10095 ,013 
10120 .018 

Bank Sta: L e f t  Right coeff Contr.  Expan. 
9928.0210078.45 .3 .5 

Ine f fec t i ve  Flow num= 1 
sta  L s t a  R Elev Permanent 
9765 9868.07 2055 F 

Skew Angle = 25 

upstream Embankment side s l o  e - - 0 hor i z .  t o  1.0 v e r t i c a l  
oownstream Embankment side syope - - 0 hor i z .  t o  1.0 v e r t i c a l  
Maximum allowab!e submer ence f o r  we i r  f l ow = .95 
 levat ti on a t  which wel r  ?low beg?ns = 
Ener y head used i n  sp i l lway design - - 
spil?way hei h t  used i n  d e s ~ g n  - - 
we, r c res t  szape = woad crested 

Number of P iers  = 6 

Pier  Data 
P ie r  s t a t i o n  upstream=9909.323 ~ownstream=9909.323 
upstream num= 2 

width Elev width Elev 
1.25 2036 1.25 2056 

oownstream num= 2 
width Elev width Elev 
1.25 2036 1.25 2056 

~ e b r i s  width = 2.5 
Debris Height = 2057 

p i e r  oata 
P ie r  Stat ion uostream=9973.708 ~ownstream=9973.708 
upstream num= 2 

width Elev width Elev 
1.25 2036 1.25 2056.3 

 owns stream num= 2 
width Elev width Elev 
1.25 2036 1.25 2056.3 

~ e b r i s  width = 2.5 
Debris Height = 2057 

Pier  oata 
P ie r  Stat ion Upstream= 10005.9 Downstream= 10005.9 
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so ls  F ina l  . reo 
upstream num= 

width Elev 
1.25 2036 

Downstream num= 
width Elev 
1.25 2036 

Debrls width = 
Debris Height = 

2 
width   lev 
1.25 2056.3 

L 

width   lev 
1.25 2056.3 
2.5 

2057 

Pier  Data 
Pier  s t a t i o n  upstream=10038.09 
upstream num= 2 

width Elev width Elev 
1.25 2036 1.25 2056.3 

 owns stream num= 2 
width Elev width Elev 
1.25 2036 1.25 2056.3 

Debris width = 2.5 
Debris Height = 2057 

Pier  Data 
Pier  s t a t i o n  Upstream=10070.28 ~ownstream=10070.28 
upstream num= 2 

width Elev width Elev 
1.25 2036 1.25 2056.5 

 owns stream num= 2 
width Elev width Elev 
1.25 2036 1.25 2056.5 

Debris width = 2.5 
Debris Height = 2057 

Number of sr idge c o e f f i c i e n t  Sets = 1 

LOW   low Methods and Data 
Energy 

selected Low Flow ~ e t h o d s  = Highest Energy Answer 

High Flow Method 
Energy on ly  

Addi t ional  sr idge Parameters 
ndd F r i c t i o n  component t o  Momentum 
DO no t  add weight component t o  Momentum 
c lass s f l ow c r i t i c a l  depth computations use c r i t i c a l  depth 

i n s i d e  the  br idge a t  the upstream end 
c r i t e r i a  t o  check f o r  pressure f l ow = upstream energy grade l i n e  

CROSS SECTION 

RIVER: Sols wash 
REACH: SO1S Main RS: 882 

INPUT 
Descript ion: Downstre?m I 

f loodpla in .  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
9765 2057.5 9785 

9877.58 2044.23 9884.37 
9907.89 2044.11 9912.33 
9935.5 2044.02 9953.65 

9958.54 2043.09 9979.01 
10005 2041.4710013.07 

10026.66 2041.8510034.27 
10051.74 2042.3110064.72 

10095 2049 10095 

o f  the  proposed 

num= 44 
Elev s t a  

2057.5 9820 
2044.17 9889.17 
2044.12 9913.48 
2043.33 9956.77 
2041.21 9988.89 
2041.5810015.93 
2042.0110037.09 
2042.4510072.08 

2055 10120 

ADOT superbox. w i t h i n  the  Hassayampa 

Elev s t a  
2044.3 9820 

2044.14 9898.92 
2044.12 9923.92 
2043.26 9957.17 
2041.41 9999.66 
2041.6210016.23 
2042.0710040.79 
2046.0110078.45 

2057 10180 

Elev s t a  
2044.27 9869.81 
2044.1 9900.75 

2044.14 9928.02 
2043.19 9957.3 
2041.3810003.14 
2041.6310016.63 
2042.1810047.51 
2048.6710083.54 

2058 

Manning's n values num= 6 
Sta n Val s t a  n Val Sta n Val Sta n Val s t a  n Val 

9765 .018 9785 .0639928.02 .03510078.45 ,021 10095 ,013 
10120 .018 

sank sta: Left  Right Lengths: L e f t  channel n i g h t  coe f f  contr.  Expan. 
9928.0210078.45 0 0 0 .3 .5 

Ine f fec t i ve  Flow num= 1 
s t a  L Sta R Elev Permanent 
9765 9868.07 2055 F 

skew Angle = 25 
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sol+ F ina l  .rep 

SUMMARY O F  MANNING'S N VALUES 

River:sols wash 

 each River sta. nl n2 n3 n4 n5 n6 

so ls  wash North 
so ls  wash North 
so ls  Wash North 
so ls  wash North 
Sols wash North 
so ls  wash North 
so ls  wash North 
so ls  wash North 
so ls  wash south 
so ls  wash south 
so ls  wash south 
so ls  wash south 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 
so ls  Main 

.067 
.05 
,069 
.069 
.069 
,067 
.069 
,069 
.05 
.05 
.05 
,067 
,026 
,026 
,026 
,026 
,026 
,026 
,026 
,026 
,026 
,026 
,026 
,013 
,026 

Bridge 
,026 
.026 
,026 
.026 
.026 
.026 
.026 
.026 
,014 
,014 
.033 
,033 
.016 
.033 
.033 
.033 
,033 
.033 
,026 
.026 
,026 
.026 
,026 

Bridge 
.018 

SUMMARY OF REACH LENGTHS 

River: so ls  wash 

 each ~ i v e r  s ta.  L e f t  channel ~ i g h t  

so ls  wash North 
Sols wash North 
so ls  wash ~ o r t h  
so ls  wash North 
Sols wash North 
so ls  wash North 
so ls  wash North 
so ls  wash North 
so ls  wash south 
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sols wash South 
sols wash south 
sols wash south 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 

334 
200 
200 
200 
240 
160 
135 
120 
180 
150 
130 
100 
100 
95 
25 
170 

Bridge 
120 
155 
275 
96 
318 
40 
40 
40 
20 
15 
19 
11 
14 
14 
10 
17 
10 
58 
50 
50 

12.19 
12.66 
140 

Bridge 
0 

Fina l .  
334 
200 
200 
200 
215 
135 
150 
120 
180 
150 
130 
100 
100 
95 
2 5 
170 

SUMMARY OF CONTRACTION AN0 EXPANSION COEFFICIENTS 
River: sols wash 

 each River sta. contr.  Expan. 

sols wash North 
sols wash North 
sols  wash North 
Sols wash North 
sols wash North 
sols wash North 
sols wash North 
sols wash North 
sols wash south 
sols wash South 
sols wash south 
sols wash south 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 

rep 
334 
200 
200 
200 
215 
135 
150 
120 
180 
150 
130 
100 
100 
95 
2 5 
170 
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sols Main 
sol; Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
sols Main 
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A~pendix D.2 
HOSPITAL WASH HEC-RAS MODEL - PROPOSED CONDITIONS 



Hospi tal-Wash. rep 

HEC-RAS Version 3.1.3 May 2005 
u.s. Arny corp of Engineers 

Hydrologic Engineering center  
609 second s t r e e t  
Davis, C a l i f o r n i a  

XXXX 
X X 
X X 
XXXX 
X X 
X X 
X X 

PROJECT DATA 
Pro ject  T i t l e :  Hospital  wash 
Pra lect  F i l e  : HospitalLwash.prj 
Run Date and Time: 11/28/2006 3:06:12 PM 

Pro ject  i n  Engl ish u n i t s  

Pro jec t  Descript ion: 
Downtown wickenburg Flooding Hazard M i t iga t ion  Pro ject  
HOS i t a l  
was[ 

Prepared by: 
En ineer ing  and ~nvi ronmenta l  consultants, Inc.  
30!3 N. 
cen t ra l  Avevue, s u i t e  600 
Phoenix, Anzona 85012 
Phone: 602-248-7702 FAX: 
602-248-7851 

For: Flood con t ro l  D i s t r i c t  o f  Maricopa County 
con t rac t  # 
2005c006 (Task 1> 
Topographic Mapplng source: 

XXXX 
X 
X 

XXXX 
X 
X 

XXM( 

5' contour I n t e r v a l  
Datum: 
NAVD88 
Discharge information obtained from EEC HEC-1 Model 
study L lmi ts :  
Hospital  wash 
Final  Model Run Date: September 8 ,  2006 

Model : Hospital  wash 
Future condif ions w i t h  Future condi t ions on so ls  wash 

P r o f i l e  1 - 100-yr on 
Hospi ta l  wash, 10-yr on so ls  wash 

p r o f i l e  2 - 10-yr on Hospital  wash, 100-yr 
on so ls  

P r o f i l e  3 - 100-yr on Hospital  wash, O-yr on so ls  
wash 

Hospi ta l  wash remains i n  i t s  current  ex is t ing  condi t ion w i t h  the  
exception of the,cu lyer t  a t  
cavaness Ave, w h ~ c h  i n  t h l s  model has been 
improved t o  2-lO'x4' CBCSs. 

PLAN DATA 

Plan T i t l e :  Hos i t a l  wash 
Plan F i l e ,  : q:\!05020 so ls  wash F ina l  Design\HEc-Rns\sols wash Final  Design\Hospital 
wash\Hospl tal-wash. p o l  

Geometry T i t l e :  Hospital  wash 
Geometry F i l e  : q:\305020 so ls  wash F ina l  ~ e s i g n \ ~ ~ C - ~ n S \ S o l s  wash F ina l  Design\Hospital 

wash\Hospital-wash .go1 
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Hospi tal-wash. rep 

  low T i t l e  : Hospital  wash 
 low F i l e  : q:\305020 so ls  wash Final  ~ e s i g n \ ~ ~ C - ~ ~ s \ S o l s  Wash F ina l  Design\Hospital 

wash\HospitalLwash.fOl 

Plan summary Information: 
Number o f :  Cross Sections = 15 M u l t i p l e  Openings = 0 

c u l v e r t s  = 1 I n l i n e  s t ructures = 0 
Bridges = 0 Latera l  Structures = 0 

computational In format ion 
water surface ca lcu la t ion  to lerance = 0.01 
c r i t i c a l  deoth ca lcu la t ion  tolerance = 0.01 
Maximum number o f  i t e r a t i o n s  = 20 
Maximum d i f fe rence  to lerance = 0.3 
 low to lerance factor  = 0.001 

computation opt ions 
c r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: A t  breaks i n  n values only  
F r i c t i o n  s l o  e Method: Average Conveyance 
computationay Flow Regime: Mixed Flow 

FLOW DATA 

F ~ O W  T i t l e :  Hospi ta l  wash 
Flow F i l e  : q:\305020 Sols wash F ina l  Design\HEC-RAS\Sols wash Final Design\Hospital 
wash\Hospi talLwash.fO1 

  low Data (cfs) 

River neach RS 
Hospital  wash Hospital  wash 0.703 

Boundary condi t ions 

~ i v e r  Reach p r o f i l e  

Hospital  wash Hospital  wash 100-10 
Hospital  wash Hospital  wash 100-100 
Hospital  wash Hospital  wash 10-0 

GEOMETRY DATA 

upstream Downstream 

hornal s = 0.02 Knoan ws = 2066.25 
hormal s = 0.02 moan hS = 2068.94 
horrnal S = 0.02 ~ o r m a l  5 = 0.0067 

Geometry T i t l e :  Hospital  wash 
Geometry F i l e  : q:\30502O so ls  wash Final  D ~ S ~ ~ ~ \ H E C - R A S \ S O ~ S  wash Final  Design\Hospital 
wash\~ozpital-wash.gO1 

CROSS SECTION 

RIVER: Hospital  wash 
REACH: Hospital  wash RS: 0.703 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

9857.48 .06 9932.92 .04910015.29 ,055 

sank s ta:  Le f t  Right  Lengths: L e f t  channel R i  h t  coe f f  contr.  Expan. 
9932.9210015.29 320 320 320 .1 .3 
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CROSS SECTION 

Hospital-Wash. rep 

RIVER: Hospital wash 
REACH: Hospital wash RS: 0.643 

INPUT 
Description: 
s ta t ion  Elevation Data 

s ta  Elev s ta  
9845.25 2103.31 9845.32 
9878.72 2100.07 9880.86 
9899.81 2098.18 9908.76 
9918.78 2097.31 9928.24 
9947.19 2097.4 9948.83 
9968.86 2097.56 9975.61 
10001.77 2095.6910004.84 
10031.12 2098.4910033.59 

num= 38 
Elev s ta  

2103.29 9845.37 
2099.88 9888.73 
2097.65 9909.29 
2097.22 9928.8 
2097.42 9956.66 
2097.48 9978.88 
2095.7110010.54 
2099.14 10045 

Elev s t a  
2103.29 9868.46 
2099.05 9890.34 
2097.63 9918.46 
2097.22 9937.71 
2097.5 9958.85 
2097.45 9987.57 
2095.7310015.26 
2102.78 

Elev s t a  
2100.87 9871.39 
2098.93 9898.75 
2097.32 9918.76 
2097.28 9938.81 
2097.52 9966.14 
2096.81 10000 
2096.2310024.71 

Manning's n values num= 3 
sta n Val s t a  n Val s ta n Val 

9845.25 .06 9975.61 .04910031.12 ,055 

Bank Sta:   eft Right Lengths: L e f t  Channel R i  h t  coef f  contr .  Expan. 
9975.6110031.12 345 345 !45 .1 .3 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospi t a l  wash RS: 0.577 

INPUT 
Description: 
s ta t ion  Elevation Data num= 35 

s ta  Elev Sta Elev s ta  Elev s t a  Elev Sta Elev 
9874.02 2095.44 9880.41 2092.35 9885.46 2092.58 9896.86 2092.71 9903.66 2092.86 
9906.34 2092.81 9913.8 2092.7 9915.03 2092.68 9922.39 2092.61 9923.72 2092.59 
9923.94 2092.59 9932.4 2092.56 9934.08 2092.55 9941.09 2092.55 9944.22 2092.56 
9949.78 2092.57 9954.35 2092.57 9958.46 2092.58 9964.49 2092.57 9967.15 2092.57 
9974.63 2092.51 9975.84 2092.49 9995.05 2091.44 9999.58 2091.17 10000 2091.17 
10001.79 2091.210009.17 2091.3610020.72 2091.9810030.05 2092.3910035.07 2092.49 
10049.49 2091.7510050.76 2091.6910050.85 2091.7410051.16 2091.8710068.22 2097.48 

Manning's n values num= 3 
sta n Val s t a  n Val s t a  n Val 

9874.02 .06 9974.63 .04910035.07 ,055 

Bank Sta: Lef t  Right Lengths: Lef t  channel R i  h t  coeff contr.  Expan. 
9974.6310035.07 251 251 951 .1 .3 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital Wash 

INPUT 
Description: 
s ta t ion  Elevation Data 

sta Elev s t a  
9963.19 2094.81 9970.87 
9998.63 2087.99 10000 
10028.52 2088.3810038.99 
10063.19 2089.8210069.97 
10089.99 2089.8410094.65 
10115.62 2089.7510120.02 
10140.04 2089.5610147.08 
10168.05 2089.3910170.07 
10190.1 2089.2910199.51 
10212.56 2089.4310220.13 
10246.82 2093.34 

RS: 0.530 

num= 51 
Elev s t a  

2092.6 9983.92 
2088.0310017.59 
2089.0710049.95 
2089.8310073.67 
2089.84 10100 
2089.7210126.11 
2089.5210150.05 
2089.3810178.54 
2089.3310200.11 
2089.5210222.18 

Elev s t a  
2089.4 9985.89 
2088.5710020.79 
2089.71 10052.7 
2089.8410079.98 
2089.8310105.13 
2089.6610130.03 
2089.5110157.57 
2089.3210180.08 
2089.33 10210 
2089.4410233.11 

Elev s t a  
2088.79 9987.08 
2088.6810022.23 
2089.7410059.96 
2089.8310084.16 
2089.8110110.01 
2089.6310136.59 
2089.4710160.06 
2089.3110189.03 
2089.410210.12 
2088.9910236.56 

Elev 
2088.67 
2088.64 
2089.81 
2089.84 
2089.79 
2089.58 
2089.45 
2089.3 
2089.4 
2088.94 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

9963.19 .06 9983.92 .04910049.95 .055 

Bank sta: L e f t  Right Lengths: Left Channel Right coeff contr. Expan. 
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Hospi tal-wash. rep 

Bank Sta: L e f t  R igh t  Lengths: L e f t  channel Ri  h t  Coef f  Contr .  Expan. 
9982.0410022.02 385 388 750 .1 .3 

CROSS SECTION 

RIVER: Hosp i ra l  wash 
REACH: Hosp i ta l  wash 

INPUT 
Descr ip t ion:  
s t a t i o n  E leva t i on  Data 

s t a  Elev s t a  
9930.04 2080.24 9939.44 
9950.41 2076.5 9957.96 
9976.9 2073.61 9988.48 

10012.85 2073.0510018.51 
10050.48 2074.6110060.38 
10075.11 2074.6710077.68 
10095.38 2075.9410102.22 
10119.02 2076.5410123.94 
10144.06 2076.7 

RS: 0.270 

num= 41 
Elev Sta  

2077.77 9942.69 
2075.81 9961.14 
2071.51 9998.2 
2073.8610034.98 
2074.4610063.02 
2074.8510082.52 
2076.22 10104.9 
2076.5910130.65 

Elev S t a  
2077.35 9950.29 
2075.56 9965.59 
2071.6 10000 
2075.8810036.51 
2074.3710072.26 
2075.1710085.68 
2076.2610110.65 
2076.69 10134.7 

Elev s t a  
2076.51 9950.33 
2075.1 9972 
2071.610001.32 
2075.910037.75 
2074.5410073.19 
2075.3810087.71 
2076.3510113.07 
2076.6710135.47 

Elev 
2076.51 
2074.44 
2071.6 
2075.87 
2074.55 
2075.58 
2076.42 
2076.67 

~ a n n i n q ' s  n  va lues num= 3 
s t a  n v a l  s t a  n  v a l  s t a  n  v a l  

9930.04 ,058 9965.59 ,03410034.98 .05 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel Ri  h t  c o e f f  Contr .  Expan. 
9965.5910034.98 235 289 !25 .1 .3 

CROSS SECTION 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash RS: 0.215 

INPUT 
Descr ip t ion:  
s t a t i o n  E leva t i on  Data num= 29 

s t a  Elev s t a  Elev s t a  E lev  Sta  E lev  s t a  Elev 
9914.09 2076.92 9923.95 2076.61 9927.95 2076.52 9936.6 2076.29 9941.62 2076.16 
9944.75 2076.02 9948.69 2075.81 9954.71 2075.39 9967.11 2074.33 9982.26 2069.78 
9988.59 2068.09 9990.01 2068.0510000.01 2067.8210001.57 2067.7710003.31 2068.08 
10028.33 2072.510034.68 2072.8910041.53 2072.9410046.34 2073.1110060.27 2074 
10063.89 2074.210068.91 2074.41 10074.1 2074.5410075.99 2074.5910077.81 2074.62 
10083.06 2074.6910088.47 2074.7110090.13 2074.7210091.73 2074.71 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Va l  

9914.09 ,058 9967.11 ,03410028.33 .05 

Bank Sta: L e f t  R i g h t  Lengths: Le f t  channel Ri  h t  Coeff Contr .  Expan. 
9967.1110028.33 330 324 !20 .1 .3 

CROSS SECTION 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash RS: 0.153 

INPUT 

Elev  Sta  
2071.01 9877.76 

2071 9897.7 
2070.96 9915.49 
2070.95 9933.38 
2070.94 9953.22 
2070.76 9981.51 
2066.110013.44 
2071.4810061.81 
2072.2310078.97 
2072.3210097.48 

Elev S t a  
2071.01 9883.43 
2070.99 9902.91 
2070.96 9919.11 
2070.95 9940.34 
2070.93 9954.78 
2070.59 9984.52 
2066.3410020.19 
2072.0110066.39 
2072.2510083.21 
2072.33 

Manning's n va lues num= 3 
Sta n  Val s t a  n Val Sta  n  Val 

9869.16 ,058 9981.51 .03410039.54 .05 
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Hospital-wash. rep 

Bank Sta: L e f t  Right Lengths: Left  channel Ri h t  coeff contr .  Expan. 
9981.5110039.54 300 299 985 .1 .3 

CROSS SECTION 

RIVER: Hospital  wash 
REACH: Hospital  wash RS: 0.097 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
9977 ,058 9979.86 .03410031.45 .05 

Bank Sta: Left  Right Lengths: Left  channel Right coeff Contr. Expan. 
9979.8610031.45 80 80 80 .1 . 3  

CROSS SECTION 

RIVER: Hospital  wash 
REACH: Hospital  wash RS: 0.083 

INPUT 
Descript ion: sewer i n v e r t  = 2064.6, top  o f  p ipe =2065.2+/- 
top  of apron = 

2066+/- 
concrete apron over pipe w i t h  u/s c u t o f f  wa l l  t o  

p ro tec t  sewer l i n e  from scour. 
s t a t i o n  Elevat ion oata nun= 8 

s t a  Elev s t a  Elev Sta Elev s ta  Elev Sta Elev 
9988 2073.5 9989 2073.5 9989 2066 10000 2066 10010 2066 
10012 2067 10022 2071 10040 2071 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9988 ,058 9989 ,018 10022 .05 

Bank Sta: Left  Ri h t  Lengths: Left  channel Right coeff contr.  Expan. 
9989 10822 10 10 10 .1 .3 

CROSS SECTION 

RIVER: HOSpi t a l  wash 
REACH: Hospital  wash RS: 0.081 

INPUT 
Descript ion: Upstream s ide of Cavaness Ave a t  new box cu lve r ts  
s t a t i o n  Elevat ion Data num= 8 

s t a  Elev s t a  Elev Sta Elev Sta Elev Sta Elev 
9988 2073.5 9989 2073.5 9989 2065 10000 2064.9 10010 2065 
10012 2066 10022 2071 10060 2071 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9988 ,058 9988 ,018 10022 .05 

Bank sta: L e f t  R i  h t  Lengths: Left  channel Right coeff contr .  Expan. 
9988 10822 39 39 39 .6 .8 

RIVER: Hospital  wash 
REACH: Hospital  wash RS: 0.080 

INPUT 
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Hospital-wash.rep 
Descript ion: 2-lO'x4' sax Culver ts  crossing cavaness Avenue 
Distance from Upstream XS = 10 
Deck/Raadway,width - - 24 
wei r  c o e f f i c i e n t  = 2.6 
Bridge Pier  Skew - - 21 
upstream Deck/Roadway coordinates 

num= 11 
s t a  H i  cord Lo cord s t a  H i  cord LO cord Sta Hi Cord LO Cord 
9955 2072 9960 2072.31 9980 2072.9 
9992 2073.01 10000 2073 10010 2072.8 
10020 2072.4 10040 2071.42 10085 2069.75 
10100 2069.93 10130 2070.8 

Upstream Bridge Cross sect ion Data 
s t a t i o n  Elevat ion Data num= 8 

s t a  Elev s t a  Elev Sta Elev Sta Elev- Sta Elev 
9988 2073.5 9989 2073.5 9989 2065 10000 2064.9 10010 2065 
10012 2066 10022 2071 10060 2071 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9988 ,058 9988 ,018 10022 .05 

sank s ta:  Left  R i  h t  coe f f  contr .  Expan. 
9988 l0!22 .6 .8 

Downstream Deck/Roadway coordinates 
num= 11 
s t a  Hi cord LO cord Sta H i  cord LO cord s t a  Hi cord Lo cord 
9955 2072 9960 2072.31 9980 2072.9 
9992 2073.01 10000 2073 10010 2072.8 
10020 2072.4 10040 2071.42 10085 2069.75 
10100 2069.93 10130 2070.8 

Downstream Bridge Cross Sect ion Data 
s t a t i o n  Elevat ion oata num= 12 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9975 2073 9975 2069 9981 2067.4 9982.5 2067.4 9982.5 2066.4 
9984 2066.4 9984 2064.419999.996 2064.41 10016 2064.41 10038 2068 
10090 2069 10140 2070 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 
9975 ,058 9975 .034 10038 .05 

Bank sta:  Left  R i  h t  c o e f f  con t r .  Expan. 
9975 10838 .6 .8 

~ n e f f e c t i v e   low num= 2 
s t a  L s t a  R Elev Permanent 
9975 9986.6 2070 F 

10013.5 10140 2070 F 

v e r t i c a l  
v e r t i c a l  

wki r c res t  shape 

Number o f  c u l v e r t s  = 1 

Culver t  Name shape Rise Span 
c u l v e r t  #1 Box 4 10 
FHWA char t  # 8 - f l a r e d  win w a l l s  
FHwA Scale 1 : wingyal l  fyared 30 t o  75 deg. 
solut7on c r l t e n a  = Highest U.S. EG 
c u l v e r t  upstrm D i s t  Length TOP n Bottom n 

1 35 ,012 ,012 
Number o f  Barre ls  = 2 
Upstream Elevat ion = 2064.63 
cen te r l i ne  s ta t ions  

s ta.  sta. 
9994.5 10005.5 

Downstream Elevat ion = 2064.41 

Depth Blocked 
0 

f l ow 

2 hor i z .  
2 hor i z .  

.95 

Broad crested 

Entrance LOSS 
.5 

coef LOSS 
1 

cen te r l i ne  Stat ions 
sta. sta. 

9994.5 10005.5 
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CROSS SECTION 

RIVER: Hospi ta l  wash 
REACH: Hospi ta l  wash RS: 0.074 

INPUT 
Descript ion: downstream s ide o f  cavaness Ave. a t  new BOX c u l v e r t  
s t a t i o n  Elevat ion Data num= 12 

s t a  Elev s t a  Elev s t a   lev Sta Elev Sta Elev 
9975 2073 9975 2069 9981 2067.4 9982.5 2067.4 9982.5 2066.4 
9984 2066.4 9984 2064.419999.996 2064.41 10016 2064.41 10038 2068 
10090 2069 10140 2070 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n Val 
9975 ,058 9975 ,034 10038 .05 

sank s ta:  Lef t  R i  h t  Lengths: L e f t  channel Right coeff con t r .  Expan. 
9975 10838 24 24 24 .6 .8 

rna f fe r+ ive  F ~ O W  num= 2 - . . - . . - - - . . - . . - . . 
s t a  L s t a  R   lev Permanent 
9975 9986.6 2070 F 

10013.5 10140 2070 F 

CROSS SECTION 

RIVER: Hospital  wash 
REACH: Hospital  wash RS: 0.070 

INPUT 
Descript ion: Hand-cut cross-sect ion 
s t a t i o n  Elevat ion Data nu%= 12 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
9973 2072.5 9973 2070.7 9983.5 2067.4 9983.5 2066.4 9985 2066.4 
9985 2064.4 10000 2064.4 10015 2064.4 10025 2067 10035 2068 
10050 2069 10080 2070 

I Bank sta: Left Rlaht Lengths: ~ $ f $  than!:! Rig:: coeff C 

SUMMARY OF MANNING'S N VALUES 

River:Hospital  wash 

neach ~ i v e r  s t a .  nl n2 n3 

Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospi ta l  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 

.06 

.06 

.06 

.06 

.06 

.06 

.06 
,058 
,058 
,058 
,058 
.058 
.058 

c u l v e r t  
.058 
,058 

SUMMARY OF REACH LENGTHS 

River: Hospital  wash 

neach River s ta.  ~ e f r  channel 
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Hospi tal-wash. 

Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hosoital  wash 

320 320 
345 345 
251 251 
377 377 
369 369 
185 238 
385 388 
2 3 5  289 
330 324 
300 299 
80 80 
10 10 
39 39 

c u l v e r t  
24 24 
367 367 

~ o s p i  t a l  wash 
Hospital  wash 
~ o s p j  t a l  wash 
~ o s p ~ t a l  wash 
Hospital  wash 
~ o s p j  t a l  wash 
Hosoital  wash 
~ o s b i t a l  wash 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Hospital  Wash 

Reach River s ta.  contr .  Expan. 

Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
HaSOital wash 

0.703 .1 
0.643 .1 
0.577 .1 
0.530 .1 
0.458 .1 
0.388 .1 
0.343 .1 
0.270 .1 
0.215 .1 
0.153 .l 
0.097 .1 
0.083 .1 
0.081 .6 
0.080 Culver t  
0.074 .6 
0.070 .1 

~ o s p i t a l  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 
Hospital  wash 

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes f o r  Plan : Hospital  

River: Hospital  wash Reach: Hospital  wash Rs: 0.703 
warnin .The ener y loss  was greater  than 1.0 ft (0.3 

section. T k s  may i n j i c a t e  
the  need for  add i t i ona l  cross sections. 

River: Hospital  wash Reach: Hospital  wash Rs: 0.703 
WarninEiThe ener y loss  was greater  than 1.0 ft (0.3 

section. T 1s may i n i l c a t e  
t h e  need for  add i t i o?a l  cross sections. 

River:  Hospital  wash Reach: Hospl ta l  wash Rs: 0.703 
warning:Divided flow computed f o r  t h i s  cross-sect ion 
warnin .The ener y l oss  was greater  than 1.0 ft (0.3 

section. ~ 8 ; s  may i n i i c a t e  
the  need f o r  add i t i ona l  cross sections. 

River: Hospital  wash Reach: Hospltal  wash Rs: 0.643 
Warnin~iThe ener y l oss  was greater  than 1.0 ft (0.3 

section. T i s  may i n i i c a t e  
the  need for  add i t i ova l  cross sections. 

River: Hospital  wash Reach: Hospl ta l  wash Rs: 0.643 
Warnin~iThe ener y l oss  was greater  than 1.0 ft (0.3 

section. T i s  may i n i i c a t e  
t h e  need f o r  add i t i ona l  cross sections. 

River: Hospital  wash Reach: Hospital  wash Rs: 0.643 
warning:Divided f low computed f o r  t h i s  cross-sect ion 
warnin .The ener y l o s s  was greater  than 1.0 ft (0.3 

section. T%S may i n i l c a t e  
t h e  need for  add i t i ona l  cross sections. 

River: Hospital  wash Reach: Hospi ta l  wash Rs: 0.577 
warnin#iThe ener y loss  was greater  than 1.0 ft (0.3 

sect ion. T i s  may i n i i c a t e  

Pro f i l e :  
m). between 

100-10 
the  current  and 

and 

previous 

previous 

CPOSS 

cross 
P r o f i l e :  

m). between 
100-100 
t h e  current  

P r o f i l e :  

m). between 

10-0 

the  current  and 

and 

and 

previous 

previous 

previous 

cross 

cross 

cross 

P r o f i l e :  
m). between 

100-10 
the  current  

P r o f i l e :  
m). between 

100-100 
the  current  

Prof i le :  

m). between 

10-0 

the  current  and 

and 

previous 

previous 

cross 

cross 
P r o f i l e :  

m). between 
100-10 
t h e  current  
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Hospital-wash. rep 
the  need f o r  add i t i ona l  cross sections. 

River:  Hospital  wash Reach: Hospltal  wash Rs: 0.577 Pro f i l e :  100-100 
WarninZiThe ener y l oss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 

sect ion. T i s  may in%,cate 
the  need f o r  add i t i ona l  cross sections. 

River:  Hospital  wash Reach: Hospital  wash RS: 0.577 P r o f i l e :  10-0 
warning:Divided f low computed for  t h i s  cross-section. 
WarninziThe ener y  loss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 

sect ion. T i s  may i n i i c a t e  , , 
the  need f o r  a d d i t ~ o n a l  cross sections. 

River:  Hospital  wash Reach: Hospital  wash Rs: 0.530 P r o f i l e :  100-10 
WarninziThe ener y  loss  was greater  than 1.0 ft (0.3 m). between t h e  current  and previous cross 

section. T i s  may i n j i c a t e  
the  need f o r  add i t i ona l  cross sections. 

River:  Hospital  wash Reach: Hospital  wash Rs: 0.530 P r o f i l e :  100-100 
Warnin~iThe ener y  loss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 

sect ion. T i s  may i n i i c a t e  
the  need f o r  add i t i ona l  cross sections. 

~ i v e r :  Hospital  wash Reach: Hospital  wash Rs: 0.530 Pro f i l e :  10-0 
warning:Divided f low computed f o r  t h i s  cross-section. 
WarninziThe ener y  loss was greater  than 1.0 ft (0.3 m). between t h e  current  and previous cross 

sect ion. T 15 may i n i i c a t e  
the  need f o r  add i t i ona l  cross sections. 

River:  Hospital  wash Reach: Hospi ta l  wash Rs: 0.458 P r o f i l e :  100-10 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need for  

add i t i ona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 

o r  greater than. l .4. 
~ h ~ s  may ind ica te  the  need f o r  addi t ional  cross sections. 

warninZiThe ener y  loss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 
sect ion. T i s  may i n i i c a t e  . , 

the  need f o r  add i t i ona l  cross sections. 
~ i v e r :  Hospital  wash peach: Hospital wash RS: 0.458 p r o f i l e :  100-100 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need for  
add i t i ona l  cross sect ions. 

warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 0.7 
o r  greater than 1.4. 

This  may ind ica te  the need f o r  add i t i ona l  cross sect ions. 
WarninziThe ener y  loss  was greater  than 1.0 ft (0.3 a). between the  current  and previous cross 

section. T i s  may i n i i c a t e  
t h e  need for  add i t i ona l  cross sections. 

River:  Hospital  Wash Reach: Hospital  wash RS: 0.458 Prof i le :  10-0 
warninfjThe energy loss  was greater  than 1.0 ft (0.3 m). between t h e  current  and previous cross 

sect ion. T i s  may i n d i c a t e  . . 
the  need f o r  addi t ional  cross sections. 

River:  Hospital  wash Reach: Hospital  wash RS: 0.388 P r o f i l e :  100-10 
warning:The energy equation could not  be balanced w i t h i n  t h e  specif ied number o f  i t e r a t i o n s .  The 

program selected the  water 
surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and assumed values. 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need for  
add i t i ona l  cross sections. 

warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 
o r  greater  than.l.4. 

 his nay ind ica te  the  need f o r  addi t ional  cross sections. 
WarninziThe ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 

sect ion. T i s  may i n i i c a t e  
the  need f o r  add i t i ona l  cross sections. 

warning:During the standard s tep i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  
c r i t i c a l  depth, the  ca lcu lated 

water surface cane back below c r i t i c a l  depth. This  ind icates t h a t  the re  i s  not  a  v a l i d  
s u b c r i t i c a l  answer. The 

program defaulted t o  c r i t i c a l  depth. 
River: Hospital  wash Reach: posp i ta l  wash RS: 0.388 P r o f i l e :  100-100 

warning:The energy equation could no t  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program selected t h e  water 

surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and.assumed values. 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This  may i n d i c a t e  t h e  need f o r  

add i t i ona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 

o r  greater  than 1.4. 
This  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions. 

WarninziThe ener y  loss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 
section. T 7s may i n i i c a t e  

the  need f o r  add i t i ona l  cross sections. 
warning:During the  standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  

c r i t i c a l  depth, the  ca lcu lated 
water surface came back below c r i t i c a l  depth. This ind ica tes  t h a t  the re  i s  not  a  v a l i d  

s u b c r i t i c a l  answer. The 
program defaul ted t o  c r i t i c a l  depth. 
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Hospita1Lwash.rep 
River: Hospital  wash neach: Hospital  wash Rs: 0.388 P r o f i l e :  10-0 

Warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less than 0.7 
O r  greater than 1.4. 

This may ind ica te  the  need f o r  addi t ional  cross sect ions. 
Warnin~iThe ener y  loss  was greater  than 1 . 0  ft (0.3 m). between the current  and previous cross 

sect ion. T 1s may i n j i c a t e  
the  need for  addi t ional  cross sect ions. 

River:  Hospital  wash Reach: Hospital  wash Rs: 0.343 P r o f i l e :  100-10 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need for  

add i t i ona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 

o r  greater than 1.4. 
This  may ind ica te  t h e  need f o r  add i t i ona l  cross sect ions. 

warnin{: 
The energy loss  was greater  than 1.0 ft (0.3 m). between the current  and previous cross 

sect ion. T i s  may ind ica te  
the  need f o r  add i t i ona l  cross sections. 

River:  Hospital  wash neach: Hospital  wash Rs: 0.343 P r o f i l e :  100-100 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 n). This may i n d i c a t e  the  need for  

addi t ional  cross sect ions. . . 
X 2 . 2 ~ ~ ~  .. " -  Warnlng:Tne conveyance r a t i o  (upstream conveyance d iv ided by downstream ConveyarlLr, I, less rnan u., 

r oreater than 1.4. 0 , - ~~ -~ ~ 

Th is  may ind ica te  the  need for addi t ional  cross sect ions. 
Warnin~iThe ener y loss was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 

sect ion. T i s  may i n i i c a t e  
the  need f o r  add i t i ona l  cross sections. 

River:  Hospital  wash Reach: Hospital  wash ns: 0.343 Pro f i l e :  10-0 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 

o r  oreater than 1.4. 
This may ind ica te  the  need f o r  addi t ional  cross sections. 

Warnin~iThe ener Y l oss  was greater  than 1 .0  ft (0.3 m). between the  current  and previous cross 
sect ion. T 1s may i n j i c a t e  

the  need f o r  addi t ional  cross sections. 
River:  Hospital  wash Reach: Hospital  wash RS: 0.270 P r o f i l e :  100-10 

Warning:The energy equation could not  be balanced w i t h i n  the  s p e c ~ f i e d  number o f  i t e r a t i o n s .  The 
program selected the  water 

surface t h a t  had the  l e a s t  amount of e r r o r  between computed and assumedvalues. 
a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 warning:The conveyance r 

o r  greater than 1.4. , 
-L.:.. ...A2 - - -A -L" -.-> 2. ~ ->>2A2-~.- ,I,,>  way I I I U I L ~ L S  ~ 1 1 ~  vera Tor. dUU1T1Onal cross sections. 

warnin2:The ener y  loss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 
sect ion. T 1s may i n j i c a t e  

the.need f o r  addi t ional  cross sections. 
warning:ouring the  standard step i t e r a t i o n s ,  when the assumed water surface was s e t  equal t o  

c r i t i c a l  depth, the  ca lcu lated . . water surface came back below c r i t i c a l  depth. This  ind ica tes  t h a t  there i s  not  a  v a l i d  
s u b c r i t i c a l  answer. The 

program defaulted t o . c r i  t i c a l  depth. 
River:  Hospital  wash Reach: HOSPltal Wash RS: 0.270 Pro f i l e :  100-100 

warning:The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program selected t h e  water 

surface t h a t  had the  l e a s t  amount of e r ro r  between computed and assumed values. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 

o r  greater than 1.4. 
This m a y  i nd ica te  t h e  need f o r  addi t ional  cross sections. 

warnin .The ener Y loss  was greater  than 1.0 ft (0.3 m). between the  current  and previous cross 
section. ~ Z i s  may i n i i c a t e  

t h e  need f o r  addi t ional  cross sections. 
warning:During t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  

c r i t i c a l  depth, the  ca lcu lated 
water surface came back below c r i t i c a l  depth. This  ind ica tes  t h a t  the re  i s  no t  a  v a l i d  

s u b c r i t i c a l  answer. The 
program defaulted t o  c r i t i c a l  depth. 

River:  Hospital  wash neach: Hospital  wash RS: 0.270 P r o f i l e :  10-0 
Warninj:The energy equation could not  be balanced w i t h i n  t h e  specif ied number o f  i t e r a t i o n s .  The 

oroaram use c r i t i c a l  d e ~ t h  . - 
for  the  water surface and continued on w i t h  the  ca lcu lat ions.  

warning:The conveyance r a t l o  (upstream conveyance d iv ided  by downstream conveyance) i s  less than 0.7 
o r  greater than 1.4. 

This  may i n d i c a t e  the  need f o r  addi t ional  cross sections. 
WarninziThe ener y loss  was greater  than 1.0 ft (0.3 m). between t h e  current  and previous cross 

sect ion. T i s  may i n i i c a t e  
the  need f o r  add i t i ona l  cross sections. 

Warning:During the  standard step i t e r a t i o n s ,  when the  assumed water surface was set  equal t o  
c r i t i c a l  depth, the  ca lcu lated 

water surface came back below c r i t i c a l  depth. This ind ica tes  t h a t  the re  i s  no t  a  v a l i d  
s u b c r i t i c a l  answer. The 
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sect ion.  Th is  may i n d i c a t e  
the  need f o r  add i t i ona l  cross sect ions. 

R iver :  Hospi ta l  wash neach: Hospi ta l  wash Rs: 0.215 P r o f i l e :  100-100 
WarningiThe ener y  l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prev ious cross 

sect ion.  T i s  may i n i i c a t e  
the  need f o r  add i t i ona l  cross sect ions. 

R iver :  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.215 P r o f i l e :  10-0 
warning:The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  l e s s  than 0.7 

o r  greater  than 1.4. 
This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

R iver :  Hospi ta l  wash neach: Hospi ta l  wash Rs: 0.153 P r o f i l e :  10-0 
warning:The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  l e s s  than 0.7 

o r  greater  than 1.4. 
This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions. 

n i v e r :  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.097 Pro f i l e :  100-10 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This  may i n d i c a t e  t h e  need f o r  

add i t i ona l  crass sect ions.  
River:  Hospi ta l  wash neach: Hospi ta l  wash Rs: 0.097 P r o f i l e :  100-100 

Warning:Divided f low computed f o r  t h i s  cross-sect ion. 
River:  Hospi ta l  wash Reach: Hosp i ta l  wash Rs: 0.083 P r o f i l e :  100-10 

warning:The energy equat ion could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program selected t h e  water 

surface t h a t  had t h e  l e a s t  amount o f  e r r o r  between computed and assumed values. 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  

ade'+i""., ,.""cc co.-t',,"' ==LL,"a,a .  
warning:The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  l e s s  than 0.7 

or greater  than 1.4. 
This  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning:ouring t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  
c r i t i c a l  depth, t ne  ca lcu larea 

e r  sur face came back below c r i t i c a l  deoth. Th is  i n d i c a t e s  t h a t  t h e r e  i s  n o t  a  v a l i d  wat- -~ ~ -~ ~~ ~ 

s u b c r i t i c a l  answer. The 
program de fau l ted  t o  c r i t i c a l  depth. 

River:  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.083 Pro f i l e :  100-100 
warning:The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  l e s s  than 0.7 

o r  greater  than 1.4. 
This  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions. 

River:  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.083 P r o f i l e :  1070 
warnin .The energy equat ion cou ld  no t  be balanced w i t h i n  the  spec i f ied number o f  i t e r a t i o n s .  The 

program u s e % ' c r i t i c a l  depth 
fo r  t h e  water surface and cont inued on w i t h , t h e  ca lcu la t i ons .  

warning:~he-conveyance r a t i o  (upstream conveyance d ~ v i d e d  by downstream conveyance) i s  l e s s  than 0.7 
o r  greate r tnan 1.4. 

Th is  may i n d i c a t e  the  need f o r  add i t i ona l  cross sect ions.  
warning:During the  standard s tep i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  

c r i t i c a l  depth, t h e  ca lcu la ted  
water sur face came back below c r i t i c a l  depth. Th is  i n d i c a t e s  t h a t  t h e r e  i s  no t  a v a l i d  

s u b c r i t i c a l  answer. The 
program de fau l ted  t o . c r i t i c a 1  depth. 

R iver :  Hospi ta l  wash ~ e a c h :  Hospl ta l  wash Rs: 0.081 p r o f i l e :  10-0 
warning:The v e l o c i t y  head has changed by more than 0.5 f t  (0.15 m). This  may i n d i c a t e  t h e  need f o r  

add i t i ona l  cross sect ions.  
warning:The conveyance r a t i o  (upstream conveyance d i v ided  by downstream conveyance) i s  l e s s  than 0.7 

o r  greater  than 1.4. 
This  may i n d i c a t e  t h e  need f o r  add i t i ona l  c r o i s  sect ions. 

Note: Program found s u p e r c r i t i c a l  f l o w  s t a r t i n g  a t  t h i s  cross sect ion. 
River:  Hospi ta l  wash neach: Hospi ta l  wash Rs: 0.080 P r o f i l e :  100-10 

Note: During t h e  s u p e r c r i t i c a l  ca l cu la t i ons  a  hyd rau l i c  jump occurred a t  t h e  o u t l e t  o f  (leaving) 
t h e  cu lve r t .  

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  t h e  lowest,  
v a l i d ,  energy was used. 
River:  Hospi ta l  wash neach: Hospi ta l  wash RS: 0.080 Pro f i l e :  100-10 Culv: c u l v e r t  #1 

warning:During t h e  s u p e r c r i t i c a l  ana lys is ,  t h e  program could  n o t  converge on a s u p e r c r i t i  ca l  answer 
i n  t h e  downstream cross 

sect ion.  The program used t h e , s o l u t i o n  w i t h  the  l e a s t  e r r o r .  
Note: The f l o w  i n  t h e  c u l v e r t  i s  e n t l r e l y  s u p e r c r l t i c a l .  

River:  Hospi ta l  wash neach: Hospi ta l  wash RS: 0.080 Pro f i l e :  10-0 
Note: During t h e  s u p e r c r i t i c a l  ca l cu la t i ons  a  hyd rau l i c  jump occurred a t  t h e  o u t l e t  o f  ( leaving) 

t h e  cu lve r t .  
Note: M u l t i o l e  c r i t i c a l  deoths were found a t  t h i s  l oca t ion .  The c r i t i c a l  deoth w i t h  t h e  lowest.  

v a l i d ,  energy was used. 
n i ve r :  ~ o s p ~ t a l  wash neach: Hospi ta l  wash Rs: 0.080 Pro f i l e :  10-0 Culv: Cu lve r t  #1 

Note: The f low i n  t h e  c u l v e r t  i s  e n t i r e l y  s u p e r c r i t i c a l .  
R iver :  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.074 Pro f i l e :  100-10 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  t h e  lowest,  
v a l i d ,  energy was used. 
River:  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.074 P r o f i l e :  100-100 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  t h e  lowest,  
v a l i d ,  energy was used. 
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Hospi tal-wash. rep 
River:  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.074 P r o f i l e :  10-0 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the  lowest,  
v a l i d ,  energy was used. 
River :  Hospl ta l  wash Reach: Hospi ta l  wash RS: 0.070 P r o f i l e :  100-10 

warning:user s  e c i f i e d  water surface i s  n o t  poss ib le  f o r  the specif ied f l o w  regime. The program used 
c r i t i c a l  depth as t i e  

starting water surface. 











Sols Wash Final Design Freeboard Calculation Table 

I 

Job No 305020 01 

Notes: 1) This table was prepared using the worst case scenario between the 100-year on Sols Wash with 10-year on Hassayampa and the 10-year on Sols with 100year on Hassaympa 
2) Cross sections 15+03 to 11+OO are controlled by the backwater effect from the Hassayampa. 
3) The highest velocity comes from the "Low N Value Model" and the highest WSEL comes from the "High N Value Model" 



A~pendix E.2 
SEDIMENT TRANSPORT ANALYSIS 





Not To Scale 



Sols Wash - Scaled-down HEC-1 Hydrograph 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Time (hr) 



Sols Wash - Discretized, Scaled-down HEC-1 
Hydrograph 

0 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Time (hr) 

/ + Discretized hydrograph 1 



Conveyance and Flow Rate Curves for Sediment Yield Section - North Branch 

2093.00 

I Ratin5 Curve Conveyance Curve 

2092.00 - 

2091 .OO - 

2090.00 - 

2089.00 -- - 
E. 

2088.00 - 

z 
2087.00 - 

- 

2086.00 1 

2085.00 

2084.00 

2083.00 7 
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It Conveyance Curve t Rating Curve 1 



Conveyance and Flow Rate C u ~ e s  for Sediment Yield Section - South Branch 

Conveyance Curve 
2092.00 - 

2091.00 -- 

2090.00 -- 

2084.00 
O.OE+OO 5.OE+04 1 .OE+05 1.5E+05 2.OE+05 2.5E+05 

a, K (cfs) 

[t Conveyance Curve -a- Rating Curve 1 



North Branch 

2092.00 

2091 .OO 

2090.00 

- 2089.00 
25 
c 

2088.00 
m 
5 - 
W 

2087.00 

2086.00 

2085.00 

2084.00 - 

2083.00 7 
9200.00 9250.00 9300.00 9350.00 9400.00 9450.00 9500.00 

Station (fl) 

(+cross section +Level 2 +Level 3 +Level 4 -+Level 5 +Level 6 *Level 7 *Level 8 +Level 9 +Level 10 1 



South Branch 

2084.00 1 1  
9800.00 9900.00 10000.00 10100.00 10200.00 10300.00 10400.00 

Station (ft) 

1-+cross section +Level 2 -+Level 3 +Level 4 -++Level 5 +Level 6 +Level 7 +Level 8 +Level 9 4 L e v e l  10 1 



Stage (ft) 
2084.2 
2085.1 

2086 
2086.9 
2087.8 
2088.7 
2089.6 
2090.5 
2091.4 

2092.33 

Right Branch 
K (cfs) Q (cfs) V (Wsec) 

0 0 0 
298.22 31.46 2.24 
3312.6 349.43 4.43 

8690.29 916.69 4.83 
25156.32 2653.6 7.1 
46415.33 4896.1 8.35 
72044.48 7599.58 9.05 
107431.2 11 332.33 9.97 
150509.8 15876.46 10.94 
208043.1 21945.34 12 

Left Branch 
K (ds) Q (cfs) V (Wsec) 

0 0 0 
705.61 70.58 2.38 

4709.09 471 4.79 
11552.57 1155.49 6.53 
20728.9 2073.3 7.93 

32033.33 3203.97 9.1 1 
47965.29 4797.49 10.29 
65328.98 6534.2 11.23 
81369.71 8138.6 11.47 
81613.22 8162.95 9.27 

Total 
K (cfs) Q (cfs) 

0 0 
1003.83 102.04 
8021.69 820.43 

20242.86 2072.18 
45885.22 4726.9 
78448.66 8100.07 
120009.8 12397.07 
172760.2 17866.53 
231879.5 24015.06 
289656.3 30108.29 



General Scour - Sediment Yield Section 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: STO503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qava n A B V G Yh D50 as Qs 
(hr i  (C~S j (sq.rt.) (it) (ws) (ft) (mm) (cf i~i t )  (c~s) 

10 37 0.034 158  43.78 2.34 3.36 0.36 1.23 0.001 0.04 . - . ~~~ - - 

11 174 0.033 57.1 127.01 3.05 3.36 0.45 1.23 0.004 0.51 
12 6108 0.032 759.1 360.91 8.05 3.36 2.10 1.23 0.144 51.97 
13 13496 0.032 1389.1 481.21 9.72 3.36 2.89 1.23 0.295 141.96 
14 12769 0.032 1334.3 474.10 9.57 3.36 2.81 1.23 0.279 132.27 
15 6818 0.031 822.9 373.26 8.29 3.36 2.20 1.23 0.152 56.74 
16 3037 0.032 464.2317.43 6.54 3.36 1.46 1.23 0.066 20.95 
17 1373 0.032 260.9237.68 5.26 3.36 1.10 1.23 0.028 6.66 
18 744 0.032 177.3 183.42 4.63 3.36 0.97 1.23 0.017 3.12 
19 450 0.033 108.4 151.09 4.15 3.36 0.72 1.23 0.012 1.81 
20 302 0.033 80.9 138.18 3.73 3.36 0.59 1.23 0.008 1.11 
21 207 0.033 63.2 129.89 3.28 3.36 0.49 1.23 0.005 0.65 
22 157 0.033 53.9 125.53 2.91 3.36 0.43 1.23 0.003 0.38 
23 127 0.033 48.3 122.91 2.63 3.36 0.39 1.23 0.002 0.25 
24 107 0.033 44.6 121.16 2.40 3.36 0.37 1.23 0.001 0.12 
25 85 0.033 36.4 100.57 2.34 3.36 0.36 1.23 0.001 0.1 
26 66 0.034 28.3 78.09 2.34 3.36 0.36 1.23 0.001 0.08 
27 50 0.034 21.4 59.16 2.34 3.36 0.36 1.23 0.001 0.06 
28 39 0.034 16.7 46.14 2.34 3.36 0.36 1.23 0.001 0.05 

Total 41 8.83 



General Scour - Reach 2 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: STO503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qavcl n A B V G Yh D50 qs Qs 

11 174 0.03 70.4169.50 2.47 3.75 0.42 1.23 0.001 0.17 
12 6108 0.03 643.2204.74 9.50 3.75 3.14 1.23 0.245 50.16 
13 13496 0.03 1073.0 222.76 12.58 3.75 4.82 1.23 0.724 161.28 
14 12769 0.03 1035.0 221.30 12.34 3.75 4.68 1.23 0.672 148.71 
15 6818 0.03 690.7 207.44 9.87 3.75 3.33 1.23 0.284 58.91 
16 3037 0.03 411.2 191.01 7.39 3.75 2.15 1.23 0.093 17.76 
17 1373 0.03 249.8 180.87 5.50 3.75 1.38 1.23 0.03 5.43 
18 744 0.03 171.0175.97 4.35 3.75 0.97 1.23 0.012 2.11 
19 450 0.03 125.6173.08 3.58 3.75 0.73 123 0.006 1.04 
20 302 0.03 98.5171.33 3.07 3.75 0.57 1.23 0.003 0.51 
21 207 0.03 78.3170.01 2.64 3.75 0.46 1.23 0.002 0.34 
22 157 0.03 66.2169.22 2.37 3.75 0.39 1.23 0.001 0.17 
23 127 0.03 57.6164.37 2.20 3.75 0.35 1.23 0.001 0.16 
24 107 0.03 50.5153.16 2.12 3.75 0.33 1.23 0.001 0.15 
25 85 0.03 37.6103.17 2.26 3.75 0.36 1.23 0.001 0.1 
26 66 0.03 26.2 61.26 2.52 3.75 0.43 1.23 0.001 0.06 
27 50 0.03 21.4 55.67 2.34 3.75 0.38 1.23 0.001 0.06 
28 39 0.03 17.8 51.11 2.19 3.75 0.35 1.23 0.001 0.05 

Total 447.22 
Sediment Imbalance -28.39 



General Scour - Reach 1 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: ST0503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qava n A B V G Yh D50 as Qs 
(hr) (c~s) (sq.ft.) (ft) (WS) (ft) (mm) (cfsm) (c~s) 

10 37 0.03 18.3 55.45 2.02 4.91 0.33 1.37 0.001 0.06 

Total 491.17 
Sediment Imbalance -43.95 



General Scour - Summary Table 
Project Title: Wlckenburg Downtown F.ood ng M ttgation Hazard Project 

Project No.: ST0503-201 
Prepared By: FB 

EEC 304021 
Checked By: LV 

Reach DQs Dt Partition Length Width Vertical Movement (n=0.4) 
Unbulked Bulked 
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Cross  Section 
Cross  Section for Irregular Channel 

Project Descriptlon 

Worksheet Reach 1- 0.370 (STA 20c98.57) -design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.030 
Slope 0.003519 fvft 
Water Sullace Elevation 2,060.14 n -  
Elevation Range 2,048.80 to 2,063.50 

Discharge 15,045.00 cis 

v : 1 L  
H:l 
NTS 

Title: Sols Wash -Final Design Project Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \tlowmaster\reach 1 conveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
W08106 07:50:58 AM 0 Haestad Methods. lnc. 37 Broobide Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet Reach I - 0.370 (STA ZOc98.67) - design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003519 ft/R 
Discharge 15,045.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Hoeon's Method 

Mannings Coeflicient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Crilicai Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.70 
Flaw Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coeflicient 

99+27.00 100+67.00 0.030 

Natural Channel Points 

Station Elevation 

99~90.12 2.048.90 

Tgtle: Sols Wash -Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\...\f lowma~teI\~h 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 L614kl 
03/08/06 07:51 :O6 AM B Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 2 



Reach 1- 0.370 (STA 20+98.67) -design 
Worksheet for Irregular Channel 

Title: Sols Wash - Final Design Project Engines ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \fiowma~tel\r~ach 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.i [614k] 

03/08/06 07:51:06 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

• Project Description 

Worksheet Reach 1 - 0.370 (STA 20+98.67) -design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

I Inout Data 

Slope 0.007000 fVft 
Discharge 15,045.00 cfs 

- 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Method Horton's Method 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.96 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99~27.00 100+67.00 0.030 

Natural Channel Points 

Station Elevation 

99+27.02 2,058.00 

9947.00 2,056.10 

99+38.00 2,056.10 

9946.02 2,053.10 

99+39.00 2,053.10 

99+39.02 2,050.10 

99+50.65 2.049.64 

99+53.47 2.049.50 

99+68.23 2.049.02 

99+79.56 2,049.00 

99+66.85 2.048.93 

99+90.12 2,048.90 

a Title: Sols Wash - Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\reach 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.i [6t4k] 

03/08/06 07:58:40 AM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 1 of 2 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

Tltle: Sols Wash - Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \ilowrnaster\reech 1 conveyance.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614kl 
03/08/06 07:58:40 AM Q Haestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06706 USA (203) 755-1666 Page 2 of 2 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

- . . .,.. ~ - - - -  ,~ ~ 

Worksheet Reach 1- 0.370 (STA 20+98.67) - design 

Flaw Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.006000 fUfl 
Discharoe 15.045.00 cfS 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Water Suriace Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
S~ecifio Enerov -. 
Froude Number 0.90 
Flow Type Subcritical 

Rouahness Segments 

Stari End Mannings 
Station Station Coefficient 

Natural Channel Paints 

Station Elevation 
111) I*) 

99+27.W 2,063.50 

99+27.M 2,058.00 
99+37.00 2,056.10 

99G8.00 2,056.10 
99~38.02 2,053.10 

99+39.00 2,053.10 

99G9.02 2,050.10 

99+50.65 2,049.64 

99+53.47 2,049.50 

' 9-68.23 2.049.02 

99~79.56 2.049.00 

99.t86.85 2.048.93 

941.90.12 2.048.90 

Title: Sols Wash -Final Design Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmastel\reach 1 canveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FiowMaster "6.1 [614k] 

03/08/06 08:04:27 AM O Haesfad Methods. lnc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page I of 2 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

• Natural Channel Points 

Station Elevat~on 
(fi) (fl) 

100+00.00 2.048.80 
1W+O6.19 2,048.89 
1 00+12.29 2,049.19 
100~22.61 2,049.83 
100+44.78 2.050.1 1 
100+48.00 2.050.25 
100+48.02 2.053.25 
100+49.00 2,053.25 
100+49.02 2,056.25 
100+66.00 2,059.00 
100+66.02 2.062.00 
100+67.00 2.062.00 

Title: Sols Wash - Final Design Project Engineer: ENGINEERING a ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \tlowmaster\reach 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 

03/08/06 08:04:27 AM Q Haestad Methods, lnc. 37 Brookside Road WaterbuIy. CT 06708 USA (203) 755-1 666 Page 2 of 2 



Reach 1- 0.370 (STA 20+98.67) -design 
Worksheet for Irregular Channel 

Project Description -- 

Worksheet Reach 1- 0.370 (STA 20198 67) -design 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.006350 fvft 
Discharoe 15.045.00 ds 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horlon's MeUlod 

Results 

Mannings Coefficient 
Water Suiface Elevation 
Elevation Range 
Flaw Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slooe . ~~~ 

Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Routlhness Segments 

Statt End Mannings 
Station Station Coeflicient 

Natural Channel Points 

Station Elevation 
Mtl Ifl) 

Title: Sols Wash - Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \tlowmasteAreach I conveyancefrn2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 (614kl 
03/08/06 08:17:49 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Reach l -  0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

ria, ,,a1 Cilanncl P"<ltlS 

Station Elevation 
lftl In\ 

Title: Sols Wash - Final Design project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ..,\flowma~ter\reach 1 conveyanae.fm2 ENGINEERING B ENVIRONMENTAL CONSULTANS INC. FlowMasterv6.1 [614k] 

03/08/06 08:17:49 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 
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Reach 2 - 0.660 (STA 36i29.87) - design 
Worksheet for Irregular Channel 

• project Description 

Workheet Reach 2 - 0.660 (STA 36+29.87) -design 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.008970 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channei Weighting Method Horlon's Method 

Results 

Mannings Coefficient 0.030 
Water Surface Elevation 2,066.28 R 
Elevation Range 2,059.96 to 2,070.23 
Flow Area 1.082.8 IP 
Welted Perimeter 225.47 It 
Top Width 223.13 It 
Actual Depth 6.32 I t  
Critical Elevation 2,066.51 R 
Critical S i o ~ e  0.007763 M t  

Velocity 
Velocity Head 
S~ecific Enerav -. 
Froude Number 1.07 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+45.00 101+88.00 0.030 

Natural Channel Points 

Station Elevation 
1R) Mt) 

a Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANS INC. 
q;\ ... \flowmasteAreach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 1614kl 
03/08/06 08:45:08 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 766-1 666 Page 1 of 2 



Natural Channel Points 

Station Elevation 

Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Projea Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \fiowmasteAreach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
03/08/06 08:45:08 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet Reach 2 - 0.660 (STA 36t29.87) - design 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.008000 Wfl 
Discharge 14,459.00 Cfs 

Optlons 

Current Roughness Method Improved Loner's Method 

open channel Weighting Method improved Lotlets Method 

Closed Channel Weightlng Method Honon's Method 

Resuits 

Mannlngs Coefficient 0.030 
Water Surface Elevation 2,066.46 fl 
Elevation Range 2,059.96 to 2,070.23 
Flow Area 1.124.0 ftz 
Wetted Perimeter 227.19 fl 
Top Width 224.70 fl 
Actual Depth 6.50 fl 
Critical Elevation 2,066.51 n 
Critical Slope 
Velocity 
Velocity Head 
S~ecific Energy 
Froude Number 1.01 
Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coeflicient 

99+45.00 101f88.00 0.030 

Natural Channel Points 

Station Elevation 

99t46.00 2,070.23 
99+47.74 2.064.52 
99+55.78 2,062.23 
99+62.38 2.059.96 
99+75.86 2.060.19 
99+87.99 2,060.29 
99+95.56 2.060.35 
99+98.21 2.060.42 

lOO+M).OO 2,060.47 
1MXO6.19 2,060.56 
100t08.42 2,060.60 
100+14.64 2.060.69 

Project Engineer: ENGlNEERlNG & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmasteAreach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
03/08/06 0921 :43 AM 0 Haestad Methods. I n .  37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Natural Channel Points 

Station Elevation 

Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \ilowmaster\reach 2 conveyance.fm2 ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [814k] 

03/08/06 09:21:43AM OHaestad Methods, inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1656 Page 2 of 2 



Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet  each 2 - 0.660 (STA 36c29.67) - design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

inmt Data 

Slope 0.007600 Mt 
Discharge 14,459.00 cfs 

-- 

Options 

Current Rouohness Method improved Loner's Method -~ ~ " 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.030 
Water Surface Elevation 2.066.54 11 
Elevation Range 2,059.96 to 2,070.23 
FIOW Area 1,343.1 n2 
Wetted Perimeter 227.97 11 
TOP Width 225.42 n 
Actual Depth 6.58 ft 
Critical Elevation 2,066.51 ft 
- . . .. - . - - - 
Velocity 
Velocity Head - 
Specific Energy 
Froude Number 0.99 
Flow Type Subcritical 

Roughness SeQmentS 

Stan End Mannings 
stetinn Station Coefficient 

Natural Channel Polnts 

mation Elevation 
(M (fi) 

99+45.00 2.070.23 
99+46.00 2,070.23 

100+14.64 2.060.69 

a Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS iNC. 
q:\ ... \flowmasteflreach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMasterv6.1 [614k] 
03108106 09:17:12 AM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Naturai Channel Points 

Station Elevation 
fftj lit) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\..\flowmastehreach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "8.1 [614k] 

03/08/06 09:17:12 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuv. CT 06708 USA (203) 766-1 866 Page 2 of 2 



v:1 L 
H:1 
NTS 



0.717 (STA 39+30.83) - LEFT 
Worksheet for Irregular Channel • Project Description 

Worksheet 0.71 7 (STA 39+30.83) - LEFT 

Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Slope 

Input Data 

Water Surface Elevation 2,068.74 fl 
Discharge 5,870.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Method Hoflon's Method 

Results 

Mannings Coefficient 0.030 

Slope 0.003135 Wfl 
Elevation Range 2,063.00 to 2,074.00 
Flow Area 737.9 f12 
Welted Perimeter 151.88 fl 
Top Width 141.00 R 
Actual Depth 5.74 It 
Critical Elevation 2,067.28 I t  

a Critical Slope 
Velocity 
Velocity Head 
Specific Energy 2,069.72 ft 
Froude Number 0.61 
Flow Type Subcritical 

Start End Mannings 
Station Station Coefticient 

Natural Chanrlel Polnls 

Station Elevation 
(n) 

97+37.W 2.074.00 
97+37.01 2,070.00 

98+01.62 2.063.60 

a Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flomaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CDNSULTANS INC. FiowMaster "6.1 [614k] 
03/08/06 09:26:37 AM B Haestad Methods, lnc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1668 Page 1 of 2 



0.717 (STA 39+30.83) - LEFT 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
nt) (fo 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \Iiounnaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Worksheet 0.739 (STA 40+46.99) - LEFT 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Slope 

Section Data 

Manning$ Coenicient 0.034 

Slooe 0.004022 iVn 
Water Surface Elevation 2.069.33 fl 
Elevation Range 2,063.67 to 2,069.41 

Discharge 4,730.00 CIS 

v:1 h 
H : l  
NTS 

Projea Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k1 
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0.739 (STA 40+46.99) - LEFT 
Worksheet for Irregular Channel 

1 
Proiect Description 

Worksheet 0.739 (STA 40+46.99) - LEFT 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Slope 

p~ 

Input Data 

Water Surface Elevation 2,069.33 ft 
Discharge 4,730.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Hartcn's Method 

Results 

Mannings Coefficient 
Slope 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

a Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.59 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
station Station Coefficient 

96+23.54 96~77.39 0.046 
96e77.39 96+12.54 0.030 
96+12.54 96+12.54 0.001 

Natural Channel Points 

Station El~valion 
ltl) im 

96e23.54 2,069.41 
96e27.14 2.069.37 
96t33.59 2,069.30 
9M6.30  2,069.25 
96t43.64 2,069.01 
96+63.51 2,066.66 
9-77.39 2,068.26 
96t85.97 2,067.11 
96t88.65 2,066.91 
97+08.65 2.063.67 
97+26.82 2.063.70 

a Project Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \tlowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.7 [614kI 
03/08/06 09:27:09 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1 666 Page 1 ot 2 



0.739 (STA 40+46.99) - LEFT 
Worksheet for Irregular Channel • Natural Channel Points 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Title Project No. Date 



PROJECT: SOLS WASH 
LOCATION: WICKENBURG, ARIZONA 

MATERIAL: SEE BELOW 
SAMPLE SOURCE: SEE BELOW 

PROJECT NO: 63683 
WORK ORDER NO: 05457 

DATE SAMPLED: 12/14 - 12/16/2005 

REVIEWED BY: S.STEEL 

MECHANICAL SIEVE ANALYSIS 
GROUP SYMBOL, USCS (ASTM 0-24871 

SIEVE SIZES 

PERCENT PASSING BY WEIGHT 

COBBLES 

1335 WEST AUTO DRIVE. TEMPE, ARIZONA PHONE: (480) 763-1200 FAX: (480) 763-1212 
ISSUED: 1/11/2006 

GRAVEL I SAND Silt or 

Coarre 1 Fine ( coarse I Medium I Fine Clay 

Location 8 Depth I uscs I LL I PL 1 PI 1 6" ( 4" 1 3" 1 2" 11 112"1 1" 1 314" 1 112" 1 3/8"11114" 1 #4 1 #8 ( # l o  1 #16 1 #30 1 #40 1 #50 (#1001 #ZOO 1 ~ a b  



TP-2 (0' to 8') Granulometric Curve 

I 
0.01 0.1 1 10 100 1000 

Grain Size (mm) 







PROJECT: SOLS WASH 
LOCATION: WICKENBURG. ARIZONA 

MATERIAL: SEE BELOW 
SAMPLE SOURCE: SEE BELOW 

PROJECT NO: 63683 

WORK ORDER NO: 05457 
DATE SAMPLED: 12114 - 1211612005 

REVIEWED BY: %STEEL 

MECHANICAL SIEVE ANALYSIS 
GROUP SYMBOL, USCS (ASTM 0-2487) 

SIEVE SIZES 

PERCENT PASSING BY WEIGHT 

COBBLES GRAVEL 1 SAND 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA PHONE: (480) 763-4200 FAX: (480) 763-1212 

ISSUED: 111112006 

Silt or 

Coarse 1 Fine I coarse I Medium I Fine Clay 

(  ti^^ & ~ ~ ~ t h  I uscs ( LL I PL I PI 1 6" 1 4" 1 3" 1 2" (1  112"1 1" 1 314" 1 112" 1 318" 11 114" 1 #4 1 #8 1 # I0  1 # I6  1 #30 1 #40 1 #50 1 #1001 #ZOO 1 Lab # 



- - f a ; ; 5  2 

SOLS WASH PROJECT NO: 63683 
PROJECT: 

WICKENBURG. ARIZONA WORK ORDER NO. 05457 
LOCATION: 

SEE BELOW DATE SAMPLED: 12/14 - 1211612005 
MATERIAL: 
SAMPLE SOURCE: SEE BELOW 

REVIEWED BY S STEEL 

MECHANICAL SIEVE ANALYSIS 
GROUP SYMBOL, USCS (ASTM 0-2487) 

SIEVE SIZES 

COBBLES GRAVEL 

PERCENT PASSING BY WEIGHT 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA PHONE (480) 763-1200 FAX (480) 763-1212 

ISSUED 111112006 



PROJECT: SOLS WASH PROJECT NO: 63683 

LOCATION: WICKENBURG, ARIZONA WORK ORDER NO: 05457 

MATERIAL: SEE BELOW DATE SAMPLED: 12114- 1211612005 

SAMPLE SOURCE: SEE BELOW REVIEWED BY: S.STEEL 

MECHANICAL SIEVE ANALYSIS 
GROUP SYMBOL, USCS (ASTM D-2487) 

SIEVE SIZES 

COBBLES GRAVEL 

PERCENT PASSING BY WEIGHT 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA PHONE: (480) 763-1200 FAX (480) 763-1212 
ISSUED: 111112006 





Appendix E.3 

The following Appendix contains a description of the procedure used to estimate the 
volume of drainage excavation associated with the island ttimming. 

Procedure 
Using Land Development within AutoCAD a proposed surface was sampled against the 
existing surface to determine the unbulked drainage excavation. See the accompanying 
AutoCAD repott. 



Site Volume Table: Unadjusted 
Cut Fill Net 
cu . yds cu .yds cu . yds Method 

........................................................................ ........................................................................ 

Site: 305020-Sol's Wash 

Stratum: preliminary grading eg-1-11-06 Preliminary Grading 
54956 265 54691 ( C )  Grid 



A~pendix E.4 
DROP STRUCTURE 



Project No 



Project Title Project No. Date 



Project Title Project No. Date 

Subject Prepared By Checked By page 3 



Wickenburg Downtown-Flooding HaiardMitigation Project - Final Design 
Standardstep Methbdfor~~alculatin~~~ater~~~rface Elevations 
100-~Kfldw in SolsWakh -30-YR flow oindflbwin Hassayampa River 
.Low Roughness Coefficient(n=O.OiG) 

Sta L 

(ft) 
11+60 0.00 
12+00 40.00 

40.00 
40.00 

12+50 50.00 
50.00 
50.00 
50.00 

13+00 50.00 
50.00 
50.00 

13+50 50.00 
50.00 
50.00 
50.00 

14+08 58.00 
58.00 
58.00 
58.00 
58.00 
58.00 

Yp Bottom Eiev. Yp A P 

fftl fftl (ftl (sa.ft.l fft) 

Legend 
Input from Flow Master 

n ~ i n a l  parameters for a given cross section 



Wickenburg DowntownFlooding Hazard.Mitigation Project - Final Design 
~tandardstep Method foiCa1ctila~ing:WaterS~rface Elevations 
IOO-YR;~IOW in Sols Wash- 10-YR flowor no flowin Hassayampa River 
~i'gh:~&ghness Coefficient (n=0.030) 

Sta L Yp ~ottom Elev. Yp A P R n <  K Kavg Q YC YC 

(cu.ft/s) (cu.ft/s) (cu.ft/s) (ft) (ft) 

Legend 
Input from Flow Master 
Final parameters for a given cross section 



Wickenburg Downtown:Flooding:HazardMitigation Project - Final Design 
~ t a n b . r d : ~ t e ~ ~ e t f i o d f o i ~ a l c u l a t i n g ~ a f e r ~ ~ u k f a c e  Elevations 
5o.'f~.flh&in s ~ l s : ~ ~ s h : . - . ~ ~ ~ ~ ' f l o ~ ~ ~  "iflow in Hassayampa River 
Low Roughness Coefficient(n=o.b26) 

Stti L Yp Bottom Elev. Yp A P R rl < K Kavg Q y c  Yc 

(ft) (ft) (ft) (ft) (sq.ft.) (ft) (ft) (cu.fvs) (cu.Ws) (cu.ftls) (ft) (ft) 

12+00 40.00 10.00 571564 12453 
40.00 9.95 
40.00 9.95 

12+50 50.00 9.95 0.20 538812 550888 12453 2051.63 9.93 
0.20 536901 549933 12453 2051.63 9.93 
0.20 536901 549933 12453 2051.63 9.93 
0 . 2 0 1  549933 12453) 2051.63 9.931 
0.20 452307 494604 12453 2051.61 9.81 
0.20 442993 489947 12453 2051.59 9.79 

50.00 9.79 0 . 2 0 m  489289 124531 2051.59 9.791 
13+50 50.00 9.79 0.20 349935 395806 12453 2051.48 9.68 

50.00 9.68 0.20 346407 394042 12453 2051.46 9.66 
50.00 9.66 0.20 345006 393341 12453 2051.45 9.65 

0.20- 393152 124531 2051.45 9.651 
14+08 58.00 9.65 0.20 294969 319988 12453 2051.27 9.47 

0.20 285909 315458 12453 2051.21 9.41 
58.00 9.41 2041.80 2051.21 0.20 282827 313917 12453 2051.19 9.39 
58.00 9.39 2041.80 2051.19 0.20 281953 313480 12453 2051.18 9.38 
58.00 9.38 2041.80 2051.18 0.20- 313202 124531 2051.18 9.381 

Legend 
Input from Flow Master 
Final parameters for a glven cross section 



Wickenburg Downtown Flooding Hazard Mitigation Project - Final Design 
Standard step Method for ~ a l c u l a t k ~  Water surface Elevations 
50-YRflow in Sols Wash - 10-YR flow or no flow in Hassayampa River 

Sta Yp Bottom Elev. Yp A P R r, < K Kavg Q YC YC 
(fi) (ft) (fi) (sq.ft.) (ft) (ft) (cu.Ws) (cu.ft/s) (cu.ft/s) (ft) (ft) 

Legend 
Input from Flow Master 

r l ~ ~ n a l  parameters for a given cross section 



Wickenburg Downtown:Flooding :Hazard Mitigation Project - Final Design 
Standard :Step.Mkthotl foi Calculifing ~atei'~iirfac6 Elevations 
10-YRflbw in Solswash:- $0-YRflow orinbffowinHassayarnpa River 
Low~RoughnessCoefficietit (n=0;026) 

Sta Yp ~ o t i ~ r n  Elev. Yp  A P R n <  K Kavg Q 'f~ YC 
(cu.fVs) (cu.Ws) (cu.ft/s) (fl) (ft) 

Legend 
Input from Flow Master 

n ~ i n a l  parameters for a given cross section 



. . . . 

Wickenburg DowntownFlooding , ~ a z a i d ; ~ i t i ~ a t i o n  Project - Final Design 
Standard Step Methodfbi~~lct i lat ing~ater~urface Elevations 
10-~R:fld& ii s ~ ~ w ~ s ~ : - - ~ o - Y R  fi6w o i  tidflbiiin Hassayampa River 
~ i ~ h ~ o u ~ h n e s ~ ~ ~ o e f f i c i e n t ( n = 0 . 6 3 0 )  

Sta 

11+60 
12+00 

12+50 

13100 

13+50 

14+08 

Yp Bottom Elev. Yp A P R n <  K Kavg Q y C. YC 
ift) ift) isa.ft.) (ft) ift) (cu.ft/s) (cu.ws) (cu.ws) (ft) (ft) 

Legend 
Input from Flow Master 

) l ~ ~ n a l  parameters for a given cross section 
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a 

g L  
2 

ALL = 4 k' = 
4A-3~03 6 49/3)/3$ 

is1 bc2 &G (- 87-24) (2 /qA 
=u5-7" = /.87/ 
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Drop Structure Approach Section 
Worksheet for Irregular Channel 

Projen Description 

Worksheet Mi 0.256 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slone 0.001300 WR -.--- 
Water Surface Elevation 2,051.30 R 

-v..".." 

C~rrenl Ro~gnness Method Ibnprobcd Loner's Metnud 

Oocn Channel We qhtinq Methoa Improved Loner's Melnod - - 
Closed Channel Weighting Method . Horton's Method 

p~ 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

0.019 

2.043.30 to 2,058.80 
8.201.80 d S  

829.4 W 
127.64 ft 
112.99 II 

8.00 R 
2.049.18 It 
0.003333 Wft 

Froude Number 0.54 
 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station CoeMcient 

99+15.50 99c34.00 0.033 

Natural Channel Points 

Station Elevation 
(It\ (R) 

Projed Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\drop structure.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614kl 
05/04/06 08:30:32 AM Q Haestad Methods. Inc. 37 Brwkside Road Waterbuw. CT 06708 USA (203) 755-1566 Page 1 of 2 



Drop Structure Approach Section 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 

I Projecl Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:l.,\flowrnasteMrop structure.frn2 ENGINEERING a ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.7 [614kI 
05/W/OB 08:30:32 A M  0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 2 of 2 



Drop Structure Approach Section 
Cross Section for lrreaular Channel 

Project Description 

Worksheet Mi 0.256 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.019 

Slope 0.0013W Wlt 
Water Surface Elevation 2.051.16 fI 

Elevation Range 2.043.30 to 2,058.80 

Discharge 6,026.51 ds 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\drop structurefm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
05104106 08:29:22 AM 0 HaesIad Methods. lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1 668 Page 1 of 1 



2 
i 

ig. 21.50 Length of hydraulic jump in a horizontal channel depends on sequent depth d, and 
oude number of the approaching flow. 

P 

W---" 
SURFACE WAVY 

TURBULENCE ONLY 

3 0 ' i  b ' b ' ~ ' b ' ~ ' i L ' i \ ' / 2 ' , 3 ' ~ ~ ' i L ' ~ 6 ' i ! ' i L ' / g ' 2 0  

----------" 
BEST 

PERFORMANCE 

--------" ----- ------ ------- 
ACCEPTABLE 

PERFORMANCE 
EXPENSIVE STILLING BASIN AND 

ROUGH SURFACE CONDITIONS 



Chapter 8. Hydraulic Formulas Used in Designing Fish Farms Page 1 of 5 

3.6.3.3 Overfall spillway 

Figure 13. Overfall spillway 

A) Discharge over the crest 

Q = 1 .7xLxh*Z2, rn31sec (3.23) 

where 

L = overflow crest length, rn 
h =water depth above the crest, rn 
Q = designed discharge, m 

6) Design formulas for the glacis and the stilling basin 

Critical depth is from Equation (3.5) 

where 

Q .  q = - = dlschargeper unit width, m3fsec 
L 

The velocity of the flow at the toe of the spillway may be computed by 

where 

zg(p+h, - h,)+v: 
P = 3 
e = gxq 



Chapter 8 liydraulic Formulas Used in Designing Fish Farms 

P = the crest height above the stilling basin 

and 

The head loss along the glacis can be determined by the formula 

Q1 
(3.25) 

h, = n x l m  
A' x R~~ 

where 

n = roughness coefficient, sec/m1'3 
1 = length of the glacis, m 

The subcritical conjugate depth is defined by the formula 

The depth of the stilling basin is: 

The length of the stilling basin can be calculated by the formula: 

Example 3.6 

Design an overfall spillway with the following data 

Q = 30 m3/sec 
h= I .Om 
P = 5.0 m 
gradient of the glacis = 2:l 
n = 0.012 
h3 = 1.20 m 

Solution 

From Equation (3.23) the length of the crest is: 

L = Q 3 0 
1.7xh" = 1.7xl.dp 

= 17.65m say 18.0m 

Page ?. of 5 
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a Discharge per unit width is 

q = - = - - = I  Q 30 . 6 7rn3/sec 
L 18 

The critical depth is then 

The length of the glacis is defined as 

+ 5  -11.1811 I=-- 

The head loss along the glacis is obtained from Equation (3.25) 

where 

then 

The velocity of the flow at the toe of the spillway is defined from Equation (3.24) 

V, = 2&cos(6@Ap) 

where 



Chapter 8 Hydra~~llc Formulas Used in Des~gnlng F ~ s h  Faims Page J of 5 

then 

e = gxq = 9.81x1.67 = 16.38 

now 

then 

'vl = 2 ~ 1 c o s 3 ~ 2 3 ' = 9 . 0 2 m / s e c  

The water depth at the toe of the spillway is 

The subcritical conjugate depth in the stilling basin is defined from Equation (3.26) 



Chapter 8 Hydiaulsc Fonnulas Used in Dessgn~ng Fish Fasms 

The depth of the stilling basin is 

d,=h2-h3= 1.65- 1.20=0.45m 

The length of the stilling basin is obtained from Equation (3.27) 

1, =0.45xv, xcos&+0.5~ +3h, 

where 

Fage 5 of 5 

then 

lsb =0.45x9.02x0.~94$~+0.5x0.19+3xl .~0=7.34m say7 .4h  
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Culvert Calculator Report 
Station 223+56 (Pipe A) 

Comments: Assumption: Tailwater Elev. = 213 of pipe. 

Solve For: Section Size 

Culvert Summary 

Allowable HW Elevation 2,061.40 ft Headwater DepthIHeight 1.73 
Computed Headwater Elevation 2,060.86 i t  Discharge 23.40 cfs 

Iniet Control HW Elev. 2,060.86 n Tailwater Elevation 2,058.97 ft 
Outlet Control HW Elev. 2,060.66 fl Control Type Inlet Control 

Grades 

Upstream Invert 2.057.40 It Downstream Invert 2,057.30 ft 

Length 5.20 11 Constructed Slope 0.019231 fvn 

Hydraulic Proflie 

Proflie M2 Depth. Downstream 1.72 ll 
Slope Type Mild Normal Depth N/A It 
Flow Regime Subcrlticai Critical Depth 1.72 H 
Velocbty Downstream 6.15 ftls CriUcal Slope 0.033824 tvn 

Section Shape 
Section Material 
Section Size 

Circular Mannings Coeflicient 
CMP Span 

24 inch Rise 

Outlet Control Properties 

outlet con% HW  lev. ~~ 2,060.66 fl Upstream Velocity Head 0.66 n 
Ke 0.50 Entrance Loss 0.44 ft 

Inlet Control Properties 

Inlet Control HW Elev. 2,060.86 R Flow Control Submerged 
Inlet Type Headwaii Area Full 3.1 112 
K 0.00780 HDS 5 Cha* 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
V 0.69000 

Proiea Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \c~Ivertmaster\on-sitepipe caiculations.cvm Engineering & Environmental Consultants lnc CuivertMaster "2.0 L2.0051 
07/05/06 03:07:28 PM Jo~aes tad  Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 9 



Street Drainage 313 

.. ., Discharge Q, cfs 

Figure 3.29 
Grate Inlet Capacity in Sump Conditions 

(USDOT. FHWA, 1984, HEC-12. Chart 11) 

January 28,1996 3-47 
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Street Drainage 

Figure 3.29 
Grate Inlet Capacity in Sump Conditions 2;.= zz ro .4  ~-6,@+ 

(USDOT, FHWA, 1984, HEC-12, Chart I I) 

January 28,1996 3-47 



Street Drainage 
3% 

218t7Y 
- Fro ,k Efed = 2057,~ 

* 

0-T-r~ 023 = &'t 

. cu*.d r- 

jb13 Eley 42057,& f+ 
p,,J txph= 0,8 4)r 

Q,nbY(cpc = tz L& 

" \I 
&/& rye. I\) . TG~  2- 

Figure 3.29 7 
Grate Inlet Capacity in Sump Conditions 

(USDOT, FHWA, 1984, HEC-12, Chart 11) 

January 28,1996 3-47 
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Grate Inlet Capacity in Sump Conditions pz22 * 0'4 = @.@& 
(USDOT, FHWA, 1984, HEC-12, Chm 11) t&baiT kc&- 

January 28,1996 3-47 



Culvert Calculator Report 
Station 218+60 (Pipe Ba) 

Comments: Assumption: Tailwater Elev. = 213 of pipe. 

Solve For Discharge 

Culvert Summary 

Allowable HW Elevation 2,057.70 R Headwater DepthlHeiyht 
Computed Headwater Elevation 2,057.70 R Discharge 38.51 cfs 

Inlet Control HW Eiev. 2,057.70 R Tailwater Elevation 
Z";, 

2,055.17 fl 
Outlet Control HW Elev. 2,057.49 fl Control Type Inlet Control 

Grades 

Upstream Invert 
Length 

2,053.60 R Downstream Invert 
5.20 R Constructed Slope 

Hvdraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocliy Downstream 

S2 Depth, Downstream 
Steep Normal Depth 

Supercritical Critical Depth 
9.63 Ns Critical Slope 

Section 

Section Shape 
Section Material 
Section Size 
Number Sections 

Circular Mannings Coefficient 
Concrete Span 

30 Inch Rise 
1 

Outlet Control Properties 

Outlet Control HW Elev. 2.057.49 R Upstream Velocity Head 1.19 ft 
Ke 0.50 Entrance Loss 0.60 R 

lnlet Control Properties 

inlet Control HW Eiev 2,057.70 R Flow Control Submerged 
Inlet Type Square edge wlheadwail Area Full 4.9 ft' 
K 0 00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale I 
C 0.03980 Equation Form 1 
Y 0.67000 

Projed Engineer: Engineering 8 Environmental Consultants inc 
q:\ ... \~~ I~e r tma~ te~ \on -s i t e  pipe calculations.cum Englneerlng 8 Environmental Consultants lnc CulvenMaster "2.0 [2.005] 
10123l06 09:22:22AM OHaestad Methods, Inc. 37 Brookside Road Waterbury, CT06708 USA +1-203-755-1666 Page 1 of 1 



Culvert Calculator Report 
Station 218+75,218+85 (Pipe Bb and Bc) 

Comments: Assumption: Tailwater Elev. = 213 of pipe 

Solve For: Discharge 

-- 

Culvert Summaly 
~ ~ 

Allowable HW Elevation 2,057.70 R Headwater DepthlHeight 
Computed Headwater Elevation 2,057.70 R Discharge 
inlet Control HW Elev. 2,057.70 R Tailwater Elevation 
Outiel Control HW Elev. 2,057.56 ft Control Type lnlet Control 

Grades 

Upstream Invert 2,054.50 R Downstream Invert 2,054.40 R 
LenQth 5 2 0  R Constructed Slope 0 019231 Rift 

Profile 
Slope Type 
Flow Regime 
Velocity Downslream 

S2 Depth. Downstream 
Steep Normal Depth 

Supercritical Critical Depth 

8.59 Ws Critical Slope 

Section 

Section Shape Circular Mannings CoeAiclent 0.013 
Section Material Concrete Span 2.00 A 
Section Size 24 inch Rise 2.00 A 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2,057.56 R Upstream Velocity Head 0.93 R 
Ke 0.50 Entrance Loss 0.47 fl 

inlet Control Properties 

Inlet Control HW Elev. 2,057.70 R Flow Control Submerged 
Inlet Type Square edge wlheadwail Area Full 3.1 R' 
K 0.00980 HDS 5 Chart I 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Prqen Engineer: Engineering 8 Environmental Consultants inc 
q:\ ... \c~I~eflmaster\onsite pipe ca1cutations.cvm Engineering 8 Envtronmentai Consultants inc CulvertMaster "2.0 I2.0051 
10/23106 09:24:21 AM 0 Haestad Methods, in=. 37 Brookside Road Watarbuv, CT06706 USA +I-203-755-1666 Page 1 of 1 



Street Drainage 

FFE &eew Re.;;~e-.ce c Z O ~ O , ~  -t *A I34zG 

cOww~ ' i j tY  bRk--= Z O ~ ( _ C  5d\o\oa5;~ C 

Discharge Q, cfs 

C ( O Q S ~ * ~  -.T = 0 43 

1n\e+ Tpc- \ ~ h \ -  L=@ (o,$A = 5-1 f $ x  *5.3 A- 5 $\% 

Figure 3.25 9"ftc.- g t e . ~  = 2.047 ,O 
Curb Opening Inlet Capacity in Sump Locations 

(USDOT, FHWA, 1984, HEC-12, C h a t  13) ?onb ~-\e\1=2bLf8,70 

January 28,1996 



Culvert Calculator Report 
Station 213+30. (Pipe C) 

Comments: Assumption: Tailwater Elev. = 213 of pipe. 

Solve For: Headwater Elevation 

Culvert Summaly 

Allowable HW Elevation 2,049.15 R Headwater DepthlHeight 1.04 
Computed Headwater Elevation 2,046.61 fI Discharge 65.50 cfs 

inlet Control HW Elev. 2,046.30 fl Taiiwater Elevation 2,045.20 R 
Outlet Control HW Eiev. 2,046.61 R Control Type Outlet Control 

Grades 

Upstream Invert 2,043.50 f i  Downstream invert 2.043.10 n 
Length 62.80 fl Constructed Slope 0.006369 ftlfl 

Hydraulic Profile 

Profile M2 Depth, Downstream 2.10 n 
Slope Type Mild Normal Depth NIA R 
Flow Regime Subcritical Critical Depth 1.86 R 
Velocity Downstream 6.20 Ws Critical Slope 0.016554 ftlR 

Section 

0 
Section Shape Circular Mannings Coefficienl 0.024 
Section Material CMP Span 3.00 ft 
Sectionsize 36 inch Rise 3.00 ff 
Number Sections 2 

Outlet Control Properties 

Outlet Control HW Eiev. 2.046.61 ff Upstream Velocity Head 0.43 ff 
Ke 0.50 Entrance Loss 0.22 R 

lnlet Control Properties 

Inlet Control HW Elev. 2,046.30 R Flow Control Unsubmerged 

Inlet Type Headwali Area Full 14.1 ft2 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

' , ~ 5  \ ) g ~ i ~ \  G- 30" 556" -to a e ~ o d 4  $ b \ o  
2 P 

Project Engineer: Engineering &Environmental Consultants Inc 
q:\ ... \cukertmaster\on-siLe pipe calculationscvm Engineering B Environmental Consunants Inc CuivertMaster "2.0 (2.0051 
09/12/06 06:06:16 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Sols Wash - FCD 2005C006 

Survey of Mr. Garcia's House 
July 11,2006 

Point No. BS FS HI Elev Description 

2052.77 2049.23 top concrete wall, see photo 3, surveyed Elev=2049.23 
2048.53 top curb return, see photo 1 
2048.93 top curb return, see photo 2 
2048.10 BC flush to concrete in Mr. Garcia's driveway 
2049.61 concrete slab, infront of house 

top of slab at front door, FFE 
2046.84 centerline River St. BC in handhole 

The parking lot at the entrance to the community center is at approximately 2048.5 and Mr Garcia's FF is at 2049.7 
therefore, any excess in the ponded stormwater will spill east over the parking lot before it floods Mr. Garcia's house. 



Project Title Project No. Date 



Street Drainage 

Discharge 0, cfs 

Figure 3.29 
Grate Inlet Capacity in Sump Conditions 

(USDOT, FHWA, 1984, HEC-12, Chart 11) 

January 28,1996 3-47 



Culvert Calculator Report 
Station 215+24 (Pipe E) 

Comments: Assumption: Tailwater Elev. = 213 of pipe. 

Solve For: Section Size 

Allowable HW Elevation 2,053.00 R Headwater DepthlHeight 2.52 
Computed Headwater Elevation 2,050.34 R Discharge 7.24 cfs 

Inlet Control HW Elev. 2.049.38 ft Tailwater Elevation 2.04740 R 
Outlet Control HW Elev. 2,050.34 f l  Control Type Outlet Control 

Grades 

Upstream Invert 2,047.20 n Downstream Invert 2.04700 ff 

Length 31.80 fl Constructed Slope 0.006289 ftlR 

Hvdraulic Profile 

Profile CompositeM2PressureProfile Depth, Downstream 1.07 R 
Slope Type Mild Normal Depth NIA R 

Flow Regime Subcritical Critical Depth 1.07 R 
Velocity Downstream 6.45 ftls Critical Slope 0.039670 fVft 

Section 

Section Shape Circular Mannings Coefficient 0.024 
Section Material 
Section Size 
N,,rnhD. se"tions 

CMP Span 
15 inch Rise 

1 

Outlet Control Properties 

Outlet Control HW Elev. 2,050.34 R Upstream Velocity Head 0.54 ff 
Ke 0.50 Entrance Loss 0.27 R 

Inlet Control Properties 

Inlet Control HW Elev. 2,049.38 n Flow Control Submerged 
Inlet Type Headwall Area Full 1.2 R' 

K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 

C 0.03790 Equation Form 1 
Y 0.69000 

a Project Engineer: Engineering a Environmental Consultants Inc 
q:\ ... \cuivertmaster\on-site pipe calcu1ations.cum Engineering 8 Environmental Consultants lnc CulvenMaster "2.0 f2.0051 
12/05/06 12:25:14 PM 0 Haestad Methods, 1°C. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page I 



Culvert Calculator Report 
Station 139+20 (Pipe N1) 

Comments: Assumption: Tailwater Elev. = 213 of pipe. 

Solve For: Section Size 

Culven summary 

Aliowable HW Elevation 2,066.30 ft Headwater DepthMeight 0.86 
Computed Headwater Elevation 2,066.16 ft Discharge 1.60 cfs 
Inlet Control HW Elev. 2.065.97 ft Tailwater Elevation 2,065.19 ft 
Outlet Control HW Elev. 2,066.16 ft Control Type Entrance Control 

Grades 

Upstream Invert 
Length 

2,065.30 11 Downstream Invert 2.064.52 ft 
3.30 ft Constructed Slope 0.236364 fVlt 

Hydraulic Profile 

Profile CompasiteS1SZ Depth, Downstream 0.67 ft 
Slope Type Steep Normal Depth 0.26 ft 
Flow Regime NIA Critical Depth 0.54 It 
Velocity Downstream 2.86 fVs Critical Slope 0.021662 ft/n 

Section Shape 
Section Material 
Section Size 
Number Sections 

Circular Mannings Coefficient 
CMP Span 

12 inch Rise 
1 

Outlet Control Properties 

Outlet Control HW Elev. 2,066.16 ft Upstream Velocity Head 0.22 n 
Ke 0.50 Entrance Loss 0.11 ft 

inlet Control Properties 

Inlet Control HW Elev. 2,065.97 ft Flow Control Unsubrnerged 

Inlet Type Headwall Area ~ u l l  0.8 ft2 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

$ .., *: , < I y;, .,y42!!,i i *.. *P. & . , i ~ ~ '  Y .  t,(oi, L.*;,;;c 

Project Engineer: Engineering & Environmental Consultants lnc 
Q:\ ... \cuivertma~ter\on-site pipe calculations.cvm Engineerhg & Environmental Consultants lnc CuiveriMaster "2.0 [2.0051 
07/05/06 03:07:25 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06706 USA +1-203-755-1666 Page 4 



Street Drainage 

Discharge Q, cfs 
.,.. _rS ,. ,/' . , ' , .k, 

:.,,:'..:.. ! 
i t .  , 

. . L 

Figure 3.29 
Grate Inlet Capacity in Sump Conditions 

(USDOT, FHWA, 1984, HEC-12, Chart 1 I)  

January 28,1996 3-47 
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Sub-basin 5 
Drainage Boundary - Channel 

Note: Peak Discharges were taken from the 
Local Drainage Area HEC-1 Model. 

Engineering and Environmental Consultants. Inc 
3003 North Central Avenue Suite 600 



Culvert Calculator Report 
Station 133+60 (Pipe N2) 

Comments: 10-yr Tailwater Elev = 2062.01 
RM 0.557 
Sols Wash Centerline Sta. 34+00 

Solve For: Headwater Elevation 

Allowable HW Elevation 2,063.00 fl Headwater DepthlHeighl 1.02 

Computed Headwater Elevation 2.063.06 fl Discharge 10000 cfs 

Inlet Control HW Elev. 2,062.88 fl ~aiiwater Elevation 2.06201 fl 
Oullel Control HW Elev. 2.063.06 fl Control Type Outlet Control 

Grades 

Upstream lnvert 

Length 

2,060.00 fl Downstream Invert 

35.00 fl Constructed Slope 

Hydraulic Profile 

Profile S1 Depth. Downstream 2.24 fl 

slope Type Steep Normal Depth 1.70 fl 
Flow Regime Subcritical Critical Depth 1.87 fl 
Velocity Downstream 5.69 fUs Critical Slope 0.004896 ftlfl 

Section 

Section Shape Circular Manning3 Coefficient 0.013 
Section Material Concrete Span 3.00 fl 
Section Size 36 inch Rise 3.00 fl 
Number Sections 3 

Outlet Control Properties 

Outlet Control HW Elev. 2.063.06 fl Upstream Velocity Head 0.77 fl 
Ke 0.50 Entrance Loss 0.38 fl 

lnlet Control Propelfies 

Inlet Control HW Elev. 2,062.88 ft Flow Control Unsubmerged 

Inlet Type Square edge wlheadwail Area Full 

K 0.00980 HDS 6 Chalf 

M 2.00000 HDS 5 Scale 

C 0.03980 Ertuatlon Form 

Project Engineer: Engineering 8 Environmental Concultants Inc 
q:\ ... \culvertmaster\0nn5ite pipe calculations.cvm Engineering 8 Environmental Consultants lnc CulvertMaster "2.0 [2.005] 
11/14/06 09:32:07AM BHaesfad Methods, Rc. 37Brookside Road Waterbury, CT06708 USA +1-203-755-1666 Page 1 of 1 



Culvert Calculator Report 
Tegner Street SD - Sta 83+35 

Comments: 100-yr l W =  2061.01 
10-yr TW = 2057.02 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 2.06325 R Headwater DepthlHeight 1.34 
Computed Headwater Elevation 2,063.03 R Discharge 45.00 cfs 
Inlet Control HW Eiev. 2,06260 R Tailwater Elevation 2,061.01 R 

Outlet Confrol HW Elev. 2.063.03 f l  Control Type Outlet control 

Grades 

Upstream lnveri 2,059.00 R Downstream Invert 2,053.50 R 
Length 236.20 R Constructed Slope 0.023285 Wfl 

Hydraulic Profile 

Profile PressureProfile Depth. Downstream 7.51 R 

Slope Type NIA Normal Depth 1.40 fl 
Flow Regime NIA Critical Depth 2.19 R 

Velocity Downstream 6.37 Ws Critical Slope 0.005868 WR 

Seclion 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.00 ft 
Section Size 36 inch Rise 3.00 R 
Number Sections I 

-- 

Outlet Control Properties 

Outlet Control HW Elev 2.06303 R Upstream Veloclty Head 0 6 3  fl 
Ke 0.50 Entrance Loss 0.31 ft 

lnlet Control Properties 

Inlet Control HW Elev. 2,062.60 R Flow Control NIA 
Inlet Type Square edge wlheadwall Area Full 7.1 it' 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form I 

Y 0.67000 

Projed Engineer: Engineering 8 Environmental Consultants Inc 
q:\ ... \culveitmaster\tegner street sd.cvm Engineering a Environmental Consultants Inc CuivenMaster "2.0 [2.0051 
11/13/06 05:16:58 PM 0 Haestad Methods. 1°C. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Channel Sta. 83+39 to 86+70 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Trapezoidal Channel - Sta. 83+39 to ! 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Manning8 Caeffic 0.013 

Slope 003000 WR 

Lefl Side Slope 1 .OO H : V 
Right Side Siope 1.00 H : V 

Bottom Width 2.00 R 
Discharge 45.00 cfs 

Results 

Depth 1.87 n 
Flow Area 7.2 ft2 
Wetted Perim~ 7.28 ft 
Top Width 5.74 fl 
Critical Depth 1.85 fl 
Critical Slope 0.003442 Wfl 

Velocity 6.23 Ws 
belocity Head 0.60 R 
Specific Ener( 2.47 R 
FrOUde Numb, 0.98 
Flow Type 3ubcritical 

Notes: Channel Length = 331 fl 

top elev = 2061 
bottom elev = 2060 

Siope = 0.0030 ftlfl 
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Engineering and Environmental Consultants, Inc. 
3003 North Central Avenue, Suite 600 

Phoenix. Arizona 8501 2-2905 
Tel: (602) 248-7702 Fax: (602)248-7851 

To: Catliy Rcgestcr (FCDMC) 

Date: 1211 9/06. Revised 03/02/07 

Copy: Scott Vogci (FCDMC). Richard Wasko\vsky (I.CL)MC). Mark t iavn~i (Gava~i and 

Barker). File 

From: 1,loyd Vick 

Project No. 305020.01 

Project: Wickcnht~l.g Downtown Flooding Hazard Mitigation Project (Sols Wash) 
MCFCI) Contract No. I'CD 2005C006, PCN 343.0 1.3 1 

Subject: Justilication for tlic use o f  gabions ror bank protection 

PURPOSE 

Tlic purpose o f  this nie~iiora~idu~ii i s  to address review com~ncnts by FCDMC in regards to tlie 
suitability ol'gabions for tlie Sols Wasli bank protectioil. 

ISSUES 

According to FCDMC Hydraulics matlunl, page 6-15, Table 6.3 -Criteria for llsing Simplified 
Design Procedure (Q<2,500 cfs), the per~iiissible (~uaxiniuo~) velocity for gabion baskets set oti a 
2H: I V slope is 9 fUs. It is noted that tlie threshold should senre as a guideline only and that there are 
110 strict litiiits sct once the flow regitile in tlie clian~iel i s  supercritical. If mcan velocities it1 a ctia~incl 
exceed this tliresliold, FCDMC requires a tractive hrcc a~lalysis to assess tlie suitability o f  using 
gabioti baskets. 

HYDRAULIC ANALYSIS 

Tlie Iiydraitlic analysis for Sols Wash and its Hospital Wash tributary was performed using tlie Utiited 
States Army Corps o f  Engineers (USACE), Hydrologic Ezigineeritig Center River Analysis System 
I-IEC-RAS 3.1.2. 'The tliodelitig was perfortiled using flows derived for two possible hydrologic 
scenarios: 

- 100-Year tlow in Hassayatiipa River with 10-Year flow in Sols Wash 

- 10-Year tlow it1 I-lassaya~iipa River with 100-Year flow in  Sols Wasli 



a TRACTIVE FORCE ANALYSIS AND SHEAR STRESS CONSIDERATIONS 

'Tractive Force analysis evaluates tlic limit shear stress that a water strean1 needs to devclop to move a 
solid particlc out o f  the static equilibrium stage. Laboratory experiments wcre carried 0111 for several 
shapes o f  cliannel cross sections (side slopes 2.5 to 1 and mildcr) and for lo~igitudinal slopes 110 

steeper than 2%. 'She method i s  applicable for sizing dumped rip-rap or similar Incans o f  crosion 
protectio~i that do not involve ally binder between the components; the stability ofthe particle (or its 
rcsista~ice to rolling) is a fi~nction o f  specific weight and particle shapc. The sctni-e~ilpirical relati011 
tliat tlescribcs tlie limit sllcar stress is: 

werc: r - limit shear stress (1blsq.R.) 

(I,,, - ~nedian stone size (ft) 

C: - empirical coefficient. comnio~lly equal to 0.10 

y $  - specific weight o f  solid particle (Ib1c~1.R) 

y,, -specific weight o f  water (Ib/cc~.li) 

Also, bed slica stress r ,  tnay be expressed as: 

wcrc: y - avcrage depth (ft) 

e i ,  - avcragc slope 

while bank sliear stress I,,, i s  lower than hcd sliear stress and generally expressed as 

Solving for dro from Equation I and Equatio~i 3 yields: 

Equation 4 provides an instru~nent for calculating the average particle size necessary to withstand the 
shear stress o f  tlic flow, and is directly applicable for bed conditions. For side slopes, the equation is 
a~nendcd by coetlicic~~ts that accoulit for the lower sliear stress exerted 011 thc side o f  the channel as 
well as for tlie steepness ofthe slope. For exa~nple. tlie equation heco~nes 

d - T", for 3H: 1V side slope 
'O - 0 . 8 7 6 ~ ( ~ ~  - yI 

and 

5,>, 
dso = fbr 2.5H: 1 V side slope 

o.s24c.(y, - y,,) 

For side slopes steeper than 2.5 to I, Equation 3 i s  used. 

The only liydra~llic paralneters that Tractive Force a~ialysis is proportional with are average depth o f  
flow and average Io~igitudi~ial bed slope (both averaged between two consecutive sections, 
do\\,tlstrea~n) for the bed and hank condition. 



Eqoatior~s 4 through ti yield the 111i11 atlsuer if it is applied on a section o f  streal11 with null 
longitudi~ial slope. That docs not ineall t l~at there i s  no shear stress taking place on such section o f  
strcaln. 111 s11cli situatio~is, tlie analysis shol~ld be rather applied using an average longitudinal slope 
fora longer distance to avoid sectiotis where the answer i s  ~iicaninglcss. It1 addition, tlie equatioos do 
not apply for longitudinal slopes steeper than 2%. 'Tie results o f  using Equations 4 tlirot~gli 6 for Sols 
Wasli are slima~arized it1 the attaclied spt.eads1ieet and are based on direct HEC-RAS model output for 
the two possible l~ydrologic scenarios nientio~~ed abovc. 

The analysis of the sprcadslicct identifies several locations wberc the fonnulas arc not applicable 
a~idtor the velocity in thc clia~iriel i s  very high (tlie area ad.jaccnt to tlie drop stmclurc. Sta. 131.50 to 
Sta. 15+38). In addition. sovcral locatioris wlicre the fortnolas yield large values o f  tlio and sliear 
 tress for wash bed and side slopes are identified and liighlighlcd (Sta. 20+76 to Sta. 23-55 and Sta. 
281.25 to Sta. 29+20). 

I. 'l'he drop 9tr~1ct11rc area, Sta. 131.50 to Sta. 15-1-38 

The velocities in this area it~creasc dtie to the change in flow regimc. from subcritical to sopercritical 
as t l ~ c  llow enters the concrete drop stl.octure. For tlic !\,orst case scenario (10-Year flo\' in 
Hassaymipa River witli 100-Year t10\~ iii Sols Wash). velocities as l~ ig l l  as 30.7 f i ls  occur inside the 
concrctc drop structure basin: as the liydlaulic j i i ~np  occt~rs inside. the velocities reduce under 9 tlls 
only to raise a g a i ~ ~  briefly 011 the flat entl o f  the downstrea~n apron. 

Dot11 hailks adjacent to the drop strtrctcile arc protected with gabion walls wit11 gcogrid rcir~forccnlcnt. 
Followir~g guideli~ics fiotn Design of Riprap Revetment. tlydraulic Engineering Circular No. I I, 
1989, fro111 a strean1 crosio~l poilit o f  view, i t  is suggested tliat a gabio~l should be tl\ickcr tlian or at 
least l8-i11cl1 for a bank slope steeper tlian 2H: I V arid a velocity larger than 16 it/s (Table 5. Page 84). 
The bank protcctio~i ilpstrcalii ;ind downstreatn o f  tlie drop slructure consists o f  3-feet tliick gabions 
witli geogrid reinforcccnent. 

2. Sta. 20+76> Sta. 234-55 and Sta. 28125 to Sta. 29+20 

The FtiWA's Design of Roadside Channels with Flexible Linings, Hydraulic Engineering Circular 
Number 15. Tliird Edition, Chapter 7: Gabion Lining Design presents a ~iietliodology for esti~nati~ig 
permissible sliear stless for gabions. The per~nissiblc shear stress fbr gabions tnay be estimated based 
011 the size o f  tlie rock t i l l  or based on gabion ~iiattress thickness. Both estitllates arc deter~nined and 
the largest value i s  taken as the per~nissible sliear strcss. .I'lic equatioos used follo\\.s: 

r,, = I?, (Y, - Y ,,  SO (Eq. 7. I )  

where: 

r,,- permissible shear stress (Ib/sq.ft.) 

I;, - Sh~elds' parameter, dimensionless 

Equation 7.1 provides a relatio~isllip for permissible sliear stress based on rock t i l l  size and is valid for 
a range o f  dSo from 0.25 to 1.5 St. This shear strcss exceeds tliat o f  loose riprap because o f  the added 
stability provided by the wire tiiesb. 

r ,  = 0.009 1(y,? - y,,, XMT - M I ; . )  (Eq. 7.2) 

where: 

MI'- gabion mattress thickness (ft.) 



11.17; - thickness constant. equal to 4.07 f i  

Eqiration 7.2 provides for per~iiissible sliear stress based on ~iiattrcss thickness, ant1 i t  i s  applicable for 
;I range o f  mattress thickness f ro~i l  0.5 to 1.5 it. 

(Jsing Equatiotis 7.1 arid 7.2 we calculated: 

- 5.1 lb/sq.ft. (Eq. 7.1, fordro=6 ill) 
- 6.6 Ib1sq.n. (Eq. 7.2, for a gabion tliick~iess of 3 R) 
- 4.73 1blaq.f. (Eq. 7.2. for a gabioti tliick~~ess o f  I ft). 

The highest of the values fiom Equation 7.1 and 7.2 is tlie permissible sheer stress, 6.6 lblsf for a 3-li 
gabion. Applying n safety coencient o f  1.25. the bank protcction 011 both north atid soutli bank liiay 
witlistend a shear stress up to 5.28 ib1sq.ft. 7'liose numbers exceed by a factor o f  2 most o f  thc shcer 
stress values calculated ttaugli Tractive Force analysis for tlic ba~iks o f  Sols Wash. 

Wit11 respect to tlie two locations where shear stress is high (Sta. 20176 to Sta. 23+55 and Sta. 28+25 
to Sta. 29+20), tlie following ~ i ~ a y  be added in addition to prel '  '10~1s colnlnents: 

- Sta. 20-1-76 to Sta. 23+55 -for stability reasons, tlie gabion walls on tlic 11ol.tli a~ id  soutli banks 
li;~vc a i n i ~ i i ~ i i i ~ ~ i i  witltli o f  4.5 i'cet for thc first 3 feet measured fi.0111 the clia~inel bottot~i. Based 011 

Equation 7.2. a per~nissiblc sheer stress o f  8.00 1blsq.l~. was calculated. Co~isidering the next 3 
Get o f  depth. tlie ininimuoi witltli o f  the batik protection is 3 feet, which yields a per~iiissible 
sliecr stress o f  6.6 lb/sq.ft. Knowi~ig iliat the tnaxitnum sliear stress on a bank occiirs near thc 
bottom, that i ts distribution is linear with depth. and applying a safety coefficietlt o f  1.25, tlie 
bank protection on the iiortli batik may withstand up to 6.4 ibl sq.l't. and 5.28 1blsq.ft. for the 0-3 
feet and 3-6 i'cct depth inctrmc~its. For the portion o f  bank protection above the gahion wall, tlic 
9-i11cl1 inattress #nay withstand up to 3.6 lb l  sq.ft. (permissible slicer stress o f  4.5 lbl sq.R.). 

- Sta. 28-t-25 to Sta. 20t20 - si111ilar argume~it and figures apply at this location. tlowevel; tlie 
cross section Sta 28-t-25, while modeled in IHEC-KAS just upstream o f  tlie debris fin slab, i s  ill 
truth perpendicular to tlie wasli celiterlioe atid i t  ties into tlie banks oti concrete structures: the 
nortli l'egner Street Bridge abut~~ient and the typc A wall on the soutli bank o f  Sols Wash. The 
gabion wall at the upstrea~ii end o f  tlie debris fins slab begins otlly at Sta 28+90. 

MANUFACTURER RECOMMENDATIONS 

According to the major Gabion ~lianufacturer Maccaferri. Inc., two tliresl~old velocities are deli ned in 
terms o f  gabioti stability: 

- critical velocity - velocity at whicli the gabio~~lmattress wil l  remain stable without any 
Inoveliictit o f  the rock fill: 

- lioiit velocity - velocity wl i ic l~ i s  still acceptable although sonic dcfor~nation o f  tlie protectio~l 
occiln due to movctncnt o f  the sto~ies withi11 gabion/i~lattress compartinents. 

The following table prcsctlts Maccafeni's reco~nniendatio~~s (see the attached exccrpt) for the sizes o f  
gabionl~nattress that are used for tlie Sols Wasli project (figures were coavc~?ed froin the ST syste~ii): 



I t  i s  noted that the Sols Wasli project specifications for ~iicdian stonc size to be used for tlie 
construction o f  gabion baskets arid ~ntlttresses are 8" Tor gabions and 6 for mattrcsscs. 

No getieral agreetilent exists with respect to allowable tractive force (slieer strcss): the ralige for 
allowable (limit) slieer stress vary in literature fio111: 

- 6.4 lb/sq.ft. to 33.64 lb/sq.fi. for 3' gabions, 

- 3.6 lb/sq.l't. to 22.0 Ib1sq.R. for 12" mattresses. and 

- 3.6 1bfsq.ft. to 18.1 1blsq.R. for 9" Iiiattrcsses 

'The largest sheer stress calculated Tor tlie was11 bed is  14.39 Ib1sq.R. at Sta. 29+20 which is twice as 
large as the second-largest value o f  7.2 1blsq.R. at Sta. 23+55, and altiiost Five titncs larger than the 
avcragc shcer stress of2.93 lb/sq.rt. calculatetl for tlie reach limited by Sta. 8182 and Sta. 44-t00. 

1,iterature tloes not agree with respect to critical velocity limits for gabions or liiattresses. However. 
scveral sources aglee tlvat velocities ill excess of 9 ftts a ~ i d  as high as I6  ftls can be handled by 3' 
gabions and 1 ' mattresses without stonc ~ i i ovcmc~~t  inside the baskets. 

Tlie use o f  gabion baskets and nii~ttresses for bank protection is a feasiblc option for the project. l'bc 
hydraulic analysis yieldetl levels o f  flow velocity a ~ i d  slicar stress wi t l~ in acceptable litnits for thc vast 
majority o f  locations alo~ig tlie project. 

As result oftl ie coni~iie~its received from FCDMC with respect to tlie Tractive Force analysis, a 
meeting was sct itp on January 25,2007 to discuss the results o f  the a~ialysis atid identify protective 
Ineasures for the bank sections where the shear stress is it1 excess o f  allowable limits. Tlie tneetit~g 
was atter~ded by: Scott Vogel (FCDMC), Catherine Regcstcr (FCDMC), Jeff Riddle (FCDMC), Gary 
Shapim (FCDMC), Lloyd Vick (EtZC)? Robert Myers (Maccafel'ri USA) and Floriti Brailea1111 
(for~iierly with EEC). Following rcco~n~nendations f i m  VCDMC, EEC and Maccaferri USA, tlie 
following iiieasures wil l  be taken to ensure that the bank protection i s  adequate and not susceptible to 
failure: 

Drop Structure, Sta. 13+50 to Sta. 15+38 - the side o f  the second level o f  3' gahion baskets 
on both banks wil l  be protected by a 3' reillforced concrete stem wall set on the cdges o f  the 
drop structure. Tlie top o f  tlie seco~id row as well as tlie side o f  tlie third row o f  gabion 
baskets wil l  be protected with a 4-in layer o f  sliotcretc overlay. The stetii wall and sliotcrete 
laycr wil l  extend fro111 Sta. 114t72 to Sta. 1 15t56 on the North Bank, and from Sta. 213+85 
to Sta. 214t66 on the South Bank. Tlie additior~al protective ttieasures are necessary to allow 
the gabions to witlistatid flow velocities ill excess o f  16.56 ftis within the upstream apron and 
the upstream half o f  the o f  tlie drop structure basin. Due to its li~nitations, Tractive Force 
at~alysis does not apply for this section. 

Type 

Gabion, 3ft (dso=7.5") 

Mattress, 12" (d5~=Sn) 

Mattress, 9" (dso=5") 

Critical 
Velocity 

(ftls) 
21.0 

16.4 

14.7 

Allowable Tractive 
Force 

(Ib1sq.R.) 

33.64 

22.60 

18.10 

Limit 
Velocity 

(Ttls) 
26.2 

21.0 

20.0 



'l'lie results o f  the Tractive Force a~ialysis were discussed for two locations that nrigitially yielded 
shcar stresses above acceptable lirriits corresponding to gabions filled witk an 8"dso rvck. The 
following measures wcre agreed t~pori: 

I. Nortl i  and South Ranks, Sta. 23+55 to Sta. 20+76 - a  9" dro restrlted fro111 Tractive Force 
calct~lations. Tlic rcsult is triggered by a clra~ige it1 the was11 profile that displays a steeper 
slope than ilpstreatn and downstreaai. 'SRc new drop structure that w i l l  be built dowastrca~ii 
w i l l  act as a grade control feature and tlte longitudinal slope lrlotig tlie Sols Wash reach 
between tlie drop structure (Sta. 15138) arid Tegner Street Bridge (Sta. 36+30) wi l l  even out 
during low firquency llows. Therefore. i t  was decided to rut1 tlie Tractive Force atialysis 
co~is ider i~ ig  all average slope bet\+een Sta. 15+38 and Sta. 36+30. The analysis yielded lliat 
the 8" d<o consitlered for tlie gabions is adequate. 

2. Soutll Ba~ik ,  Sta. 28 t90  to 29+20 - a 17" dso resulted fro111 Tractive Force calculat io~~s at l l i is 
locatio~i. 'rile result is discrepant \vitli the shear stress levels calculated i rn~i~edialely upstreaiij 
and downstream. The discrepancy is explaitled by the large skew angle between the 
cotisccutive cross sections i~pstlpatii of ' regr~er Street Bridge. 'Tliis skew arigle reduces the 
le~ ig th  of the north bank ovcrbank between tlie cross sections to a very sltori distance 
cotnpared to l l iz tlistatice measured along the centcrlitie. therefore artificially enhancing the 
longitoditiiil slope by a large factor, l'lierefore, i t  was decided to discard the Tractive Force 
analysis result for this section as in'clevatlt. 
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When considering rock filled Gabions and Reno Mattresses, "Critical velocity" is the velocity at 
wh~ch the revetment will remain stable without movement of the mck fill, while "Lim~t 
velocity" is that which is still acceptable although there is some deformation of the protect~ons 
due to movement ofthe stones within the compartlnents. (Table 4.1) 

Table 4.1. Indicative Castoro Reno Mattress and Gabion thicknesses in relation to water 
velocities. 

Gabions 

Designing river training works using an environmentally fiendly approach will often 
require you to take account of the vegetation establishment over time. This will most likely 
have an effect on the flow conveyance and on the material's allowable shear resistance. It is 
recommended in this case to verify the channel section under two scenarios: 

End of installorion, where the river section will provide the maximum flow conveyance 
(due to the low roughness), and the protective system the lowest allowable shear 
resistance. This condition will normally be critical to the protection used and is 
dependent on the inert materials only. 
Vegetation compferely grown, where the resistance to erosion will be higher due to the 
consolidating effffit of the roots. Vegetation will most likely reduce the river 
conveyance section due to the increased roughness and reduced cross sectional flow 
area. Design flow capacity with the vegetation completely grown (minimum 3 years 
after end of installation) needs to be verified. 

0.50 and 1.0 

Table 4.2 gives the fundamental parameters ( 1 ,  TI, n )  taken into account in the bank 
protection calculation where: 
7~ critical shear stress 
71 limit shear swess 
n Manning's n roughness coeffjcient 

100- 150 

100 - 200 

120 - 250 

0.125 

0.150 

0.190 

5.0 

5.8 

6.4 

6.4 

7.6 

8.0 



Copylight Maocafeni 

SYSTEM ADOPTED 

Rip-rap 
Gabions 1 .Om thick 
Gabions 0.5111 thick 
Castoro Reno Mattress 

- 
VEGETATION 

COMPLETELY GROWN 

0.17in thick 

0.30m thick 
MacMat-R (TRM) 1 0.0303 15-18(aJ 1 0.07-0.4" 1 35 i 

= Punction nf the flnnd duration 

END OE INSTALLATION 

Roughness n 
(s/m1'3 

0.03-0.07'~' 
0.0301 
0.0301 
0.0277 

I 

0.23m thick 1 

,-, - -- - .. - -. - - - - .. . . - - . . . . . . 
(b) =The coeflicient shall be cotnguted on the Wis of chc real typology of the work, taking into 

Roughness n 
(sim") 

Allowable 
shear stress tc 

Castoro Reno Mattress ] 0.0277 26.9 1 0.07-0.4'" 1 45 
1 I 

. . 
account shape and diaasionsbf tho stones 

(c) = Tl~e aotual resisml shear suess depends on the stone dimensions and may be computed 
(d) = Depends on the vegetation growch 

Allowable 
tractive force 

TI (Kg/ma) 
F) 

50 
47 

22.4 

Castoro Reno Mattress I 0.0277 33.6 I 0.07-0.4'd) I 45 1 

Table 4.2. Allowable tractive force and roughness values 

0 Vegetation can improve many of the factors and conditions causing earth slope and 
riverbank instability. But we cannot ask the plant, or even their roots, to provide us 
something they will never be able to give us in the causes - effects - solution chronological 
scale. 

0.07-0.4") 
0.07-0.4"' 
0.07-0.4'6J 
0.07-0.4"'J 

If the problem is a stability issue, we cannot take the soil shear strength increase offered 
from the vegetation roots into account, because at the moment of the intervention, they do 
not exist, or demonstrate to be sufficient: the solution is the use of a retaining structure 
(mass gravity or reinforced soil structure) that can solve the problem immediately. 

(Kdma) 
35 
50 
50 
40 

If the problem is erosion control, we can use the widest range of solutions, from simple 
seeding through the widest range of geosynthetics up to the heaviest stone revetment. 
Today the global i n f r ~ c t u r a l  solution must create (or re-create) new habitats suitable for 
the life of animals and plant comunities, whose aim is the improvement of the global 
local environmental quality. 

Combining these two concepts gives way to the soil bioengineering concept, where the 
most appropriate inert material to provide an immediate solution, can be combined witb 
plants to ultimately create a complex, unique building block which is  living as it is 
functioning in its restoration of a natural ecosystem. 







Appendix F. 1 

See attached report entitled "Final Structural Calculations. Wickenburg Downtown 
Flooding Hazard Mitigation Project" by Gannett Fleming (September 2005). 
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I. PROJECT DESCRIPTION 

The Arizona Department of Transportation is currently developing plans for the US-93 
Bypass that will divert traffic around the Town of Wickenburg. The Bypass includes new 
bridge crossings of the Hassayampa River and of Sols Wash, a new traffic circle at the 
entrance to the Town, and a raised roadway section (levee) separating the town from the 
river. As ADOT's plans developed, the Town of Wickenburg and the Flood Control District 
of Maricopa County recognized that there was an opportunity to reduce flood hazard 
conditions along Sols Wash as an extension to the ADOT project. 

The Wickenburg Downtown Flooding Hazard Mitigation Project is located along Sols Wash 
and includes approximately 3500 feet of channelization and bank protection. The project ties 
into the US-93 Bypass Bridge over Sols Wash, just upstream of the confluence with 
Hassayampa River. A concrete drop structure is located approximately 250 feet upstream of 
the US-93 Bypass Bridge. The drop structure is set in an area where River Street crosses 
Sols Wash through an existing deep crossing. Major water (12" CIP) and sewer lines (21" 
DIP) cross Sols Wash from northwest to southeast at this location; the utility lines are in 
conflict with the drop structure and need to be relocated on new alignments. In addition, one 
existing 4" ACP waterline that loops around the southeast corner of Coffinger Park needs to 
be relocated due to its proximity to the future bank protection. 

The purpose of this report is to provide documentation for the utility relocation to be 
performed in conjunction with the Downtown Wickenburg Flood Hazard Mitigation Project. 
The report will document the basis of design for water and sewer line relocation. 

2. RELOCATION OF EXISTING WATER LINES 

The project replaces approximately 400 linear feet of existing 12' CIPIACP and 
approximately 262 linear feet of existing 4" ACP. The replacement waterlines are DIP 
(Pressure Class 350. Thickness Class 52), match the size of the existing waterlines, are 
restrained at all joints and polyethylene-wrapped for corrosion protection. The new 12" DIP 
is 403 feet long, while the new 4" DIP is 163 feet long. There are no residential or fire line 
connections within the limits of construction for either existing or relocated waterlines, only 
one cross-connection between the 1 2  and 4" lines. 

The location in plan of the existing waterlines was identified based on Town of Wickenburg 
utility maps as well as location of valves and fire hydrants identified by survey. Utility maps 
proided'an average depth of cover but no AS-built information is- available to ident/fy 
changes in depth of cover or location of vertical bends. Several test holes identify the 
vertical location at key points: wash bed and Cofinger Park road. 

The existing 12' waterline runs from north to south within the Coffinger Park limits at an 
average depth of 6 feet. As it approaches the north bank of Sols Wash, the 1 2  waterline 
turns to southeast and crosses Sols Wash, only to revert to southwest as it reaches the 
south bank. North of Sols Wash, the existing 4" waterline (average depth of 3.5 feet) runs 



Water and Sewer Design Repolt December 18,2006 
Wickenburg Downtown Flooding Hazard Mitigation Project 

a Flood Control District of Maricopa County Project No. FCD 2005C006 

parallel to the 12" waterline but within the street on the east side of Coffinger Park. As it 
approaches the north bank of the wash, it turns westerly and continues along the road on 
the south side of Coffinger Park. 

The relocated waterlines follow alignments that are not in conflict with major project features 
(drop structure, floodwalls). The new 12" DIP ties into the existing 12" ACP at Coffinger 
Park, runs southeast under the future north bank levee, than turns slightly southwest to 
cross Sols Wash under the new drop structure. As it reaches the south bank of Sols Wash, 
the new 12" DIP turns south and ties into the existing 12* ACP. The new 4" DIP follows an 
alignment that runs across the south corner of Coffinger Park; it ties into the existing 4" ACP 
and runs in a northeast to southwest general direction to connect back to the existing 4" 
ACP. 

The relocated waterlines are restrained at all joints. All new 12" valves are gate valves that 
are blocked per MAG Standard Detail 301. The profiles are designed to provide adequate 
separationlclearance with existing and future "dry" and "wet" utilities. Water and sanitary 
sewer separation is per MAG Standard Detail 404-2. The new waterlines have been 
designed to allow their construction while the existing systems are in operation. Minor 
disruption in the service will occur only during the time the new systems are connected to 
the existing systems. All construction will comply with the special provisions and MAG 
Specifications. 

No hydraulic information was available with respect to flowrate or operating pressure. 
However, the existing pipes are replaced by pipes of same size, with same or higher 
thickness class, with equivalent length (400' existing 12" ACPIDIP vs. 403' new 12" DIP) or 
less (262' existing 4" ACP vs. 161' new 4" DIP). Therefore, the hydraulic losses of new pipes 
are the same or less than the ones of the existing pipes. 

3. RELOCATION OF EXISTING SEWER LINES 

The project replaces or relocates sewer lines at three locations throughout the project: 

1. 21" public sewer trunk line relocation at the southeast corner of Coffinger Park 
crossing Sols Wash; 

2. 18" public sewer trunk line replacement on the south bank of Sols Wash at Goldmine 
Village; 

3. 6" private sewer line relocation north of Cavaness Avenue, crossing Hospital Wash. 

3.1. Relocation of 21" public sewer trunk line at Coffinger Park 

The project replaces approximately 230 linear feet of existing 21" sewer trunk line (222' DIP 
and approximately 8' VCP) at the southeast corner of Coffinger Park. The replacement 
sewer line is 21" DIP restrained at all joints, polyethylene-wrapped for corrosion protection 
and approximately 305 feet long. There are no residential or commercial connections within 
the limits of construction. 

I The sewer line was located based on Town of Wickenburg utility maps and existing 
manholes identified in the field; rim and invert elevations were su~eyed  at the manholes. 
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Two test holes set in the wash bed provided information about vertical location and the 
nature of pipe protection (concrete encasement). The flow direction across Sols Wash is 
from northwest to southeast. 

The existing 21" VCP sanitary sewer trunk line runs southeasterly south of Coffinger Park, 
parallel to the north bank. The sewer line approaches the southeast corner of the park 
where it connects to a manhole. From this manhole, a 21" DIP turns to southeast to cross 
Sols Wash, parallel to and approximately 15' downstream of the existing 12" CIP waterline. 
As it reaches the south bank of Sols Wash, the 21" DIP connects to a second manhole, then 
it changes direction (southeasterly, parallel to the bank) as a 21" VCP. 

The new 21" DIP (nominal diameter is 20", actual interior diameter is 20.94" for Thickness 
Class 50) replacement pipe connects to the existing 21" VCP through a new manhole built 
on the existing pipe on the north bank. From this first manhole, the new 21" DIP crosses 
Sols Wash upstream of the drop structure in a southwesterly direction to a second new 
manhole; than it turns easterly, parallel to the south bank until it intercepts the existing 21" 
DIP upstream of the existing manhole. A third new manhole will be built at this location. The 
section of pipe that crosses the wash will be concrete encased per MAG Standard Detail 
402. The new sewer line has been designed to allow its construction while the existing 
system is in operation. All construction will comply with the special provisions and MAG 
Specifications. 

No information is available regarding the average or peak flowrates in the existing sewer 
line. Hence, the hydraulic analysis is based on the geometric design of pipes. The following 
conditions are considered: maximum capacity, full-pipe capacity, half-full capacity, and 
quarter-full capacity. Table 1 summarizes the calculations. 

Table 1 Pipe Capacity Calculations for Existing and New 21" Sewer Lines 

Invert Invert Manning's 
Pipe Size MHI MH2 Length Slope n d d/D Q V Fr QdlQe 

(in) (R) (fl) ( fl) ('m) (in) (cu.Ws) (ftls) 
Exst. 20.94 2039.54 2037.86 234.42 0.00717 0.013 19.60 0.936 14.32 6.15 0.66 

20.94 1.000 13.31 5.57 
10.47 0.500 6.66 5.57 1.19 
5.24 0.250 1.82 3.90 1.24 

New 20.94 2040.10 2039.28 124 0.00661 0.013 19.65 0.936 13.75 5.90 0.62 0.96 
20.94 1.000 12.78 5.35 0.96 
10.47 0.500 6.39 5.35 1.14 0.96 
5.24 0.250 1.75 3.75 1.19 0.96 

New 20.94 2039.19 2037.99 181 0.00663 0.013 19.65 0.938 13.77 5.91 0.63 0.96 
20.94 1.000 12.80 5.35 0.96 
10.47 0.500 6.40 5.35 1.14 0.96 
5.24 0.250 1.76 3.75 1.19 0.97 

! 
1 Last column in Table 1 compares the new sewer capacity (Qd) with the existing sewer 
I capacity (Qe). The lengthening of the line decreased the pipe slope but the reduction in flow 
i capacity is only 3-4%. The reduction in capacity will affect subcritical flows (Frel) because 
I the flow control is located downstream of the section that is replaced. That may lead for a 

limited time to local pressurization of sewer lines at the downstream end of the segment and 
a temporary rise of the sewage level in the corresponding manholes. 
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3.2. Replacement of 18" public sewer trunk line at Goldmine Village 

An 18" VCPIDIP sewer trunk line approaches and crosses Sols Wash west of Tegner Street 
on a southwest to northeast general direction. The sewer line crosses the Goldmine Village 
property trough a 20-foot utility easement to an existing 60" diameter sewer manhole 
currently located in the wash; the sewer line upstream of the manhole is VCP while the 
sewer line downstream is DIP. The manhole is reinforced in concrete and it has been 
equipped with a bolted-down lid. The rim elevation sits about 3.75 feet above the wash 
bottom. 

The project replaces 60 linear feet of existing 18" VCP sewer trunk line on the south bank of 
Sols Wash at Goldmine Village, south of the existing manhole. The replacement is required 
due to the construction of an 18-foot tall floodwall on the south bank of Hospital Wash. The 
sewer pipe has to penetrate the floodwall and the existing 18" VCP is not adequate for such 
a task. The replacement sewer line is 18" DIP restrained at all joints, polyethylene-wrapped 
for corrosion protection and 60 feet long. The project will also lower the top of the existing 
manhole to match the existing wash elevation. There are no residential or commercial 
connections within the limits of construction. 

The 18" sewer line will be protected across Sols Wash with a 12" gabion mattress that has 
the top set 2 feet under the wash bottom and surrounds the sewer pipe with 2H-to-1V side 
slopes. The toe of the mattress reaches the scour depth, which is 9 feet for this section of 
Sols Wash. In addition, the sewer line is located under 4-48" storm drain pipes (the 
Cassandro Wash outfall, 2-48" RCP, and the local drainage outfall, 2-48" CMP) at the new 
south bank. An additional IT gabion mattress is located under the outfall to provide for 
scour protection. 

Bypass pumping and temporary piping will be required during the construction. The location 
of the sewer line with respect to the 4-48" drainage pipes does not allow for the construction 
of an additional sewer manhole and the re-routing of the new sewer line is not possible while 
the existing line is operational. 

3.3. 6" private sewer line north of Cavaness Ave., crossing Hospital Wash 

A 6" VCPlDlP sewer line services 20 to 30 structures in the trailer park located at the west 
end of Cavaness Avenue. The line runs from a manhole inside the trailer park under the 
street on a northwest to southeast general direction, then it turns east and crosses Hospital 
Wash under the existing 42x2' concrete box culvert at Cavaness Ave to a manhole on the 
east bank of Hospital Wash. From there, the pipe continues on a northwest to southeast 
general direction and ties into a public sewer manhole. The length of the sewer line as 
described is approximately 449 feet and it consists of approximately 77 linear feet of 6" DIP 
(the segment crossing Hospital wash) while the remaining length is 6" VCP. 

Several existing manhole were identified in the field but the manhole on the west side of the 
wash crossing, while suggested by the utility locators and trailer park owner, was not found. 

The existing 6" sewer is relatively shallow and is in conflict with a new 2-10'x4' concrete box 
culvert that is installed at the Hospital Wash - Cavaness Ave. crossing. The project 
relocates the 6" sewer line to an alignment 10 feet upstream of the new box culvert. The 
invert elevation at the existing manhole on the east bank of Hospital Wash is high compared 
to the wash bottom and a connection there would leave the pipe fully exposed on the wash 



Water and Sewer Design Repott December 18,2008 
Wickenburg Downtown Flooding Hazard Mltigalion Project a Flood Control District of Maricopa County Project No FCD 2005C006 

bottom. Hence, the sewer line has to be relocated entirely from the west bank of Hospital 
Wash to the public sewer manhole. The new line is approximately 367 linear feet and it 
consists of 118.2 linear feet of 6" DIP and 248.5 linear feet of 6" PVC (SDR 35) pipe. Four 
new 48"-diameter sewer manholes will be constructed, three of them in the vicinity of 
Hospital Wash: first, on the existing line; second, 18 feet north on the west bank; third, 100 
feet east on the east bank; fourth, 49 feet west of the public sewer manhole. 

As a result of the relocation, the sewer line slope is being increased from 0.4217% to 
0.6500% from the first manhole to the second manhole and reduced from 0.6312% to 
0.5000% from the second manhole to the public sewer manhole. Overall, the capacity of the 
line will not be negatively impacted by the relocation of the sewer. 

No information is available regarding the average or peak flowrates in the existing sewer 
line. Hence, the hydraulic analysis is based on the geometric design of pipes. The following 
conditions are considered: maximum capacity, full-pipe capacity, half-full capacity, and 
quarter-full capacity. Table 2 summarizes the calculations. 

Table 2 Pipe Capacity Calculations for Existing and New 6" Sewer Lines 

Manning's 
Pipe Size Slope n d d1D Q V Fr QdlQe 

(in) ('lft) (in) (gpm) (Ws) 
Exst. 6 0.004217 0.014 5.61 0.936 163 1.91 0.38 

6.00 1.000 152 2.11 
3.00 0.500 76 1.72 0.69 
1.50 0.250 21 1.21 0.71 

Exst. 6 0.006312 0.014 5.61 0.936 200 2.33 0.47 
6.00 1.000 186 2.11 
3.00 0.500 93 2.11 0.84 
1.50 0.250 25 1.48 0.87 

New 6 0.00659 0.013 5.61 0.936 220 2.57 0.51 1.35 
6.00 1.000 204 2.32 1.34 
3.00 0.500 102 2.32 0.92 1.34 
1.50 0.250 28 1.63 0.96 1.33 

New 6 0.00500 0.013 5.61 0.936 192 2.24 0.45 0.96 
6.00 1.000 178 2.02 0.96 
3.00 0.500 89 2.02 0.80 0.96 
1.50 0.250 24 1.42 0.84 0.96 

Also, the analysis considers average daily loads as suggested by Maricopa County 
Environmental Services. Assuming that 30 structures are being serviced and considering a 
load of 250 gpdlstructure, the average daily flow is 7,500 gpd or 5.21 gpm. Considering a 
factor of 5 being applied to the average daily flow, the hourly peak flow becomes 26.05 gpm. 

Bypass pumping and temporary piping will be required during the construction. The location 
of the relocated line with respect to the existing sewer line does not allow for complete 
construction of the new sewer line while the existing is operational. 
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From: Florin Braileanu 

Sent: Wednesday, January 04,2006 4:40 PM 

To: 'John Gleason' 

Cc: Mark Gavan; Lloyd Vick 

Subject: RE: Sols Wash Info 

John, 

Here is what Lloyd pulled out of the hydraulic model: 

Flow Rate (Q) = 15,045 cfs 

Velocities: 
UIS of Bridge = 7.8 fffs 
DIS of Bridge = 10.1 fffs 
Through Bridge = 10.9 ftis 

Water Surface Elevations: 

UiS end of Bridge (inside) = 2063.53 ft 
DIS end of Bridge (inside) = 2062.29 ft 

UIS of Bridge (wash) = 2066.21 ft 
DIS of Bridge (wash) = 2062.29 ft 

Velocity term (EG minus WSEL) DIS of Bridge = 1.67 It 

Energy Slope DIS of Bridge = 0.002438 fffft 

Please let us know whether there is anything else we can provide or not. 

Respectfully, 

Florin Braileanu 

From: John Gleason [mailto:jgleason@phoenixapm.corn] 
Sent: Wednesday, January 04,2006 4:14 PM 
To: Florin Braileanu 
Subject: RE: Sols Wash Info 

Florin - Sorry, I'll also need the velocity (V). Thanks. JG 

-----Original Message----- 
From: Florin Braileanu [mailto:FBtaileanu@eecphx.com] 
Sent: Tuesday, December 20,2005 3:59 PM 
To: John Gleason; Lloyd Vick 
Cc: Mark Gavan 
Subject: RE: Sols Wash Info 

John: 

a Please find attached the digital files for the project layout and the floodwall and levee cross sections; 
the files were developed in AutoCAD. In addition, a PDF file depicts rounded nose pier extensions at 
the Cactus Road - 25Ih Avenue Bridge. 
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Please lei us know what specific information you need with respect to the hydraulic loading on the 
bridge (max depth, average veiocity, flow rate, etc). 

Thank you, 

Florin Braileanu 

From: John Gleason [mailto:jgleason@phoenixapm.coml 
Sent: Tuesday, December 20,2005 2:31 PM 
To: Lloyd Vick; Florin Braileanu 
Cc: Mark Gavan 
Subject: Sols Wash Info 

Lloyd, Florin - 

We'd like to start as early as possible in our analysis of Tegner Street Bridge and in our quick 
and dirty floodwall type selection tasks for Sols Wash. 

For Tegncr Street tnat nvo ves an ~ndcrstana~ny of tne hyarat.1.c oadlng on the br~uge, at 
least orel m nar~lv. for the llooor%alls, I'm wonderlnr~ 11 t's posslole lor you to send vuLr 
preliiinary sectibns in cad format. I'm assuming that since this is a MCFCD job that we are 
obliged to use Microstation. 

Also, Scott Vogel talked about using a rounded nose pier extension he'd said they'd used 
somewhere recently. Were you provided with that information? And could you pass it on? 

Let me know what you can provide at this time. Thanks 

John A. Gleason, P.E. 
Gannett Fleming, Inc. 
120 Nonh 44th Strccl 
Suite 200 
Phoenix, AZ 85034 

(F) 602.683.2727 
(C) 602.206.9430 

e-mail: igieason@~hoenixapm.com or 
jgleason @afnet.com 
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a Florin Braileanu 

From: Florin Braileanu 

Sent: Tuesday, January 10,2006 4:23 PM 

To: Scott Vogel 

Cc: Mark Gavan; Lloyd Vick 

Subject: Sols Wash, Final Design - Project Schedule 

Attachments: FCD2005C006-305020.01 .mpp 

Tracking: Recipient Read 

Scott Vogd 

Mark Gavan 

Uoyd Vick Read: 1/10/2006 4:25 PM 

Scott, 

Please find attached the Schedule for the subject project; it includes only the major tasks. 

Florin Braileanu 
Project Engineer 
EEC 
3003 North Central Avenue, Suite 600 

a Phoenix, Arizona 85012-2905 
Tel: (602) 248-7702, ex. 325 

FAX: (602) 228-7851 
web site: www.eec-info.com 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC 
TIME: 1:30 PM 
DATE: December 8,2005 

ATTENDEES: Scott Vogel - FCDMC 
Catherine Regester - FCDMC 
Richard McGuire - FCDMC 
Robert Stevens - FCDMC 
Gary Maiers - FCDMC 
Richard Waskowsky - FCDMC 
Shane Dille -TOW 
Lon McDennott -TOW 
Mark Gavan - EEC 
Lloyd Vick - EEC 
Florin Braileanu - EEC 
John Gleason - GF 
Frank Namatka - GF 

DISCUSSION: Kick-off Meeting 

1. Introductions 

2. Project Management (Schedule, Monthly Meetings, Progress Reports) 

Mark Gavin asked if FCDMC has set milestone dates for the project. Scott Vogel 
answered that the Notice to Proceed date is considered to be on December 2"* 2005, 
which puts the 40% Design Submittal in the second half of March, 2006 and the project 
completion date on October 2006. Lon McDennott expressed the hope that the 
project can be finalized earlier than October 14", 2006. Mark Gavan expressed that the 
March, 2006 date for the 40% Design Submittal is aggressive. Scott Vogel said that EEC 
has advantage of doing the pre-design phase, is familiar with the issues and it can follow 
such schedule. 
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Lon McDermott mentioned that the North bank of Sols Wash, UIS of Tegner Bridge was 
widened by 20 - 30 feet. The work was done in the last 2 - 3 weeks. Scott Vogel said he 
will ask the District surveyor to shoot points along the new bank and update the survey to 
reflect the changes. He asked if the Town of Wickenburg has plans for the new 
construction. Lon McDermott answered that the Town of Wickenburg was provided with 
the plans. Scott Vogel also asked about the depth of the toe-down and whether the work 
has been inspected or not. Lon McDermott answered that he does not know the toe-down 
depth but the work was inspected. 

8 Scott Vogel asked Mark to provide a project schedule (preferably in Microsoft Project) 
with major tasks. Mark Gavan acknowledged the request and said that the schedule will 
be provided. 

8 Mark Gavan asked Scott Vogel when he would prefer to have the Monthly Meetings 
scheduled. Scott Vogel proposed the 2nd Thursday of the month. He also proposed that 
EEC have a full list sent to participants with reminders and agendas two weeks in 
advance. Mark Gavan asked if there is anybody else that need to participate besides 
people already attending. Scott Vogel said that he would send a notice on e-mail with all 
District contacts. Lon McDermott mentioned that three Monthly Meetings are planned to 
take place in Wickenburg. Shane Dille added that the Wickenburg meetings should not be 
scheduled at this point. 

Mark Gavan asked Scott Vogel for guidance on the Monthly Progress Reports and Scott 
Vogel replied that he would like the Progress Report to come with the invoice. 

3. Project Description - Floodwalls, levees, local drainage, bridge 

Mark Gavan provided a brief overview of the project, using the board provided by the 
District. 

Shane Dille and Lon McDermott expressed their concern about the Sols Wash levee 
encroaching upon the existing Community Center parking for 30 - 32 feet beyond the 
edge of pavement. Lon McDermott said that the Town would prefer to use about 200 feet 
of floodwall similar to the one upstream at Bashas's instead of a levee. Scott Vogel 
pointed out that any additions would make the project more expensive and that there are 
financial limitations for both the District and the Town. Lon McDermott said that the 
encroachment takes away about thirty RV spaces. Scott Vogel asked if the District's 
solution is different then the one ADOT adopted. Lon McDermott pointed out that ADOT 
used a 50-Year design levee. Shane Dille added that the Town asked ADOT to change 
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their design to reduce the encroachment upon the parking lot at the time that this segment 
was still part of the US93 Bypass project. Scott Vogel asked how far is the Town willing 
to go in the way of compensating for the financial cost. Shane Dille replied that the Town 
understands the issue and is interested in compensating somehow, some other place. Lon 
McDermott said that he has not seen any cost estimate for floodwalls versus levees. Mark 
Gavan and Lloyd Vick answered that a cost estimate was done and showed a significant 
difference between the two options, the floodwall being more expensive. Lloyd Vick said 
that the floodwall would not change the hydraulic cross-section that much. He also 
pointed out that using only one solution (floodwall) throughout would eliminate 
transitions. Mark Gavan added that the issue has to be settled right away to be 
implemented in the 40% design and a decision has to be made at the next Monthly 
Meeting. Scott Vogel asked what amount the Town would put towards offsetting the cost 
difference. Shane Dille answered that the Town will know as soon as the overall cost has 
been sent to them. He also asked for the length of wing walls and Mark Gavan said that 
the wing walls will be tied to the bridge. Lon McDermott and Shane Dille said that the 
Town has not seen the details. Mark answered that such details have not been created yet. 

Mark Gavan continued the briefing, talking about the proposed retention basin. The basin 
will contain most but not all of the local runoff volume. Hence, the floodplain will extend 
over the park. Shane Dille asked about the depth of the basin. Lloyd Vick answered that 
the basin is 4 to 4.5 feet deep. Shane Dille asked if the flooding can be avoided. Mark 
Gavan answered that it can be avoided by installing pipes larger than 48-inch to drain 
into Sols Wash. Catherine Regester asked about the magnitude of water depth. She also 
asked whether finished floor elevations were surveyed for the nearby homes. Lloyd Vick 
answered that the water depth at least one foot below the surveyed finished floor 
elevations, and the homes are not in danger of being flooded. Scott Vogel added that 
several pipes drain the area behind the US93 bypass. Mark Gavan pointed out that the 
ADOT plans (Jacobs) show a 48-inch pipe and EEC suggests 2-48-inch pipes. Lloyd 
Vick mentioned that the analysis was done considering the 100-Year storm in the local 
watershed and the 10-Year flood in Sols Wash. General discussion followed about design 
flows: 100yr, PMP, etc. Lon McDermott asked about the maintenance of flap gates. Mark 
Gavan responded that the maintenance is to remove debris from the flap gates. Scott 
Vogel added that maintenance should not be a problem in downtown Wickenburg. 

Scott Vogel inquired about the adequacy of the drainage channel following the toe of the 
US93 Bypass embankment. Lloyd Vick responded that the channel was designed for the 
50-Year flow. Mark Gavan added that EEC would check the capacity. Lon McDermott 
recalled that ADOT accounted for some local drainage. Catherine Regester confirmed 
that ADOT has a hydrologic model for the 50-Year storm. Mark Gavan said that EEC 
will check if ADOT needs a larger channel. 
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Mark Gavan talked about the section upstream of the levee at the ball field. A 12-foot 
wall would be designed on the park side. Scott Vogel asked Shane Dille whether a 12- 
foot wall would be a problem or not with the Town Council. Lon McDermott said that 
this would be a good discussion topic for a Progress Meeting in Wickenburg. Mark 
Gavan continued his presentation, pointing out that the wall would be about 9 feet high 
on the park side and about 13 feet high on the wash side. He continued presenting the 
design on the south bank of Sols Wash, from Basha's to Tegner Street. The approach 
here would be to replace existing bank protection. John Gleason said he would look at the 
existing bank protection and recommend a course of action. He asked Lon McDermott 
for support in setting up a visit to see the existing wall and bank protection. Mark Gavan 
pointed out that with respect to local drainage issues, the approach would be to pass the 
runoff through the levees using 12-inch to 24-inch pipes. 

Mark Gavan continued the presentation talking about the section along Goldmine 
Village. This section would use a low floodwall, but EEC would look into whether a 
levee is more suitable or not. He said that EEC would try to reduce the encroachment 
upon the well site, and take a second look at the design, even hough the existing solution 
is the most efficient hydraulically. Shane Dille emphasized that there are major benefits 
associated with the reduction in encroachment and preservation of the well site. Scott 
Vogel suggested the use of a vertical face to reduce impact on the well site 

John Gleason presented the concept for modifying the Tegner Street Bridge. Scott Vogel 
asked about methodology to calculate the bridge stability. He also inquired whether the 
accumulation of debris would be considered or not. John Gleason responded that the 
procedure would use HEC-9 and follow the FHWA recommendations with respect to 
design loads. Scott Vogel and John Gleason discussed the shape of the pier extensions 
(45 degree versus parabolic). John Gleason pointed out that the orientation is more 
important in deflecting the debris than the shape. 

Mark Gavan continued the presentation with the flood control concept for the north bank 
of Sols Wash, across from Goldmine Village. He described the confluence of Hospital 
Wash and the existing box culvert just north of the confluence. Mark Gavan pointed out 
that a decision has to be made with respect to the protection of the bank adjacent to the 
trailer park upstream of Hospital Wash confluence. Currently, nothing has been decided 
beyond protecting the bank with dumped rip-rap. Lon McDermott pointed out the need of 
preserving the access to the trailer park and to the island. A general discussion on the 
topic followed with Catherine Regester, Lon McDermott, Scott Vogel and Mark Gavan 
participating. Scott Vogel said that, at this point will assume that no bank protection will 
be installed along the trailer park, other than dumped rip-rap. 
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Mark Gavan continued the presentation with the River Street drop structure. The water 
drop would be about 4 to 4.5 feet. Scott Vogel pointed out that the District built sloped 
drop structures at Salt River & New River. He would provide plans of the New River 
structures to EEC. 

Scott Vogel outlined the topics that were discussed: 

i. Parking preservation at the Community Center 

ii. Reduce encroachment on the well site, protect in place if possible 

iii. No protection for the Trailer Park beyond dumped riprap 

iv. Floodwalls and levees to be designed at the height determined in the pre-design 

Scott Vogel, John Gleason, Mark Gavan and Lon McDermott had a general discussion 
about form liners for floodwalls. Richard McGuire had compiled a documentation 
package regarding form liners and patterns and handed it to Lon McDennott. John 
Gleason pointed out that the cost increase for providing the floodwalls with extra 
concrete cover for the form liners is about 5%. Scott Vogel said that he and Richard 
McGuire would look into options for floodwall rnstification. 

4. Design Information (Mapping, Geotechnical, Right-of-way survey, Potholes) 

Scott Vogel mentioned that a hard copy of the mapping is already available, while the 
digital files would be received next week. Mark Gavan said that EEC would want to 
begin building the base map immediately. 

Scott Vogel said that the Geotechnical Repolt is due on December 21, 2005. John 
Gleason added that Gannett Fleming would like to coordinate with the Geotechnical 
Consultant and schedule a field visit while the field investigation is under way. Lon 
McDermott said that the borings are scheduled for this week and the test pits for the next 
week. Lon McDermott suggested John Gleason to contact Eddie Corria with Kleinfelder 
to coordinate the field visit. John Gleason mentioned that the bridge design for the SR93 
Bypass is being done by ADOT (EEC will provide him with a copy). Scott Vogel pointed 
out that, with respect to timing, ADOT will build the bridges first. He wondered whether 

W:U05020 K D  On-Call Final DesignU05020.01 Sols Wash DesignWeeting Minutes\O5-12-08 305020.01 Mtg.Min-FCDMC.dae 

Page 5 of 7 



there would be a need for temporary flood protection before the completion of the bypass 
project or not. 

Scott Vogel said that the parcel lines would be provided by the District's GIS. He added 
that EEC might have the information already. The parcels will have to be included in the 
40% Submittal; the line work is not very accurate but is good enough for referencing the 
quantities. Scott Vogel mentioned that about 22 parcels are impacted, without including 
Town's property. Mark Gavan pointed out that some owners have more than one parcel. 
Lon McDermott added that ADOT had acquired some R/W at the community Center 
already. 

Scott Vogel directed EEC to do the Utility searches. Public utilities should be acquired 
immediately and EEC should have a Pothole Request Form ready for the January 
meeting. Mark Gavan agreed with a fast track schedule for the potholes. 

Scott Vogel asked whether EEC has all the mapping necessary for local drainage. Mark 
Gavan responded that 2-foot contour mapping is available and is adequate for most of the 
local drainage work. EEC can supplement the mapping by taking local survey shots if 
necessary. 

Mark Gavan required direction with respect to the items that should be included in the 
40% submittal. Scott Vogel responded that the 40% submittal should include plans, 
hydrologic and hydraulic models and a draft Design Report. 

Scott Vogel and Catherine Regester inquired if the Town could provide plans for the 
development planned for Goldmine Village. Lon McDermott responded that the plans 
could be provided. Catherine Regester asked whether the Town requires on-site retention, 
or not. Lon McDermott responded that on-site retention is a Town requirement and the 
Development plans for Goldmine Village should follow suite. 

Catherine Regester inquired EEC whether the comments she made on the Pre-design 
Hydrology were being addressed or not. Lloyd Vick responded that the comments are 
being addressed and she should receive a response very soon. 

ACTION ITEMS: 

EEC to provide a project schedule in Microsoft Project format 
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EEC to provide Progress Report together with Monthly Invoice 

EEC to provide floodwall versus levee cost comparison 

EEC to check ADOT channel along US93 Bypass embankment for capacity 

EEC to provide ADOT design plans for the US93 Bypass bridges to Gannett Fleming 

EEC to update and reissue drainage report 

FCDMC to provide plans of the New River sloped drop structure 

EEC to collect Utility data and provide a Pothole Request Form for the January 12,2006 
monthly meeting 

a DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project -Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC 
TIME: 10:30 AM 
DATE: January 12,2006 

ATTENDEES: Scott Vogel - FCDMC 
Nicole Kelley - FCDMC 
Catherine Regester - FCDMC 
Jeff Riddle - FCDMC 
Richard Waskowsky - FCDMC 
Berwyn Wilbrink -Jacobs 
Dennis Crandall - ADOT 
Larry Doescher - ADOT 
Kelly Peterich - ADOT 
Lon McDermott -TOW 
Mark Gavan - EEC 
Lloyd Vick - EEC 
Florin Braileanu - EEC 
John Gleason - GF 
Frank Namatka - GF 

DISCUSSION: Kick-off Meeting 

1. Introductions 

2. Drainage Coordination w1Interim Bypass Project - Basis of Design, Extra Culverts, Retention 
Basin, Coordination of Matchline between projects 

Mark Gavan presented the issues that were to be discussed and coordinated with the 
US93 Bypass project: 

i. more conveyance is required underneath the embankment, upstream of Sols 
Wash; 

ii. the drainage channel has to be upsized in a few places to accommodate the 100- 
Year runoff; 
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iii. coordination with Jacobs to ensure that the plans match up where the channel 
discharges into the Sols Wash; 

iv. coordination with respect to the bank improvements on Sols Wash and the tie-in 
to the US 93 bypass bridge. 

Berwyn Wilbrink described the drainage for the US 93 bypass in detail. He said that 
Jacobs looked at the preliminary drainage report that EEC provided, and noted that the 
peak flows are very similar north of the WQARF site. It was also noted that EEC's 
approach was more conservative and it had with only one discharge point while Jacobs 
provided for two points. He acknowledged that the ADOT project provides drainage 
fac~lities for 50-Year design flows while EEC used 100-Year design flows and added that 
the project does not protect anything to the north of the WQARF site from the flow, as 
the pipes do not have a one-way check. ADOT has the intent to go and map the flood 
plain, but is not clear whether that will be done for the 50-Year or the 100-Year flow 
through the culvert pipes. Catherine Regester said that it is written in the report as if the 
100-Year flow should be considered, but the maps were not drawn under that condition. 
She added that the local drainage behind the bypass yields a higher water surface 
elevation than Hassayampa River. She also pointed out that the way the ADOT 
hydrology was modeled yielded lower peak flows. Mark Gavan suggested that both 
ADOT and FCDMC agree on using the same hydrologic model. Berwyn Wilbrink 
suggested that Lloyd Vick contact Pat Fye at Jacobs to discuss the hydrologic model. The 
ADOT project will include upsized pipes to pass the 100-Year local drainage flow to 
Hassayampa River, at the two locations north and south of the WQARF site. All parties 
agreed. 

Berwyn Wilbrink talked about the drainage ditch parallel to the US93 bypass. He 
mentioned that the cross-section is triangular from the beginning to about station 138+00 
where a sump is located. Downstream of that, the ditch becomes a trapezoidal channel, 
with a 10-foot bottom and 440-1 side slopes. Lloyd Vick pointed out that EEC would 
need a 20-foot wide channel at bottom, but the modifications that ADOT has agreed to 
incorporate in the bypass drainage design will reduce the flowrate and the required 
capacity of the ditch. EEC will revise the hydrologic model to include the modifications 
agreed. EEC will also check which combination of frequencies (i.e. 100-Year local with 
10-Year Hassayampa versus 10-Year local and 100-Year Hassayampa) will control 
discharging the local runoff to Hassayampa River. All parties agreed. 

Mark Gavin raised the point of having the Jacobs and EEC plans match up were the 
channel discharges into the Sols Wash and upstream of the discharge point, where the 
retention basin will be located. Scott Vogel suggested that EEC will design the retention 
basin and provide the design to Jacobs to be incorporated in the ADOT plans. EEC plans 
will show only the improvements along Sols Wash and the drainage pipes. All parties 
agreed. Catherine Regester asked if the Sols Wash survey datum is tied to the ADOT 
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datum. Mark Gavan and Florin Braileanu responded that that was done and that EEC is 
tying-in the survey into ADOT's using three northwest comers of Section 1, Township 7 
North, Range 5 West. 

Mark Gavan asked Berwyn Wilbrink about the ADOT flood protection concept upstream 
on the US-93 bypass bridge. Berwyn Wilbrink responded that a tie-in into the FCDMC 
project was not considered, since the plans were completed prior to the FCDMC project. 
He added that there is only a wing wall at the bridge and a retaining wall on the south 
side of Sols Wash, parallel to the roadway; the north side is very short. Mark Gavan said 
that EEC will study the ADOT plans and decide on the most appropriate solution to tie 
into the bypass embankment. He added that, from the EEC standpoint, all the ADOT- 
related project issues were discussed. Scott Vogel asked what the ADOT project 
considered doing about the south bank of Sols Wash at the Community Center. Berwyn 
Wilbrink responded that the project considered gabion bank protection. Scott Vogel 
asked if the money allocated for that bank protection can be put into the Sols Wash 
project. Larry Doescher responded that a certain amount of money was agreed upon to 
account for the cost of drainage pipes for local drainage relief, which included the cost of 
bank protection on Sols Wash. 

General discussion followed about the CLOMR, particularly about the way the ponding 
area upstream of the WQARF site is influenced by the 100-Year local drainage. A11 
parties agreed that EEC and Jacobs would evaluate that condition. Dennis Crandall 
mentioned that ADOT would address the erosion issues for the bypass embankment in a 
letter to FCDMC. 

3. Geotechnical Investigation, Potholes 

John Gleason requested two additional borings upstream of Tegner Street Bridge, one on 
each bank and a third boring on the north bank, across from Community Center. John 
Gleason noted that no ground surface elevations were provided for the borings already 
done. Frank Namatka added that some of the borings stopped at depths between 6.5 feet 
and 16.5 feet. FCDMC will request the Geotechnical Consultant to provide ground 
surface elevations for the borings. Scott Vogel and John Gleason agreed on having the 
borings upstream of Tegner Street Bridge outside of the ADOT right-of-way. Frank 
Namatka added that he will request additional soil parameters if necessary. He also thinks 
that boring B9 may be re-drilled in the wash. Scott Vogel added that the borings are 
scheduled to begin on January 23, and he will insist on re-drilling B9. John Gleason said 
that any comments Gannet-Fleming has about the Geotechnical Report will be forwarded 
to Scott Vogel . 
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8 Mark Gavan mentioned that EEC would provide Pothole Request to FCDMC, Tuesday, 
January 17. Pothole locations will be documented with maps and tables that provide map 
coordinates and station-offset information based on the centerline used for hydraulic 
modeling. 

4. Design Issues -Wall vs. Gabions at Community Center, Bank Alignment at Well Site, 
Geometry of Drop Structure, Wall Design at Basha's. 

Mark Gavan expressed that EEC and Gannet-Fleming are concerned with the material 
that lies underneath the existing bank protection. John Gleason added that this material 
may not be suitable to serve as foundation for the floodwall and it requires grouting or 
supporting the existing wall in a different manner. 

Mark Gavan mentioned that EEC did a cost analysis levee versus floodwall at the 
Community Center and the price increase for using a floodwall is about $106,000. Scott 
Vogel and Lon McDermott will talk about this cost increase to FCDMC and TOW, 
respectively. 

Mark Gavan mentioned that EEC could save the well site hut not the existing well. Lloyd 
Vick explained how the design evolved. He emphasized that, due to the clearing of 
vegetation and armoring of the north bank across Goldmine Village, the channel might 
shift to the north and save some of the existing well site. Scott Vogel added that he would 
make sure that the modifications done on the north bank are surveyed. General discussion 
takes place about the four drainage pipes that discharge into Sols Wash by the well site. 
EEC would obtain as-built information about the pipes to incorporate in the plans. 

Mark Gavan talked about the geometry of the drop structure. A sloped drop structure is 
envisioned to accommodate equestrian and ATV access. EEC will evaluate the options 
further. 

Scott Vogel asked if all the right-of-way information is available to EEC. Mark Gavan 
responded that EEC has that information but it would acquire the latest data from 
FCDMC. Scott Vogel said that the final mapping should be available the next week (the 
week of January 16). He also asked EEC to provide a list of items that will be provided 
for the 40% submittal, prior to the submittal. 

ACTION ITEMS: 
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EEC and Jacobs to meet and agree on the hydrology modeling to eliminate any discrepancies 

Jacobs to include upsized pipes to pass the 100-Year local drainage flow to Hassayampa 
River, at the two locations north and south of the WQARF. 

EEC to revise the hydrologic model to include modifications agreed upon with Jacobs and 
ADOT and to check which combination of frequencies (i.e. 100-Year local with 10-Year 
Hassayampa versus 10-Year local and 100-Year Hassayampa) will control discharging the 
local runoff to Hassayampa River. 

EEC and Jacobs to evaluate the way the ponding area upstream of the WQARF site is 
influenced by the 100-Year local drainage. 

FCDMC to request the Geotechnical Consultant to provide ground surface elevations for the 
borings and to re-bore boring B9. 

EEC to provide Pothole Request to FCDMC, Tuesday, January 17. 

FCDMC and TOW to provide feedback to EEC regarding the use of floodwalls at the 
Community Center. 

EEC to obtain as-built information about the drainage pipes that discharge into Sols Wash by 
the well site. 

EEC to provide FCDMC and TOW with the new bank protection alignment upstream of 
Tegner Street bridge. 

EEC to acquire the latest right-of-way information from FCDMC. 

FCDMC to receive the final mapping the week of January 16 and forward it to EEC. 

EEC to provide FCDMC a list of items that will be provided for the 40% submittal, prior to 
the submittal. 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: Town of Wickenburg 
TIME: 11:OO Ahl 
DATE: February 9,2006 

ATTENDEES: Scott Vogel -FCDMC 
Cathy Regester -FCDMC 
Scott Ogden -JE Fuller 
Lon McDermott -TOW 
Shane Dille -TOW 
Jim Girard -TOW 
Phil Richardson -Goldmine Village Owner 
Mark Gavan -EEC 

DISCUSSION: 

I .  New Bank Alignment at Goldmine Village - Scott Ogden, Scott Vogel, and Mark Gavan 
explained the reason why the new south bank alignment encroaches into the Goldmine 
Village property. They explained that Sols Wash was widened to reduce the water surface 
elevation to a level that will contain the flows within the wash and prevent the breakout flow 
that presently occurs at the mobile home park. The previous work done by Scott Ogden, for 
the Goldmine Village LOMR, focused on not increasing the water surface elevation. So 
under the LOMR plan, the breakout will continue to occur. The Sols Wash plans, on the 
other hand, are designed to prevent the breakout flow and therefore the channel needs to be 
wider. It was agreed by the meeting participants that it makes more sense to widen the 
channel into Goldmine Village, rather than the alternative of widening the channel into the 
residences that lie on the north bank of the channel. 

2. Earthwork Coordination - Phil Richardson agreed to allow the excavated material from the 
Sols Wash island excavation to be spoiled on the Goldmine Village site. In order to 
incorporate this work with the Sols Wash improvements, Phil will have a grading plan 
prepared for his site that utilizes the spoil material. This grading plan will be incorporated 
into EEC's plans to give the District's Contractor direction on where and how to spoil the 
material (i.e., specifications for spreading, moisture conditioning, and compaction). EEC 
will provide Phil with a more accurate estimate of the volume of the material to be spoiled. 
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The idea is that the low areas on Goldmine Village will be filled and the remaining, excess 
material can be used to raise the upstream (western end) of the property with the goal of 
reducing the required length of floodwall on the Goldmine Village property. Phil would like 
to have this work done as soon as possible. Scott Vogel said that the current planned 
construction start is April 2007. Scott said that the District could possibly release the 
excavation work earlier in order to help meet Phil's schedule. 

ACTION ITEMS: 

EEC will provide a CADD drawing of the new bank alignment and profile to Scott Ogden. 

Scott Vogel will get a copy of the Sols Wash soils report to Phil Richardson. 

EEC will provide a more accurate estimate of the volume of soil to be removed from the 
island excavation within Sols Wash and provide it to Phil Richardson. 

. Phil Richardson will have a grading plan prepared for the Goldmine Village site to 
incorporate the material taken form the island excavation within Sols Wash. 

The District will endeavor to release the island excavation portion of the Sols Wash work 
prior to the anticipated construction start of April 2007. 

DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: Town of Wickenburg 
TIME: 1:30 PM 
DATE: February 9,2006 

ATTENDEES: Scott Vogel - FCDMC 
Catherine Regester - FCDMC 
Nicole Kelley - FCDMC 
Richard Waskowsky - FCDMC 
Jeff Riddle - FCDMC 
Lon McDermott -TOW 
Shane Dille -TOW 
Lyle Murdock -TOW 
Mark Gavan - EEC 
Lloyd Vick - EEC 

DISCUSSION: 

I .  Introductions 

2. Goldmine Village - Mark Gavan summarized the discussion held earlier in the day with the 
Town and the owner of Goldmine Village (refer to the minutes of the Goldmine Village 
meeting held at 11:OO on 2/9/2006). 

3. Detention Basin at Sols Wash - Lloyd Vick explained that the detention basin will be 
designed to meet two conditions. One is to store the 100-year flood in the detention basin 
with a simultaneous 10-year flood on Sols Wash. The preliminary design was based on this 
condition, which was documented in the report that was prepared with the pre-design plans. 
The other condition is to store the 10-year runoff in the detention basin with a simultaneous 
100-year flood on the Hassayampa River (the Hassayampa River controls because it's 100- 
year WSEL is higher than the 100-year WSEL on Sols Wash). Since the 100-year flood on 
the Hassayampa is higher than the floor elevations of the homes adjacent to the basin, the 
basin will have to store the 10-year flood without any outflow to Sols Wash. In a preliminary 
calculation of the 10-year flooded area, it appears that the boundary of the flooded area goes 
outside the right-of-way and that at least one home is located within the flood pool. EEC will 
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check the ADOT right-of-way plans to see if the flooded property is part of the recent ADOT 
right-of-way acquisition. EEC will also look at grading a larger basin area within the right- 
of-way with the intent of reducing the 10-year water surface elevation to a level that is 
contained within the right-of-way and is below the lowest home's finished floor elevation. 

4. Wall vs. Gabion Levee at  the Community Center - EEC asked for guidance on this issue. 
The Town desires to have a wall, in lieu of a levee, because it will eliminate the impact to the 
Community Center parking lot. The levee is currently in the preliminary plans. The Town 
offered to pay a portion of the increase in cost associated with the change from levee to wall. 
Scott Vogel will review the Town's proposal with others at the District and give direction to 
EEC. 

5. Well Design - The Town agreed to contract for the design and construction of the relocated 
well, separate from the Sols Wash improvement plans. It was agreed, however, that the cost 
associated with the well relocation would be paid for by the project. Scott will look into 
revising the language in the IGA to cover these costs. 

ACTION ITEMS: 

. EEC to obtain WW plans from Jacobs and determine if the detention basin 10-year flooding 
limits are contained within the RIW. 

Scott Vogel to provide direction to EEC with regard to wall vs. levee at the community 
center. 

DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: Town of Wickenburg 
TIME: 1:30 PM 
DATE: February 9, 2006 (revised 2/22/06) 

ATTENDEES: Scott Vogel 
Catherine Regester 
Nicole Kelley 
Richard Waskowsky 
Jeff Riddle 
Lon McDermott 
Shane Dille 
Lyle Murdock 
Mark Gavan 

- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
-TOW 
-TOW 
-TOW 
- EEC 

Lloyd Vick - EEC 

DISCUSSION: 

I. Introductions 

2. Goldmine Village - Mark Gavan summarized the discussion held earlier in the day with the 
Town and the owner of Goldmine Village (refer to the minutes of the Goldmine Village 
meeting held at 11 :00 on 2/9/2006). 

3. Detention Basin at  Sols Wash -Lloyd Vick explained that the detention basin will be 
designed to meet two conditions. One is to store the 100-year flood in the detention basin 
with a simultaneous 10-year flood on Sols Wash. The preliminary design was based on this 
condition, which was documented in the report that was prepared with the pre-design plans. 
The other condition is to store the 10-year runoff in the detention basin with a simultaneous 
100-year flood on the Hassayampa River (the Hassayampa River controls because it's 100- 
year WSEL is higher than the 100-year WSEL on Sols Wash). Since the 100-year flood on 
the Hassayampa is higher than the floor elevations of the homes adjacent to the basin, the 
basin will have to store the 10-year flood without any outflow to Sols Wash. In a preliminary 
calculation of the 10-year flooded area, it appears that the boundary of the flooded area goes 
outside the right-of-way and that at least one home is located within the flood pool. EEC will 
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check the ADOT right-of-way plans to see if the flooded property is part of the recent ADOT 
right-of-way acquisition. EEC will also look at grading a larger basin area within the right- 
of-way with the intent of reducing the 10-year water surface elevation to a level that is 
contained within the right-of-way and is below the lowest home's finished floor elevation. 

4. Walt vs. Gabion Levee at the Communiiy Center - EEC asked for guidance on this issue. 
The Town desires to have a wall, in lieu of a levee, because it will eliminate the impact to the 
Community Center parking lot. The levee is currently in the preliminary plans. The Town 
offered to pay a portion of the increase in cost associated with the change from levee to wall. 
Scott Vogel will review the Town's proposal with others at the District and give direction to 
EEC. 

5. Well Design -The Town agreed to contract for the design and construction of the relocated 
well, separate from the Sols Wash improvement plans. The Town will coordinate with a 
design consultant to determine the approximate cost for design of the well and associated 
features. It was agreed, however, that the cost associated with the well relocation would be . 
paid for by the project. Scott w~ll  look into revising the language in the IGA to cover these 
costs. 

ACTION ITEMS: 

EEC to obtain RIW plans from Jacobs and determine if the detention basin 10-year flooding 
limits are contained within the RIW. 

Scott Vogel to provide direction to EEC with regard to wall vs. levee at the community 
center. 

DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project -Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC 
TIME: 10:OO AM 
DATE: March 2, 2006 

ATTENDEES: Scott Vogel - FCDMC 
John Stock - FCDMC 
Ivan Morales - SWMT 
David Smith - BR&S 
Mark Gavan - EEC 
Florin Braileanu - EEC 

DISCUSSION: Request for Additional Survey 

John Stock said that some of the items required by EEC in the Request for Additional 
Survey were not part of the mapping contract FCDMC had with SWMT, and that the 
contract has been closed. Florin Braileanu responded that he was not aware of the fact 
that the contract is closed but all the items provided in the list are required for the final 
design. John Stock replied that, given the contractual circumstances SWMP and BR&S 
may do some of the survey work requested (given that it falls within the limits of the 
original contract) while FCDMC will provide the additional data. 

Ivan Morales, John Stock and David Smith went through the list provided by EEC and 
identified the items that fall under the mapping contract. These items are as follows: 

i. Hospital Wash box culvert (location of existing structure, only); 

ii. Walls and wing walls upstream and downstream of Tegner Street Bridge; 

iii. The concretelmasonry walls on the north and south bank of Sols Wash, east of 
Tegner Street Bridge; 
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David Smith said that he already has information about the wall on the south bank, east 
of Tegner Street Bridge and he needs to forward that to SWMT. He added that the wall 
on the north bank, east of Tegner Street Bridge is very high close to the bridge abutment 
and it might be difficult to survey. John Stock replied that the wall could be measured 
with a tape. David Smith agreed, and mentioned that some of the survey information 
requested by EEC with respect to drainage structures (pipe invert elevations and top of 
headwall) was provided as digitized hand sketches with the latest issue of the mapping. 
He added that the sewer manholes were surveyed but the information was not released 
yet because of contractual clauses. John Stock and Ivan Morales said that the mylars for 
the mapping have to be signed first before some information may be released. General 
discussion takes place between John Stock, David Smith and Ivan Morales with respect 
to the issuing of mylars. 

Florin Braileanu presents the areas where EEC needs additional survey on a project strip 
map. The strip map was drawn to help the surveyors to identify the areas that require 
additional information and the type of information required. Mark Gavan joins the 
meeting at 10:30 am. 

John Stock said that he expects David Smith to use the strip map to complete his 
contractual obligations and bring it to him as soon as David had finished the work. John 
Stock said the FCDMC will use the map to provide the survey information required in the 
Request for Additional Survey by EEC and not covered by the mapping contract: 

i. Finish-floor elevations for structures adjacent to ponding area, north bank, along 
future US-93 bypass; 

ii. Pavement elevations at River Street, south bank; Shcet cross section at 25' north 
of community center driveway, at north end of driveway and at south end of 
driveway. Also, survey both the community center driveway and the private 
residence driveway to the back of the returns; 

iii. Pavement elevations at existing drainage points on the south bank, east of Tegner 
Street Bridge; 

iv. Grate elevation of inlet in parking lot, near southwest comer of Gold Mine 
Village; 
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v. Cavaness Ave, roadway from the east end of mobile home park to the first house 
to the east; 

vi. Cross sections of Park road from the bend in the road at the playground, survey 
cross sections of the park road at 25 feet interval for 150 feet each side of the 
bend (300 feet total); 

vii. Cross sections of Park road and River Street, from the intersection of the park 
road and River Street, survey cross sections at 25 feet intervals for 200 feet on 
both legs of the intersection (400 feet total); 

John Stock, Ivan Morales and David Smith left the room, as all issues regarding survey 
have been addressed. 

. Scott Vogel provided an example for Right-of-way strip map to EEC. He expects EEC to 
bring one Right-of-way exhibit to the monthly meeting next Thursday, March 9, such he 
can forward it to the Land Department. Mark Gavan and Florin Braileanu agreed to 
provide the exhibit. Mark Gavan and Scott Vogel agreed that EEC plans should not show 
Right-of-way at the Community Center or at the Park. 

Scott Vogel added that he received a call from Louis Furubotten with ADOT Right-of- 
Way, saying that the Right-of-way information is available in hard copy and digitally. 
Scott Vogel added that he planned to call Louis Furubotten immediately after the 
meeting. Mark Gavan added that Florin Braileanu should meet Louis Furubotten today to 
obtain the Right-of-way information immediately. 

Mark Gavan asked whether the Town of Wickenburg has decided to go with a floodwall 
at the Community Center instead of a levee. Scott Vogel responded that the Town 
Council did not take that decision yet, so the 40% plans will show a levee at the 
Community Center. He added that FCDMC made it clear to the Town that additional 
design costs incurred by changing the design solution from a levee to a floodwall will be 
supported by the Town. 

Mark Gavan excused himself and left the room to attend another meeting. 

Scott Vogel mentioned that he does not have a final answer with respect to orientation of 
construction plans; his personal preference is with stations from left-to-right and the 
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North m o w  pointing down. He will ask FCDMC construction people for advice and get 
back to EEC today (Thursday, March 2). 

Scott Vogel called Louis Furubotten. Florin Braileanu participated to the conversation on 
the speakerphone and manged to pick up the Right-of-way plans today. 

ACTION ITEMS: 

BR&S to provide survey information to SWMP by Tuesday morning, March 7,2006 for the 
following project areas, per EEC request: 

i. Hospital Wash box culvert (location of existing structure, only); 

ii. Top of the headwall and all four wingwalls of the Tegner Street Bridge (upstream and 
downstream ends); 

iii. Top of wall, face of wall and back of wall of existing retaining wall on the south bank 
from the Tegner Street Bridge to the downstream end of Basha's; Survey at 50 foot 
intervals (minimum) and at all angle points and at grade .breaks (including grade 
breaks of the ground along the face of the wall). 

iv. Top of wall and pavement at back of wall on the north bank, from Tegner Street 
Bridge to the downstream end of the wall (approximately 500 feet); Survey at 50 foot 
intervals (minimum) and at all angle points and at grade breaks.' 

SWMP to incorporate information received from BR&S into the project mapping and to 
provided to EEC by Thursday morning, March 7,2006; 

FCDMC surveyor to provide survey information not covered under the contract: 

i. Finish-floor elevations for structures adjacent to ponding area, north bank, along 
future US-93 bypass (see list of addresses); 

. . 
11. Pavement elevations at River Street, south bank; Street cross section at 25' north of 

community center driveway, at north end of driveway and at south end of driveway. 
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Also, survey both the community center driveway and the private residence driveway 
to the back of the returns; 

iii. Pavement elevations at existing drainage points on the south bank, east of Tegner 
Street Bridge; 

iv. Grate elevation of inlet in parking lot, near southwest corner of Gold Mine Village; 

v. Cavaness Ave. roadway from the east end of mobile home park to the first house to 
the east; 

vi. Cross sections of Park road from the bend in the road at the playground, survey cross 
sections of the park road at 25 feet interval for 150 feet each side of the bend (300 
feet total); 

vii. Cross sections of Pask road and River Street, from the intersection of the park road 
and River Street, survey cross sections at 25 feet intervals for 200 feet on both legs of 
the intersection (400 feet total); 

EEC to provide one Right-of-way exhibit for the monthly project meeting next Thursday, 
March 9, 2006; 

EEC to provide a levee at the Community Center for the 40% submittal; 

EEC to obtain Right-of-way information from Louis Fumbotten today, Thursday, March 2: 
2006; 

DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC 
TIME: 1:30 PM 
DATE: March 9,2006 

ATTENDEES: Scott Vogel - FCDMC 
Catherine Regester - FCDMC 
Nicole Kelley - FCDMC 
Richard Waskowsky - FCDMC 
Lon McDermott -TOW 
Mark Gavan - EEC 
Lloyd Vick - EEC 
Florin Braileanu - EEC 
John Gleason - GF 

DISCUSSION: 

2. Local Drainage 

Goldmine Village and Concentration points along Sols Wash - Mark Gavan summarized 
the local drainage issues: Goldmine Village, local concentration points along banks and 
Detention Basin area. Mark Gavan explains that the concept is to minimize the number of 
inlets, especially with respect to the north bank upstream of Tegner Street Bridge, to 
avoid a large number of drainage pipes penetrate the bank protection. Scott Vogel agreed 
that fewer pipes would provide fewer maintenance issues. Lloyd Vick explains the 
situation at Goldmine Village, where existing drainage 48in CMP do not have flap gates 
and a flood hydrograph on Sols Wash may flood the area south of Goldmine Village, 
south of the railroad tracks. EEC recommends flap gates at the downstream end of these 
pipes. In addition, Lloyd Vick points out that the manhole north of the railroad on the 
downstream end of the Casandro Wash conveyance system (2-48in RCP) might need to 
be retrofitted to pressure manhole to withstand the backwater effect of Sols Wash for the 
100-Year flood. No flap gates are required at the outlet of the Casandro Wash 
conveyance system. Scott Vogel agreed that flap gates are required for the 2-48in CMP 
and retrofitted manholes for the 2-48in RCP. He also requested EEC to compile a list of 
local drainage issues for the area, that should be addressed in the Goldmine Village 
development plans. 
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Detention Basin at  Sols Wash - Lloyd Vick explained that the 100-year runoff in the 
detention basin with a simultaneous 10-year flood on the Hassayampa River provides the 
highest ponding elevation. Calculation of the 100-year flooded area shows that the 
boundary of the flooded area goes outside the ADOT right-of-way and that at least one 
home is located within the flood pool, and outside of the ADOT right-of-way acquisition. 
EEC looked at re-grading the detention basin and extending it upstream; however, the 
embankment of US93 Bypass is graded using a 4-to-1 slope that reduces the storage 
volume in the detention basin. A 3-to-1 slope on the embankment of US93 Bypass would 
provide additional detention volume, but it is not likely that the ponding area could be 
confined within the right-of-way. Scott Vogel emphasized that the flooding has to be 
contained within the right-of-way and maybe an additional discharge pipe to Hassayampa 
and expansion of the detention basin within the entire right-of-way take may be the 
answer to lowering the ponding elevation. He also wants to talk to ADOT about changing 
the US93 embankment slope from 4-to-1 to 3-10-1. 

3. Design Issues 

Wall vs. Gabion Levee at  the Community Center - Per previous guidance provided to 
EEC by FCDMC, design would proceed with a gabion levee at the Community Center 
for the 40% Submittal. The Town desires to have a wall, in lieu of a levee, because it will 
eliminate the impact to the Community Center parking lot. However, the Town Council 
has not taken a decision yet. Should the Town Council decide on a flood wall, the Town 
would compensate FCDMC for the additional design at the Community Center. Scott 
Vogel would review the Town's proposal with others at the District and give direction to 
EEC post 40% Submittal. 

Geometry of Hospital Wash Crossing - Lloyd Vick said that a new 2-10x4 RBC would 
replace the existing 4-1.5x1.5 RBC. The box culvert layout has been designed, but the 
existing Cavaness Street profile would have to be elevated to the east of the structure to 
contain the backwater effect from Sols Wash. Also, a shallow berm would have to be set 
on the east bank of Sols Wash to contain the flow. As agreed by the participants, the 
hydraulic analysis for FEMA would include the 100-Year storm on Hospital Wash with 
no event on Sols Wash. 

Toe-down Analysis - Florin Braileanu presented a summary of the toe-down analysis, 
including the results for the two design reaches (upstream and downstream of Tegner 
Street Bridge). Scott Vogel and Catherine Regester asked questions about the 
methodology, implementation of equilibrium slope and hydraulic parameters used for the 
toe-down analysis. Florin Braileanu responded that the methodology followed the Scope 
of Work requirements. He also explained that any potential degradation will be controlled 
by the three grade control structures that will exist within the project limits (two bridges 
and a drop structure), and the backwater hydraulic condition was used for toe-down 
calculations for the reach upstream of Tegner Street Bridge. Catherine Regester and Scott 
Vogel felt that the toe-down should be assumed larger than the calculated numbers; 
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Catherine Regester suggested to use pre-submerged condition for the toe-down 
calculations upstream of Tegner Street Bridge. Florin Braileanu agreed to revise the toe- 
down for this hydraulic condition. 

4. Right of Way - Mark Gavan presents a right-of-way strip map and asked for guidance with 
respect to how the right-of-way limits and easements should be set for different sections of 
the project. He suggested that the right-of-way be set at the back of the floodwall, and the. 
easements be set as offsets from the right-of-way line. Lou McDermott suggested extensive 
use of easements as opposed to right-of-way takes. Scott Vogel mentioned that in some 
cases, the cost of easement is 90- to 95% of the cost of right-of-way, but maximizing the 
easements would preserve the right of parcel owners to use the land. A general discussion 
took place involving access to the banks. The following conclusions were drawn: 

North bank, west of Tegner Street Bridge - Right-of-way set at the hack of wall with 
variable width of drainage easement behind the wall (from 10- to 20 feet); a drainage 
easement would also be shown for the new Hospital Wash box culvert. 

South bank, west of Tegner Street Bridge -Right-of-way set at the top of bank with 10- 
foot drainage easement (for the bank protection section) and Right-of-way set at the back 
of wall with a 20-foot drainage easement behind the wall (for the floodwall section). 

a South bank, east of Tegner Street Bridge - Right-of-way set at the top of back of wall 
with 20-foot drainage easement behind the wall (for the area behind apartment complex 
and Basha's) and right-of-way set five feet behind the toe of levee across the Garcia 
property. 

North bank, east of Tegner Street Bridge and South bank, east of Tegner Street Bridge at 
Community Center - Right-of-way line will not be shown on the Town property. 

5. Other Issues 

Utilities - Scott Vogel asked to have the utilities shown in the profile for the 40% 
submittal. Florin Braileanu responded that the pothole results have not been received by 
EEC yet. Scott Vogel will forward the information to EEC. 

Billing - Scott Vogel reminded that the last billing invoice was not received yet. Mark 
Gavan said that the issue would be resolved such that future billings arrive on time to 
Scott Vogel. 

Quantity Estimate - Scott Vogel requested that cut-fill quantity estimate (excavation 
quantity with incidental fill) be provided for being used in conjunction with the 404 
Permit. Cut-fill sections should be also provided every 100 feet. EEC agreed to provide 
that. 
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8 Public Meeting - Nicole Kelley, Scott Vogel and Mark Gavan discussed and agreed to 
re-schedule the March public meeting in April, after the submittal of 40% design plans. 

ACTION ITEMS: 

8 EEC to minimize the number of catch basins and drainage pipes for local drainage; 

EEC to compile a list of local drainage issues for the Goldmine Village area. The issues 
should be addressed in the Goldmine Village development plans. 

Scott Vogel to talk to ADOT about changing the US93 embankment slope from 4-to-1 to 3- 
to-1. 

EEC to use a gabion levee at the Community Center for the 40% Submittal; 

EEC to raise the Cavaness Street profile at the new Hospital Wash box culvert and to provide 
a berm on the east bank to contain the backwater effect from Sols Wash; 

EEC to use the 100-Year storm on Hos~ital Wash with no event on Sols Wash for hydraulic 
analysis for FEMA; 

EEC to use highest velocity condition to revise the toe-down analysis upstream of Tegner 
Street Bridge; 

EEC to put right-of-way at the back of the floodwall, or at the top of bank protection 
(whichever applies); drainage easements will be delineated to provide maintenance and 
access; 

Scott Vogel to forward pothole results to EEC; 

EEC to provide utilities in the profile for the 40% submittal; 

EEC to provide cut-fill quantity estimate (excavation quantity with incidental fill) for being 
used in conjunction with the 404 Permit; cut-fill sections will be also provided every 100 
feet; 

FCDMC to reschedule the public meeting in April 2006; 

DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC 
TIME: 1:30 PM 
DATE: April 13,2006 

ATTENDEES: Scott Vogel - FCDMC 
Kumar Hamiah - FCDMC 
Nicole Kelley - FCDMC 
Catherine Regester - FCDMC 
Jeff Riddle - FCDMC 
Gary Shapir~ - FCDMC 
Mike Towers - FCDMC 
Richard Waskowsky - FCDMC 
Lon McDesmott -TOW 
Mark Gavan - EEC 
Lloyd Vick - EEC 
Florin Braileanu - EEC 

DISCUSSION: 

1. Introductions 

2. 40% Design Comments - EEC distributed a Summary of Comments for the 40% Submittal to 
all participants. The Summary provided responses/clarifications to the comments received 
that were color-coded for easy reference as follows: 

- Red: Issue requires further discussion or clarification; 
- Blue: Issue has been addressed and documentation provided to the originator; 
- Green: Issue is being addressed or will be addressed; documentation has not been 

provided; 
- Black: General statement or clarification; 

Note: In general, only the issues coded in Red were discussed. The minutes recorded only the 
conclusions andlor directions given. Please see the Comment Form for the content of the 
comments. 
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Comment No. 2 - EEC to coordinate1 discuss the issue with Jacobs Civil, Inc and check 
whether the dyke designed by ADOT at the WQARF site is adequate to avoid water spilling 
southeast to the detention basin or not. 

Comment No. 5 - EEC to coordinate1 discuss the issue with Jacobs Civil, Inc 

Comment No. 9.a - EEC to revise the HEC-RAS model and investigate whether it is - 

necessary to calculate freeboard downstream of drop structure based on the highest water 
surface elevation that occurs between the drop structure and the bridge, or not. 

Comment No. 18 - EEC was directed to use a low Manning's coefficient (0.025-0.026) for 
sediment/scour analysis and a higher Manning's coefficient (0.030) to account for future 
vegetation growth. EEC was directed to emphasize in the Maintenance Plan that the 
improvements must be maintained to function as designed. 

Comment No. 23 - EEC will revise the alignment and replace the Type "A" floodwall with a 
gabion bank protection and floodwall Type "B". 

Comment No. 27 

2. FCDMC will provide Construction Management for the project; 
3. No Value Engineering study will be conducted; 
4. Concern about the suitability of using material excavated from the area as fill for 

levees (organics content, clay content). EEC was directed to ensure that the 
specifications for the fill material for the levee are clearly and appropriately defined; 

7. Soil cement was discussed as an alternative to concrete, or gabions. EECIGF to 
investigate. During discussion of these general comments, the TOW raised the 
potential of the Hilfiker system; TOW has high interest in this system particularly if it 
can reduce encroachment in critical areas. FCDMC to investigate. 

Comment No. 30 - EEC will sketch ideas for headwalls at gabions and submit to FCDMC 
for evaluation prior to the 70% Submittal. 

Comment No. 45 

24. The retaining wall is necessary to preserve Basha's service drive. 
26. EEC was directed to create an enlargement of utility base (10 scale) with labeled 

existing and new contours and send it to Scott Vogel. FCDMC will check with APS 
(APS maintains the grid in downtown Wickenburg that is owned by TOW) and get 
back to EEC with instructions. TOW accepts a +5 ft relocation of existing rail, but 
does not accept any tree removal in that area. 

Comment No. 46 - EEC clarified that this area of the wash upstream of the drop structure 
will be filled with sand to the top of the bottom gabion basket. 
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Comment No. 47 - EEC was instructed to relocate the park road north and provide a 24-foot 
wide cross section; the railing will be relocated 2 feet beyond the north edge of pavement. 

Comment No. 48 -Item 34 was addressed at Comment No. 23. 

Comment No. 51 -Item 41- FCDMC will provide additional survey data for the area of the 
north bank that was remodeled and protected with gabion mattress. EEC will use that 
information for evaluating quantities. 

Comment No. 53 

45. TOW to evaluate whether the cover over the sewer line is sufficient, and provide 
feedback to FCDMC and EEC; 

46. EEC will revise the representation of the Tegner Street Bridge new parapet wall in the 
profiles. 

Comment No. 55 -Item 48 was discussed in the Right-of-way section below; 

Comment No. 56 - EEC wiII expand the detention basin to maximize the use of the available 
RIW; 

Comment No. 58 - Issue will be discussed further in the April 18 meeting. TOW was 
requested to identify any locations where rustication is needed. 

Comment No. 63 -TOW is willing to participate financially to up to $50,000 to change the 
bank protection design along the Community Center from a levee to a gabion and Type "B" 
floodwall. FCDMC decision on the issue is pending. At the April 18th meeting, FCDMC 
directed EEC to continue with the levee design along the Community Center. EEC 
emphasized that the decision is needed immediately otherwise the project schedule will be 
impacted. 

Comment No. 65 - Access gates were not considered necessary for the equestrian ramp. 
EEC was instructed to provide reflectors on the edges of the ramp and top of levee. 

Comment No. 67 -Issue discussed in the Design Issues section below. 

CornrnentNo. 68 -TOW is to discuss with P & J Investors Inc. the plan to use the excavated 
material from the island as fill material for the Goldmine Village site. Coordination is 
required between FCDMCIEEC and P & J Investors/Fuller to make sure that there is a 
grading plan for the Goldmine Village site. EEC was directed to make excavation and 
backfill incidental to the gabion construction; 

Comment No. 70 - EEC was directed to not provide bank protection along the trailer park 
site on the north bank of Sols Wash; 
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Comment No. 72 - TOW contacted an Engineer for designing the new well. It has been 
decided to design and build an exact replica of the existing well. TOW specified that is 
willing to proceed with the design effort on a cost-reimbursement basis. Scott Vogel asked 
TOW to provide FCDMC the cost for the design and construction of the well such that it can 
be included in the IGA. TOW responded that it could not provide FCDMC with the cost of 
the construction of the well without putting the well relocation project out to bid. Actual well 
drilling and attendant costs would have to be a direct project cost. 

Comment No. 75 - EEC was instructed to provide FCDMC a strip map that includes all 
HEC-RAS cross sections, for both Sols Wash and Hospital Wash. Short discussion about the 
CLOMR and whether or not the new mapping covers enough of the Hospital Wash stream 
for this purpose. It was decided to supplement the new mapping with the old 2-foot mapping. 

Comment No. 76 - EEC was instructed to provide a wall on the north bank of Hospital Wash 
that meets FEMA freeboard requirements. The grading of Cavaness Ave at the new box 
culvert may need to change (move up) to accommodate the floodwall. 

Comment No. 82 - EEC will revise the west end of the north bank protection in the area of 
the Cavaness Ave. box culvert in conjunction with the concern expressed at Comment No. 
76. 

a Comment No. 83 - EEC will field check the top of parapet walls and correct the HEC-RAS 
modeling of the Tegner Street Bridge 

3. Design Issues 

a. Levee vs. Flood Wall at Community Center - Discussed at 40% Design Comments 

b. Flooding Limits at Detention Basin - EEC presented the flooding limits due to local 
drainage runoff west of the future US-93 Bypass; the flooded area extends beyond the 
properties acquired by ADOT. Particularly the 188 Swilling Avenue property is affected, 
with one existing structure on the east side that would be inundated by up to 2 feet of 
water. EEC commented that there are ways of lowering the inundation stage by diverting 
some of the local inflow approaching from the southwest to Sols Wash, but this option 
may be expensive. Other options are to provide additional storage volume at the park 
andlor to create a second detention basin upstream of the first and divert some of the 
runoff approaching the site from the northwest to Hassayampa River. The last option is a 
buy-out of the property affected. FCDMC directed EEC to examine alternatives before a 
buy-out is proposed to the owner of the property or a drainage easement is defined (if the 
structure affected is not residential), and asked TOW to contact the owner and get 
feedback with respect to what may be a mutually acceptable option. 

4. Right-of- Way 
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Scott Vogel presents the Right-of-way limits as revised based on discussions with FCDMC 
Land Department. An exhibit that shows the revised limits was provided to EEC. Some 
changes were suggested in the right-of-wayldrainage easement limits on the north prong of 
Sols Wash, mainly to pull the right-of-way line to the middle of the north prong instead of 
following the property lines on the north bank. FCDMC directed EEC to examine if it is 
feasible to shift the excavating from the south bank of the north prong to the north bank, in 
order to avoid encroaching into the access road to Mr. Peter Kay's property. 

Other Issues 

a. Organization of Plan Sheets - EEC presented the sheet index for the 70% submittal, 
pointing out the content of sheets that were not provided for the 40% submittal. Mike 
Towers commented that no sheets were considered for utility relocation. EEC responded 
that the issue is being evaluated as the design advances, and sheets addressing the issue 
would be included if utility relocation were required. 

b. Sand and Gravel Operation on Sols Wash - TOW presented that a request had been made 
to open a Sand and Grave operation upstream of the project. EEC and FCDMC 
emphasized strongly that such operation would have an adverse effect on the sediment 
balance in the wash and increase the potential for erosion at the sand and gravel operation 
as well as downstream. TOW noted that the request would not be approved if it were 
decided that the operation is not beneficial to the project and raised concerns that the 
operation may begin even if TOW does not approve the request. 

ACTION ITEMS: 

EEC to examine alternatives for diverting some of the local runoff andor increasing the 
storage capacity at the detention basin; 

TOW to contact the owner of the 188 SWILLING AVE property. The property is located 
northwest of the detention basin and the north portion of the parcel will be inundated by local 
runoff. TOW to get feedback to FCDMC and EEC with respect to what may be a mutually 
acceptable way to mitigate the condition (buyout, drainage easement, etc); 

EEC to revise Right-of-way limits per exhibit provided by FCDMC; 

EEC to revise the HEC-RAS model, eliminate the drawdown by extending the highest water 
surface elevation (provided by the 100-Year Water Surface Elevation in Hassayampa River) 
throughout the reach between the US93 Bridge and the drop structure, and calculate the 
freeboard downstream of drop structure based on the revised Water Surface Elevation; 

EEC to examine the feasibility of shifting the excavation from the south bank of the north 
prong to the north bank, in order to avoiding encroaching into the access road to Mr. Kay 
Peter Paul's property; 
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EEC to evaluate the need for utility relocations, and include sheets addressing the issue in the 
70% submittal if necessary. 

EECIGF to investigate soil cement as an alternative to concrete or gabions; 

EEC to check whether the dyke designed by ADOT at the WQARF site is adequate to avoid 
water spilling southeast to the detention basin or not, and to coordinate1 discuss the issue with 
Jacobs Civil, Inc.; 

EEC to use a low Manning's coefficient (0.025-0.026) for sedimentlscour analysis and a 
higher Manning's coefficient (0.030) to account for future vegetation growth; 

EEC to emphasize in the Maintenance Plan that the improvements must be maintained to 
function as designed; 

EEC to revise the alignment and replace the Type "A" floodwall with a gabion bank 
protection and floodwall Type " B  at the upstream side of Tegner Street Bridge. 

EEC was directed to keep the retaining wall at the east end of Basha's in; that may change if 
the levee along the Community Center will be replaced by a floodwall. 

. EXC was directed to create an enlargement of utility base (10 scale) that shows the area 
where the electric transformer on the north bank by the park road is located; the exhibit 
would have existing and new contours labeled and would be provided to Scott Vogel. 

FCDMC (Scott Vogel) to check with APS (Burt Sommers, Area Manager) about relocation 
of electric transformer on the north bank by the park road and get back to EEC with 
instructions. 

FCDMC will provide additional survey data for the area of the north bank that was 
remodeled and protected with gabion mattress. EEC will use that information for evaluating 
quantities. 

TOW to evaluate the condition of the 18" sewer line west of Tegner Street Bridge in the area 
between the relocated south bank and the existing manhole in the wash bottom, and to 
provide feedback to FCDMC and EEC with respect to the most suitable treatment; 

EEC will revise the representation of the Tegner Street Bridge new parapet wall in the 
profiles. 

TOW to identify any locations where rustication of floodwalls is needed and to provide 
feedback to FCDMC for the April 18 meeting; 

FCDMC to decide if the bank protection design along the Community Center changes from a 
levee to a gabion and Type "B" floodwall; 
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EEC to provide reflectors on the edges of the ramp and top of levee; 

TOW to discuss with the P & J Investors Inc. about the availability of the earth volume to be 
excavated from the island to use as a fill material for the Goldmine Village site; 

FCDMCEEC and P & J Investors/Fuller to coordinate to make sure the Goldmine Village 
site has a grading plan in place for construction; 

EEC to make excavation and backfill at the levee incidental to the gabions; 

TOW to provide FCDMC the cost for the design of the well such that it can be included in 
the IGA; TOW cannot provide FCDMC with the cost of the construction of the well without 
putting the well relocation project out to bid; 

EEC to provide FCDMC a strip map that includes all HEC-RAS cross sections, for both Sols 
Wash and Hospital Wash; 

EEC to provide a wall on the north bank of Hospital Wash that meets FEMA freeboard 
requirements; EEC to raise Cavaness Ave at the new box culvert to accommodate the 
floodwall. 

EEC to correct the HEC-RAS modeling of the Tegner Street Bridge based on field 
measurements of top of parapet walls. 

DISTRIBUTION: All attendees, File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Hazard Mitigation Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: Flood Control District 
TIME: 2:00 PM 
DATE: April 18,2006 

ATTENDEES: Scott Vogel 
Catherine Regester 
Mark Lewis 
Fritz Huber 
Jeff Riddle 
Gary Shapiro 
Kumar Hanumaiah 
Lon McDermott 
Mark Gavan 

- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
-TOW 
- EEC 

John Gleason - GF 

DISCUSSION: 

1. Soil Cement Alternative -Mike Towers of the FCDMC construction group suggested that the 
design team consider soil cement in the portions of the project where levees are proposed in 
order to save cost. Mark Gavan (EEC) prepared a rough cost estimate during the meeting 
that indicated that the cost of soil cement is roughly equivalent to the cost of gabions, but that 
the soil cement requires a wider cross section, which would further encroach into the channel 
section that is already narrower then desirable. In addition, the gabions provide some 
opportunity for re-vegetation, which was presented in earlier public meetings. Therefore, it 
was decided to stay with the gabion design, but EEC was asked to refine the comparative 
cost estimate to verify the equivalent cost of gabions vs. soil cement. 

2. Grade Control (Drop) Structure - Fritz Huber (FCDMC) raised the issue of the design 
concept for the drop structure in conjunction with the discussion of the use of soil cement for 
the channel lining. Specifically, he felt it may be cheaper to use either soil cement or RCC; 
even a lean slurry covered in a thin shell of structural concrete versus reinforced concrete 
especially if other sections were constructed with soil cement. Mark Gavan (EEC) noted that 
the assumptions for floor slab thickness shown in the 40% plans were conservative and that 
no time had been devoted to determining the structural requirements of the facility. After 
some discussion as to the economics of establishing plant for soil cement, it was agreed that a 
reinforced concrete type will be reviewed by Gannett Fleming and the concept refined. 
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4. Rustication on Concrete Walls - The rustication of the concrete walls was discussed. Scott 
Vogel (FCDMC) would like to reduce the W thick allowance provided on each face shown 
in the 40% plan submittal in order to conserve wall thickness to bare structural need. It was 
decided that rustication would be limited to the top 2 feet of both sides of all concrete walls 
(Types A and B inclusive). In addition, the wash side of the taller wall (Wall Type A) would 
receive a rustication allowance not to exceed W in thickness for the exposed height of wall 
on the wash side. Scott presented the aesthetic concept of a wave, using vertical fluted 
elements above a wavy band of smooth concrete. This wave concept or similar is what will 
be proposed on the 70% submittal set. EEC to prepare sketches showing the rustication and 
distribute to the team in PDF format. Walls will not be painted. 

5. Floodwall Design Criteria - John Gleason (GF) indicated that the design criteria being used 
for the floodwalls is from the Army Corps of Engineers. Cathy Regester (FCDMC) pointed 
out that FEMA criteria have to be followed for the design criteria of the floodwalls; 
otherwise a LOMR might not be attainable. GF to verify E M A  requirements for floodwall 
design. 

6 .  Gravel Blanket -District engineering and construction personnel question the need for the 
gravel blanket behind the gabion gravity wall. EEC and GF to verify need for gravel blanket. 

7. Ramp LocatiodDetention Basin Outlet - Gary Shapiro wanted the design team to keep the 
end of the access ramp at least 15 to 20 feet away from the end of the outlet pipes from the 
detention basin. 

8.  Park Road Relocation - Lon McDermott said we could align the park road around the 
transformer, on the park side of the transformer, to avoid the effort to relocate it. 

9. House in FloodedArea Upstream of the Detention Basin - Lon McDermott said that the 
house has been flooded numerous times and is uninhabitable. 

10. Hilfiker Wall System - Lon McDermott (Town) was contacted by Hilfiker, a proprietary wall 
manufacturer, and presented with an alternative mechanically stabilized earth system for use 
in the levee sections of the project that would replace the current tied-back gabion concept. 
The system provided a more vertical face and advertised a savings in embankment 
encroachment on the land side. The option of allowing the Hilfiker wall system as an 
alternative to gabions was discussed. Scott Vogel (FCDMC) will call the Hilfiker Company 
to determine if it has been used in similar applications. 

11. Flow in North Prong - The potential for upstream flows to concentrate in the north prong 
was discussed. Scott Vogel (FCDMC) asked EEC to verify that excess flows in the north 

3. Water Management - District construction personnel brought up the issue of the high water 
table and ask that we provide a water management special provision in the specification that 
requires the Contractor to keep water out of the excavations during construction. EEC will 
add water management specification to the project deliverables for the 70% submittal. 
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prong will flow across to the south prong before they flood the tailor park area along the 
north bank. 

12. Coordination with Goldmine Village - The 40% plans are based on the assumption that the 
excavated material from the island trimming will be used to fill the Goldmine Village site. If 
this isn't done, the floodwall will have to be extended farther upstream on the south bank. 
Lon McDermott; to talk to the owner of Goldmine Village to set up a meeting to discuss the 
plan of spoiling material on the Goldmine village site. 

13. Gabion Stability - Scott Vogel (FCDMC) pointed out that the channel velocities 
(approximately 12 feet per second) exceed what is normally allowed for gabions (9 fps) and 
therefore a shear stress analysis will be required to verify that the rock will remain stable 
during the design flood. 

ACTION ITEMS: 

EEC to refine the soil cement vs. gabion cost estimate. 

EEC to include a water management spec in 70% submittal. 

EEC to prepare rustication sketch for review by the Town and the design team. 

CF to verify that FEMA design criteria are being followed for the design of the floodwalls. 

GF to review need for gravel blanket behind the gabion gravity wall. 

Scott Vogel to contact Hilfiker. 

EEC to verify that excess flows in north prong can flow back to south prong before flooding 
trailer park. 

Lon McDermott to set up meeting with Goldrnine Village owner. 

EECIGF to verify that gabions can resist expected sheer stress during design flood. 

DISTRIBUTION: All attendees and File 
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M E E T I N G  M I N U T E S  

PROJECT: Wickenburg Downtown Flooding Mitigation Hazard Project -Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC 
TIME: 1:30 PM 
DATE: May 11,2006 

ATTENDEES: Scott Vogel 
Nicole Kelley 
Catherine Regester 
Jeff Riddle 
Gary Shapiro 
Gary Maiers 
David Degemess 
Shane Dille 
Lon McDermott 
Mark Gavan 
Lloyd Vick 
John Barker 
John Gleason 
Frank Namatka 

- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
-TOW 
-TOW 
- EEC 
- EEC 
- EEC 
- Gannett Fleming 
- Gannett Fleming 

DISCUSSION: 

Introductions 

Agenda Items 

1. Local Drainage 
Lloyd Vick described the efforts of West Consultants on ADOT's CLOMR. A floodplain 
will remain in the area above the WQARF site per work map 2 of the CLOMR package. It 
was never ADOT's intention to completely remove areas west of the US-93 highway 
embankment from the floodplain. The CLOMR does not increase the flood hazard to this 
area beyond existing conditions. The District and the Town are satisfied with this approach 
as long as it does not adversely affect local drainage. 

2. Flooding Limits at the local drainage area Detention Basin 
Lloyd Vick described changes to the local detention basin; namely an increase in the 
sideslope behind the levee from 3: 1 to 4:l to prevent erosion of the slope. Increased 
excavation at the location of "total take", by ADOT, to increase the storage volume. The 
outcome of the changes resulted in an increase of storage volume and a lowering of the high 
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water elevation to 2050.4 feet. The remaining structure in the proposed floodpool is the shed 
behind the residence of 188 Swilling Avenue. Scott Vogel stated that the District should 
acquire flowage easements for parcels where the floodpool crosses psivate property 
(approximately 6 lots) 

3. Rustication 
John Barker passed around photos and sketches of several different kinds of treatments that 
could be applied to the walls. John Gleason added details on how several of these treatments 
would be applied. It was agreed that the rustication will be limited to %-inch impressions to 
maintain the structural integrity of the walls. Ultimately the team decided on the following: 

Type A walls (tall) -The top 2-3 feet will receive rustication, in a wave pattern, on both 
sides of the wall. The wash side, of the park wall, will have full height treatment. 

Type B walls (short) - The top 2-3 feet will receive rustication, in a wave pattern, on both 
sides of the wall. 

Also, the parapet wall, on the bridge will have the same rustication on both sides of the wall. 

John Barker will provide additional sketches for both wall types for the District and the 
Town to review. Shane Dille will provide feedback on what aesthetic treatment patterns the 
Town would prefer. 

4. Hilficker Walls 
Shane Dille brought up the potential savings, of project costs and right-of-way, associated 
with using alternate wall configurations in place of the gabion baskets. Scott Vogel stated 
that he has talked with representatives of the Hilficker company and that they have not 
supplied the District with supporting calculations showing that their product could handle the 
flow velocities within Sols Wash. 

A discussion ensued about how alternative construction products and techniques are 
determined as acceptable alternates for the generic design plans that are produced and that 
during the hid process the contractor may contact alternate material companies and come up 
with a proposal that may suit the project. 

Ultimately, the team decided that the design would continue using the gabions. 

EEC agreed to provide a unit cost per foot analysis of the difference between a gabion 
mattress (current design along Goldmine Village) versus the use of gabion gravity walls. 
This effort is to determine if the increased cost of the gravity wall could be offset by the 
reduction in right-of-way necessary for the gahion mattress. 

5. Final Geo-tech Report 
The District is expecting delivery of the final report by May 15,2006. 
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6. CLOMR 
EEC had submitted a scope of work for preparing a CLOMR for Sols Wash. The District has 
reviewed the scope with the following comments: 

a. It is necessary to perform the lo-, 50- and 500-year flood profiles in addition 
to the 100-year. 

b. Obtain the effective HEC-2 models for both Sols and Hospital washes from 
FEMA (District to pay any costs for the materials) 

c. Remove the task for delivery of GIs materials. 

Cathy Regester commented on the need for preparing a corrected effective model for both 
Sols Wash and Hospital Wash. This effort, although thought of as unnecessary due to the 
physical revisions being done to Sols Wash, may be mandatory by the FEMA reviewers. It 
was agreed, however, to provide an existing conditions model in lieu of the corrected 
effective model. 

7. Freeboard at and upstream of Hospital Wash confluence 
Provide FEMA freeboard as the extension of the new box culverts become part of the levee 
system. Also, the roadway needs to be raised so that it is 4.0 feet above the calculated water 
surface elevation. 

The high point in the road should be moved to the east to better facilitate matching the 
existing roadway at the mobile home park. 

8. FCD-ADOT project match line 
Scot Vogel suggested that we show the graded detention basin as existing conditions in the 
Sols Wash plans. Jacobs (ADOT's designer) will blend the end of the new basin into Sols 
Wash and EEC will show how the new levee will fit into the excavated basin. 

9. Upstream Hydrology 
In a previous meeting Scott Vogel had asked what the resulting affect would be of more 
water flowing through the north prong upstream of the project limits. Would this water pass 
over the island prior to flooding the mobile home park or would the project be increasing the 
flooding potential to the mobile home park? 

Lloyd Vick described the existing conditions at the confluence of Sols Wash and the Flying 
E Wash. At that location the primary gradient is still in Sols Wash (south channel), however, 
if a large flow occurred on the Flying E (with no flow in Sols Wash) then more runoff would 
find its way to the north prong. 

Once the north prong exceeds capacity flow would be forced out to the south due to the steep 
hillside on the north bank. Also, any flow in excess of the north channel capacity would be 
forced out over the island at the knoll (upstream end of the project) and after this location the 
Island trimming begins which increase the capacity of the north channel. 
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10. Utilities 
Mark Gavan described the location of utilities that pose conflicts with the design plans. 

1. The Town will help identify the location of the sewer line near the mobile home 
park at Cavaness Street. The Town will also measure the distance between the 
rim of the manhole and the invert of the sewer. 

2. At the well site the Town wants to replace the VCP sewer line with DI (as a Town 
public works project), also there may be an opportunity to relocate the manhole 
from the wash and replace it with another located on the bank. 

3. Three utilities located on the upstream side of the Tegner Street Bridge which 
pose a problem to installing the pier extensions. John Gleason suggested that a 
single slab could replace the individual pier footings and thereby not impact the 
project. Alternatively, slots in the pier footings could allow utility crossings. 

4. The gas line at the northeast side of Bashas needs to be potholed. 
5. Electric line at Tegner Street Bridge needs to be potholed. 
6. Waterline and Sewerline at the drop structure are exposed through the drop 

structure. Team decided that relocation of these two lines to the upstream side of 
the drop structure would be the best solution; offering the best long term 
orotection. 

7. Need to pothole the waterline on the east side of the Tegner Street Bridge, south 
bank. 

Action Items 

John Barker (EEC) will provide additional sketches for both wall types for the Town to 
review. Shane Dille will provide feedback on what aesthetic treatment patterns the Town 
would prefer. 

EEC agreed to provide a unit cost per foot analysis of the difference between a gabion 
mattress (current design along Goldmine Village) versus the use of gabion gravity walls. 
This effort is to determine if the increased cost of the gravity wall could be offset by the 
reduction in right-of-way necessary for the gabion mattress. 

EEC will revise the CLOMR scope and return to the District. 

EEC will prepare a new pothole list and provide it to Scott Vogel. 

The Town will review the utility map given to Shane Dille at the meeting and will verify the 
utility line locations and offer guidance on relocations. 

Page 4 of 4 



M E E T I N G  M I N U T E S  

PROJECT: Wiclcenburg Downtown Flooding Hazard Mitigation Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC, Buclchom-Mesa Conference Room 
TIME: 1:30PM 
DATE: June 22,2006 

ATTENDEES: Scott Vogel - FCDMC 
Kurnar Hanumaiah - FCDMC 
Mark Lewis - FCDMC 
Gary Maiers - FCDMC 
Catherine Regester - FCDMC 
Jeff RiddJe - FCDMC 
Gary Shapiro - FCDMC 
Richard Waskowsky - FCDMC 
Lon McDermott -TOW 
Miles Johnson -TOW 
Lyle Mmdock - TOW 
Mark Gavan - EEC 
Florin Braileanu - EEC 
John Gleason - Gannett Fleming 
Frank Namatka - Gannett Fleming 

DISCUSSION: 

Agencla Items 

2. Des ig  team answering questions about 70% Design 

Mark Gavan opened the meeting saying that the design team compiled the comments that 
were received but EEC was not prepared for a comment resolution meeting, as it did not have 
sufficient time to evaluate the comments. However, EEC was ready to discuss and answer 
questions about comments or issues that were considered critical by the reviewers. Also, 
Gannett Fleming was ready to provide answers to the comments pertaining to the structural 
aspects of the project. Mark Gavan suggested to schedule a Comment Resolution Meeting 
later. 

Scott Vogel pointed out that delaying the comment resolution meeting might adversely affect 
the compressed project schedule and he suggested the meeting to take place on July 6'h. Mark 
Gavan agreed on the date and suggested 2:00 pm for the time. All parties agreed on that. 

a 
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John Gleason ~address i . r : .&s tn~c tura l  comments by Kurnar Hanumaiah as l'ollows: I 
Cornnzent No. 177 -Approximate Quantities for cubic yards of concrete and pounds of sleel 
l~jVjiLl,c.s!i~yn in tile plans ~tw&&le~itetk%+Cor the t10odwa11s~Typg A a11a . ,  drop 
structure.a11(1 TCEI~CI' Strcet Bridecff ~~~~~ 
t t F s w  

standard and to incrcasc the concrete cover for the spm&bottom flaks-stcel of tlic top slab 
from 1 inch to 1 '/z inches. 

Comment No. I50 - A detail will be addcd that shows how the parapet floodwall ties into the I 
debris fins. 

Comment No. 181 - A  check of the existing Tegner Street Bridge wing walls LO re1ni11n but 
mder new loading cond~tions was performed and is included in the structural calculations 

hci~.d\vi~Il at tikc soull~west. The northwest wail aud the Go1~1 Mine Vil la~e walls are 
satisfactol.li;.thc southeast wall requires some foot in^ modifications to remain stable.* 
+ h u m - -  , . .  , . , e ; t d $ i c i p  

. . . , . . 
~etnwecl-ai~t&rd.ittikt-~iis-pttrbf &&eedfva1k 

Comment No. 182 
a. Drawings S%-SrC,k+throu~h STPST8will be provided at the 100% submittal; I 

' b. Will provide reinforcing steel size and spacing; 

c. Will evaluate the need for an additional lap andior constrnction ioint to optimize 
desien and facililate conslruction; 

d. Four load cases were considered per USACOE methodology for floodwalls; 

e. Rnstication allowance shown on the land side of the wall on the wall batter is a . . 
graohical error and will be corrected. -No Rustication 
will be shown to cxtend below finished grade a minimum of one foot?: 

Comment No. &%Is3 l 
a. Will revise construction note as suggested; 

b. Will revise construction note as suggested; 

Comment No. 154 
a. Sanie sesnonse as to cornments a. and b. under 183: 
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b. Will revise ~'ei~~forcinysteel size and suacin~ as needed. I 
('o~nmcnt No. 18.5 

The requirement ibr use of ~l-0'minin~~ittr~~e~~i~ei-3i~2-fz~mmff~water stops at 
both constrnction arid expansion joints will be removed-A detail ibr the water s t o a  
remain for LISC bv the contractor when necdcd. Expansion joints , ~ 

e o n s l ~ t - i e 1 1 - j e i ~ ~ f o r 4 k e - ~ e ~ - w " i l - ~ 4 ~ ; - ~ i  m b e  used 
wall construction but may he ueeded where vertical extensions of existing wingwalls occur 
as those walls were provided with such joints. 

I 
John Gleason addressed slriictural comincnnrovided by Mark Lewis in the meetii~g. The --- 
coniiuents and ucspou1~c~ill.e t>aranJiras&as follows: 1 
Comment*; Slreet 61 (S/'4). Will hairnin stirups he used in the /)rrrcmet flootEivirl1 section? 
?lierev c~uee~rsier to i,uic~ll in the fie1ddh~Ma~/ck~~t~t~~~-t'?zeIui~-ii~s~mm~~y) 1 
Response: Yes. The detail will be revised accordingly 

Comment: Sheet 61 (ST4). Section I, typical debris wall section; Use 90 degree hooks at 
base of #9flemral bars to facilitate placement. 

Response: Will revise detail to show 90 degree standard hoolcs. 

Comment: Sheet 61 (ST4) In Section I ,  irihai w ihe roncrete cover over the footmz steel? -- I 
liesponse: 'l'ypicallv il is 3-inches but w ~ l l  use 6-inches on the top as suggested by the Teain 
based on a n t i c i ~ w o t e n l i a l  lor sancl-ladenscour. 

Comment: Sheet 61 61'4). In Section I ,  will there be confinement steel provided at nose of 
debris fin? 

Response: Yes. Detail will bc rcviscd accordinglv. 

Comment: Sheets 60 cmd 61 6YT 3 and S2'4). Sumest usinfi sleeves throuah the debris fins to 
simplifv fol-nzinp o f  the purupet wall rtnd fins -was provicied). 

Rcsnonse: Su%~cstion noted. Details of parapet attachment to floodwall will reflect 
constructabilitv concern and provide direction to conWactor. 

Conzment: Sheet 62 (ST.5). In Section 3: clarify detail for dr i l l in  and e~oxvinfi  into existing 
winr walls. 
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Rcs1;onse: Will clarifv. 

Gary Shapiro chose to discuss some of his comments, as follows: 

Comment No. 49 - EEC will remove the drainage blankets from typical sections; Frank 
Namatka agreed that they are not necessary; 

Comment No. 52 - EEC will provide a bend in the alignment of the 2-42" detention basin 
pipes instead of using a curved alignment. 

Comment No. 67i - EEC will provide an access point to the wash west of Tegner Street 
Bridge; it will likely he located on the south bank, close to the west end of the project. 

In that context, an access point for the island was discussed. TOW (Lon McDermott) stated 
that it would be difficult to have Goldmine Village owner accept an access easement through 
their property. After a general discussion on the subject, Scott Vogel suggested TOW (Lon 
McDermott) to contact the trailer park owner and persuade him to grant permanent access to 
the island through his property. Lon McDermott accepted to talk to the trailer park owner. 

Comment No. 70a - EEC will identify Cassandro Wash Drainage System and provide detail 
for the bolt-down cover at one manhole. 

Comment No. 70d- Per Lon McDermott, TOW would contract out the drilling of the new 
water well and abandonment of the existing well. The EngineerIContractor for the well 
relocation would cap the existing well bellow the bottom of the floodwall footing. 

Comment No. 90 - EEC will revise the Section 219.3.2 of Special Provisions to include a 
paragraph that talks about anchor pins for the filter fabric and their spacing. 

General Comment about Top Soil- EEC would revise and simplify the top soil specifications 
and restrict top soil to select material that is available locally. The top soil would be dumped 
on top ofthe gabions to provide conditions for native plants to develop. 

General Comment about headwalls at Dvainage Connector Pipes - EEC will provide outlet 
treatment details that would be specific to each pipe and its location. EEC (Florin Braileanu) 
stated that headwalls are not appropriate in any condition and not necessarily required for 
bolting a flap gate; there are flap gates designed to be set directly on the pipe end. In 
addition, outlet pipes may go through gabion walls or mattresses as the wire mesh and rock 
wrap the pipe around tightly without leaving voids larger than the porosity of the gabion 
rock. Examples of such treatments would be provided in the 70% Comment Resolution 
Meeting on July 6. 
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General Comnzent about W R o u t e  - EEC will revise the corresponding section in Special 
Provisions to incl~tde the W R o u t e .  

Cathy Regester chose to mention some of her concerns, as follows: 

Comnzent No. 7 - Issue must be discussed with ADOT; FCDMC (Scott Vogel) would try to 
arrange a coordination meeting with ADOT/Jacobs on June 29 ant FCDMC. 

Comment No. I2 - EEC will verify the calculations. 

Scott Vogel chose to mention some of his concems, with respect to information that should 
be provided in the plans and specs: 

Comment No. 102 - EECIGF to provide Shear Stress calculations for several cases. GF 
(Frank Namatlta) presented the procedure and responded that he has begun performing those 
calculations. He obtained a rock size average (D50) of 9" for the length of the project. 
Calculations would be completed and included in the design report. A general discussion 
took place with respect to the need of having different average rock sizes in different places 
along the project. Scott Vogel suggested that a minimum unit weight for rock be provided in 
the Special Provisions to ensure that the Shear Stress calculations would be correct for the 
type of rock being used. 

Comment No. 118c - Electric and Water Hookups will be abandoned in place instead of 
being removed. 

Comment No.. 124c - Concrete floodwall will be the back wall to the well site. 

Comment No. 124d- TOW to provide FCDMCEEC their suggestion of where the sewer 
manhole in the wash should be relocated. 

Comment No. I70c - Traffic control plans will be submitted to TOW and ADOT for 
approval. 

Comment No. 173c - Per TOW (Lyle Murdock) suggestion, EEC will specify that the color 
of the Decomposed Granite should be "Palomino Gold"; the color matches the material 
existing at the Community Center. EEC will specify that the Contractor is required to submit 
samples for approval. Also, EEC will specify pre-emergent treatment for the slope prior to 
application of Decomposed Granite. I 
rustication and that u detail will be provided when the treatment to be used is selected. I 

Page S of 7 



3. Design Issues 

a. Coordination with developments 

TOW (Lyle Murdocl) pointed out that the site south of the BNSF Railroad is being 
developed (several buildings have been or are being completed) and the EEC flooding 
maps show the area being inundated. EEC (Mark Gavan) said that the flooding occurs 
because of the two 48-inch drainage pipes that convey local runoff through Goldmine 
Village. Mark Gavan presented the situation, pointing out that there are two possible 
scenarios: 
- If no flap gates were considered for the pipes, the itlitlea south of BNSF Railroad 

would flood at an elevation higher than the elevation corresponding to the existing 
100-Year storm in Sols wash; that is due to the increase in 100-Year Water 
Surface Elevation in Sols Wash that the Sols Wash project induces. 

- If flap gates were set on the pipes, flooding would occur because of the local 
runoff that is restricted to reaching Sols Wash during a major storm event in Sols 
Wash. 

TOW (Lyle Murdock) pointed out that the development south of the railroad has been 
graded high with respect to the road that leads to the railroad underpass. EEC (Mark 
Gavan) requested the Grading and Drainage plans for the development to asses the 
drainage condition and stated that the contour map available to EEC in the area is not 
as good as the mapping provided north of the railroad. FCDMC (Cathy Regester) 
suggested using the paper mapping for the Black & Veatchi Coe Van Loo 1994 
floodplain delineation to asses the condition of the area. FCDMC (Scott Vogel) 
pointed out that eliminating the flap gates on the two 48-inch pipes is an acceptable 
option, if the flooding from Sols Wash could be contained within the right-of-way. 
TOW (Lyle Murdock) agreed to provide Grading and Drainage plans for the 
development to EEC, and EEC agreed to asses (based on revised mapping provided 
by FCDMC from the 1994 study) whether the local flooding could be contained 
within the right-of-way / drainage easement or not. 

b. Local Drainage: Southwest Gas site. 

The Southwest Gas site lies very low with respect to its suno~mdings; the only 
drainage relief out of the area is provided by two grated catch basin inlets and a 24- 
inch HDPE pipe that discharges into Sols Wash. As the existing conditions show, the 
site wo~lld be flooded by the 100-year flow in Sols Wash. As a flap gate would be set 
on the 24-inch pipe outlet to protect the site from being flooded by Sols Wash, 
flooding could occur due to local runoff during a flood event on Sols Wash that 
closes the flap gate. EEC will define the drainage area around the site, calculate the 
peak runoff, obtain Finished Floor elevations for the main building and Maintenance 
facility and provide the retention volume required to keep the site dry. 
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c. Local Drainage: Detention Basin 

EEC will prepare the Right-of-way map for the area affected by local ponding along 
the US 93 Bypass embankment and provide it to FCDMC. The map should show 
individual parcels, right-of-way and easement limits. 

4. Other Issues: CLOMR 

General discussion took place about the impact the FCDMC CLOMR has on advancing the 
ADOT LOMR though the approval process. FCDMC (Scott Vogel and Cathy Regester) 
pointed out that the review of ADOT LOMR stalled because the reviewer requested more 
hydraulic information about Sols Wash. Without the LOMR being approved, the ADOT 
project losses its Federal f~~nding. Therefore, it seems that the Sols Wash CLOMR has to be 
completed rapidly and submitted to FEMA for review. EEC (Mark Gavan) pointed out that it 
would be difficult to advance a completion date while EEC's Lloyd Vick (that would be in 
charge of completing the CLOMR) was not present at the meeting, but that may he possible 
at the end of July, beginning of August at the earliest. However, EEC would begin worlting 
on the CLOMR immediately. 

Action Items 

EEC to prepare for the 70% Comment Resolution Meeting set for July 6th at 2:00 pm; • EEC to re-evaluate the drainage conditions at the development site south of BNSF Railroad; 

EEC to re-evaluate the drainage conditions at the Southwest Gas site; 

TOW to provide feedback to FCDMCIEEC with respect to the sewer manhole relocation at 
the well site; 

EEC to provide FCDMC the digital Right-of-way map for the area affected by local ponding 
along the US 93 Bypass embankment; 

EEC to begin working on the CLOMR immediately; 
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M E E T I N G  M I N U T E S  

PROJECT: Wicltenburg Downtown Flooding Hazard Mitigation Project -Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: FCDMC, Buckhom-Mesa Conference Room 
TIME: 1:30 PM 
DATE: .Tulle 29,2006 

ATTENDEES: Scott Vogel 
Catherine Regester 
Larry Doescher 
Dennis Crandall 
David Benton 
Lon McDermott 
Miles Johnson 
Berwyn Wilbrink 
Mark Gavan 
Lloyd Vick 
Florin Braileanu 

- FCDMC 
- FCDMC 
- ADOT 
- ADOT 
- ADOT 
-TOW 
-TOW 
-Jacobs Civil 
- EEC 
- EEC 
- EEC 

DISCUSSION: 

Agencln Items 

1. Introductions 

2. US 93 Bypass Coordination 

a. Local Drainage along US 93 Bypass Embankment. 

Scott Vogel pointed out that there are local drainage flows coming in from the north and 
the west to the Bypass project and ADOT/Jacobs and FCDMC/TOW/EEC need to 
coordinate with respect to the Hydrology and Hydraulics design in this area. 

EEC (Lloyd Vick) mentioned that EEC and Jacobs design teams met and agreed to upsize 
the farthest north bypass culvert from 48-inch to 60-inch. EEC revised calculations and 
concluded that the pipe requires a flap gate because of the difference in the Water Surface 
Elevation between this pipe and the next pipe downstream. The two pipes create a flood 
pool west of the bypass embankment; a high water level at the upstream pipe would force 
the water to the downstream pipe and fill up the flood pool, without leaving detention 
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volume available for the local runoff. With local runoff coming in, the dike adjacent to the 
WQARF site is not high enough and water would spill to the south over its crest and into 
the large detention basin at Coffinger Park. 

Dennis Crandall and Larry Doescher asked if the adding a second dike at the upstream 
culvert would be an option, and if true, where should it be located. Lloyd Vick responded 
that lack of ~ i g h t - o f l ~ a y  prevented such a solution. Berwyn Wilhrink agreed and added 
that the dike would need to extend well beyond the existing Right-of-way to meet existing 
ground. 

Lloyd Vick pointed out that adding a flap gate to the pipe in question would provide 
enough volume to contain the 10-Year local runoff in the flood pool, in addition to the 
volume backing up from Hassayampa River through the 66-inch pipe at the WQARF site 
and provide the 3-foot freehord required by FEMA. Raising the top of the dike is not 
possible because of lack of Right-of-way. Dennis Crandall questioned whether this area is 
in the Hassayampa River floodplain. Lloyd Vick responded that the site is in the 
floodplain. 

Berwyn Wilbrink questioned the need of a flap gate as the ADOT project provides means 
of connecting the two sides of the roadway embankment in the existing floodplain. Lloyd 
Vick responded that the roadway embankment confines the local n~noff; according to the 
design criteria, 10-Year local mnoff has to be stored during a 100-Year flow in 
Hassayampa River. Mark Gavan and Cathy Regester emphasized that without the flap gate 
at the upstream pipe, the water spills into the large detention basin at Coffinyer Park and 
the excess volume cannot be contained. Dennis Crandall said that ADOT is concerned with 
the maintenance of the flap gate. Berwyn Wilbrink added that the only flap gate on the 
Bypass project is at the roundabout at the Community Center, which falls within the TOW 
maintenance res~onsibilities. Dennis Crandall asked if the flap gate would be included into 
the ~ a i n t e n a n c e ~ l a n  for the Sols Wash project. Lon ~ c ~ e r k o j t  responded that TOW 
would assume such maintenance res~onsibility. Therefore, Dennis Crandall and Berwyn 
Wilbrink agreed to provide the flap gate to the culvert and use a model similar to the one 
used for the Sols Wash project. 

b. ADOT-FCDMC Project Matchline 

Berwyn Wilbrink expressed his disappointment with the fact that the two projects are on 
different datum and coordinate system; that prevented Jacobs from having a thorough 
review of the 70% design for the Sols Wash project. He pointed out that the ADOT bridge 
does not provide an exterior bamer and the top of the Sols Wash levee exceeds the top of 
the slab at the tie-in location. Berwyn Wilhrinlc also mentioned that the revised sewer 
alignment at the Co~nmunity Center was not included in the plans. Mark Gavan responded 
that three section points from the ADOT project were surveyed and translated into 
FCDMC coordinate system and datum. 
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Action Items 

Jacobs Civil to provide a flap gate at the 60-inch culvert and change the flap gate at the 
Community Center roundabout to a model similar to the one used for the Sols Wash project.. 

EEC to 
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Off-Site Drainage Area Map 
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Exhibit 5 
Hydraulic Cross Section Map 
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