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SECTION 4: HYDRAULIC ANALYSIS

4.1 Method Description

There are four (4) separate washes contained within the study area and approximately 6.9 miles of
floodplain is determined. Please refer to the Vicinity Map, Figure 1-2. The four washes studied

by detailed hydraulic methods are as follows:
Wash 9 Wash 10 Wash 11 Wash 12

The detailed study method is comprised of the U. S. Army Corps of Engineers (COE) HEC-2 Water
Surface Profiles Program, Version 4.6.2 dated May 1991. An enhanced version entitled ProHEC-2,
implemented by Dodson and Associates allows for augmented editing and on-screen graphics

capabilities.

The starting water surface elevation for Wash 9 is based upon critical depth at the first cross
section. The wash reaches normal depth at the downstream limit of study at the Fort McDowell
Indian Reservation Boundary. At this location, the water surface elevation from the nearby Verde
River has no hydraulic effect on Wash 9. Wash 10 is tributary to Wash 11, thus the starting water
surface is based upon the previously calculated mainstream water surface elevation. Wash 11 begins
at normal depth as determined by the slope-area method. To be conservative, Wash 12 begins at
an approximate water surface elevation from the Verde River. Because the bed profile is steep, the
next upstream cross section defaults to critical depth in the HEC-2 model, thus the starting

condition has no effect on the remainder of Wash 12.

The floodplains and floodways are prepared using the guidelines in the March 1993 edition of
FEMA Document 37, Flood Insurance Study Guidelines and Specification for Study Contractors
(FEMA 37) and FIA Document 12, Appeals, Revisions, and Amendments to Flood Insurance

Maps, January 1990. Floodways are initially determined using the equal conveyance encroachment

method with the final analysis utilizing Encroachment Method 1 (specified encroachment station).
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Additional floodway criteria was gleaned from Floodway Determination Using Computer Program

HEC-2 , COE Training Document No. 5, January 1988.

4.2 Parameter Estimation
4.2.1 Manning's n Value
4.2.1.1 General

The washes have been separated into reaches that have similar hydraulic characteristics, thus will
have the same Manning's n roughness coefficient. Each reach has been identified with a two or
three-character identifier. The identifier starts with the wash name which is a one or two digit
number and the third character is the reach number; For example, 11B is Wash 11, Reach B. The

n value computations are contained in Appendix C.

Exhibit 1 (See Appendix C), entitled "Manning's n Value Map", shows reach limits, the location of
photographs, and n values for a reach. The density of vegetation has significant impact on the
roughness coefficient and has been considered in the n values. Vegetation within the floodplain has

been identified to include the following:

Brittle Bush

Cactus - Barrel, Cholla, Prickly Pear, Saguaro
Catclaw

Creosote Bush

Desert Broom

Mesquite

Native Grasses

Ocotillo

Palo Verde Tree

4-2
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4.2.1.2 Methodology

Each reach was initially identified from the 1 inch = 200 feet semi-rectified aerial photographs. The
discerning characteristics were channel size, apparent similarities in bed material, and vegetation.
Each reach was photographed during the field reconnaissance phase at representative and accessible
locations. Representatives from the Flood Control District of Maricopa County (District) assisted

during one of the field reconnaissance visits.

Manning's roughness coefficients are estimated using the methodology contained in the USGS report
on Manning's Roughness Coefficients (Reference 21, Section 6.5). Chow's book, Open Channel
Hydraulics (Reference 4, Section 6.5) was also consulted for background on the USGS
methodology and photographs of typical channels showing different n values. The basic
methodology is to select a base value of Manning's n for the bed material, and then add adjustments
for irregularity, obstructions, vegetation and variations in channel cross-section. If sufficient channel

meander is present, a multiplier is applied to the sum of the n value enumeration.

A plastic grid is shown in some of the photographs. The outside measures 1.5 feet square. The

inside grid measures 1.0 feet square, with 1 inch grids.

4.2.1.3 n Value Determination

Base Roughness Value

The base n value for bed material roughness is selected utilizing a photograph of the grid on the bed
material. The dimensions of the grid allowed determination of the size of the bed material. Within
the study area, bed material ranged from sandy gravel to riprap, with base n values ranging from
0.024 to 0.050.

4-3
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Adjustments to Base Value

Based upon field reconnaissance data and the photographs, adjustments are added to the base
roughness value. Where washes had a low-flow channel, the side slopes were observed to be

moderately eroded.

Obstructions varied from stumps or fallen trees to block walls in backyards. Vegetation was found
mainly outside of the low flow channel. In some instances, the low-flow channel had some trees
or bushes growing in it. In general, the channel cross section size and side slope varied gradually.
A portion of each wash traverses through established golf courses, with a turf n value of 0.030.
There were no washes that had enough meander to warrant an adjustment. Overbank n values
ranged from 0.020 to 0.070. Throughout the study area, n values for the main channel ranged from
0.030 to 0.050.

4.2.2 Expansion and Contraction Coefficients

The expansion and contraction coefficients are set at 0.1 and 0.3, respectively, for most applications.
At culverts, or other constrictions, these values are revised to 0.3 (expansion) and 0.5 (contraction)

to account for the increased hydraulic losses.

4.3 Cross Section Description

The majority of the cross sections are determined from the photogrammetric data used to develop
the topographic mapping. Field survey data is used at culverts and at a concrete levee near Wash
11 River Mile 2.4. Survey data is also used for cross sections at Wash 11 River Mile 1.831 to
2.011 because of channelization that occurred after the updated aerial mapping. All cross sections
are oriented as if looking downstream. Cross section station 10,000 is placed at the thalweg. The

thalweg location matches that of the Hydrology study.

4-4
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4.3.1 Channel and Overbank

Prior to obtaining GR records for exact locations, the channel stations were approximated from field
reconnaissance data. The proposed locations of channel bank stations are shown on a sketch
contained on each roughness coefficient calculation sheet in Appendix C. The letters "L" and "R"
denote the location of the left and right channel bank stations, respectively. Final bank stations are
shown on the cross section plots contained in Appendices E through H for each study wash. In
general, the majority of washes have a low-flow channel, with vegetation outside of the low-flow
channel. Some portions are channelized with railroad ties or block walls. At these locations bank

stations are set at the top of wall.

4.3.2 Bridges or Constrictions

4.3.2.1 Minor Hydraulic Structures

The golf cart bridge at Wash 9 River Mile 0.816 has a surveyed low chord elevation (1555.44) that
is above the 100-year water surface elevation (1554.46) and therefore is not modeled in the HEC-2
model. Constrictions in a floodplain are caused by culverts at roadway crossings. Culverts smaller
than or equal to 36-inch round or equivalent are not included in the HEC-2 model since they would
be hydraulically insignificant during a 100-year storm. The culvert at the Wash 9 crossing of Forest
Road is in this category. There are four culverts along washes that are analyzed using HEC-2. All
of these are multiple barrel concrete box culverts. The culverts appear to be stable from scour and
from washing out during a 100-year overtopping event. The upper two culverts on Wash 9 have
0.5 to 1.5 feet of sediment, which is accounted for in the HEC-2 model. Figure 4-1 presents a

photograph of the inlet side of each of 4 culverts modeled by the special culvert routine.
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FIGURE 4-1
STUDY WASH CULVERTS AND PHOTOGRAPHS

1 2
Wash 9 Wash 9
3-10'x4"x49.08" CBC at Via Hermosa 2-8'x4'x38" CBC at Vado Court
Looking Downstream at Inlet Looking Downstream at Inlet

NOTE: The Golf Cart Bridge upstream of this culvert is above the

100-year flood level.

Wash 9
2-8'x4'x33" CBC Wash 11
at Quail Haven Drive 4-10"x4'x38" CBC
Looking Downstream at Inlet at Agua Verde Road

Looking Downstream at Inlet
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4.3.2.2 Major Hydraulic Structures

There are two major hydraulic structures within the study area. An existing riprap-lined flood
control levee near Wash 10 River Mile 1.33 diverts the wash in a more northeasterly direction. The
levee was evaluated and tested by a geotechnical engineer hired by the Flood Control District. The
levee was found to be stable and no further consideration is needed for floodplain delineation. A

photograph of this levee is in Appendix C, with the n value photographs for Reach 10D.

The second major hydraulic structure is a concrete levee at River Mile 2.4 in Wash 11. This
structure diverts a tributary, that previously flowed into Wash 10, to Wash 11. A photograph of
this levee is also found in Appendix C, with the n value photographs for Reach 11G. For ease of
reference, this levee is referred to as the Section 36 levee. In conjunction with the Section 36
levee, Wash 11 was channelized from River Mile 1.2 to River Mile 2.0. This earth-lined channel
is designed to accommodate the increased runoff from this diversion. The levee structure was
constructed after the original aerial photography date of December 1993. Thus it was necessary
to survey cross sections for the hydraulic model. The hydrologic effect of the levee is discussed in
the Hydrology Report TDN in Section 3.4.3 (page 3-69) (Reference 13, Section 6.5). The hydraulic
model also accounts for the levee, since the maximum flow rates in Wash 10 and Wash 11 are
established with or without the Section 36 levee. The discharge values are reported in the Summary
of Discharges table in the Draft Flood Insurance Study (Table 3-1 in Appendix J).

4.3.2.3 Prior Channel Modifications

Prior to the start of this study, some modifications were made by others to portions of the study
washes. These modifications include channel realignment, bank erosion protection, and widening
or deepening channels. For example, Wash 11 has been shifted 500 to 600 feet to the north since
the Zone A determination shown on the Flood Insurance Rate Map Panel 1300. The mapping, field
surveys and field reconnaissance adequately depict the modifications. These conditions are
considered an existing condition for the purposes of the Rio Verde South Floodplain Delineation
Study.

4-8
H:\P\89407003\WP\TDN-Rpt. FEB



4.4 Calibration

4.4.1 Special Culvert Routine in HEC-2

Each culvert modeled by the HEC-2 Special Culvert Routine is analyzed by an independent method,
the HY-8 (Version 4.0, April 1992) model. The HY-8 computer program is a culvert analysis
program developed by the Federal Highway Administration (FHWA). It utilizes standard culvert
nomographs developed by the Bureau of Public Roads, as published in Hydraulic Design Series 5.
Where there is culvert overtopping, the HY-8 weir overtopping option is implemented, using
roadway data from the HEC-2 BT records. Table 4-1 presents the comparison of results. Based

upon this comparison, the HEC-2 model presents acceptable results for the floodplain at culverts.

Table 4-1
Summary of HEC-2 Special Culvert Routine Verification

Culvert HEC-2 Cross HEC-2 Culvert Total Computed WSEL Difference
ID Section Flowrate Flow in feet Comment
River Mile cfs Rate HEC-2 HYS (HEC-2 -
cfs HY8)
WOVIAHER w9 0.762 970 1010 1549.22 1549.44 -0.22 OK
WOVADOCT W9 1.736 425 660 1641.56 1641.43 +0.13 OK
WOQUAILH W9 1.796 349 660 1646.35 1646.88 -0.53 OK
Wwi1 W11 1.270 740 740 1593.09 1593.00 +0.09 OK
4.4.2 HEC-2 Model Calibration
The study washes are ungaged watersheds with no stream gage data available. Therefore,

calibration to historic events is not possible. Washes 9, 10 and 11 were previously studied by
engineers designing channelization and culverts. In general, a comparison to the previous design
yields comparable results. For example, there is a block-wall-lined channel from Wash 10 River
Mile 0.56 to 0.83. The floodplain is contained within the channel, which agrees with the design

computations. In other areas, the mapped floodplain limits were inspected for reasonableness, and

found to be appropriate for this area.
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4.4.3 Flow Splits

The discussion on flow splits within the study area is in Section 4.5, which discusses special

problems.

4.5 Special Problems

Wash 9 near River Mile 1.5

Wash 9 contains an island flow situation near River Mile 1.5. The majority of flood water passes
the island on the north side. The thalweg is depicted on the south side because the thalweg location
was selected during hydrologic modeling, and it was agreed that the hydrologic and hydraulic
models would use the same thalweg. A supercritical analysis is used to determine the amount of
split flow. The floodplain is mapped for a subcritical flow regime using the flow rates from the
supercritical analyses. Appendix E contains the HEC-2 output for the island flow situation. The
floodway is mapped on the north side of the island where the majority of flood water passes, even
though the floodway crosses the thalweg. The island is approximately more than 1.0 feet higher

than the surrounding floodplain.

Wash 9 near River Miles 1.73 and 1.79

Each culvert near the upstream end of the Wash 9 study limits would be overtopped during a 100-
year event. A portion of the overtopping flow would split off to the north. These flow splits are

not considered because the flow depth at overtopping is approximately 1.0 feet or less.
Wash 10 near River Mile 1.0
Near Wash 10 River Mile 1.0, five buildings (as of aerial photography date) are within the 100-year

floodplain. Even though Wash 10 is channelized through this reach, it is rather shallow and unable

to contain the 100-year flood.

4-10
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Wash 10 and 11 Confluence Area

Prior to its confluence with Wash 11, a portion of Wash 10 flood waters splits off at Forest Road
and joins Wash 11. A separate HEC-2 analysis is used to determine the split flow
(W10SPLIT.IH2), since the split flow routine is incompatible with floodway encroachment
methods. The Wash 10 and 11 confluence area is hydraulically complex, with several separate low
flow paths within the mapped 100-year floodplain. This complex situation is typical for this
watershed, and is typical of many desert washes where there are several flow paths. While viewing
the Wash 10 cross section plots (0.021 and 0.070) contained in Appendix F, an island is evident to
the right of the thalweg. Since this island is less than one foot above the 100-year flood, a separate

island analysis is not needed, and the entire area is mapped as floodplain.
Wash 12 from River Mile 0.5 to 0.7

The left bank of Wash 12 between Cross Sections 0.488 and 0.748 is composed of a natural ridge
or embankment separating it from a smaller wash on the other side. The ridge is overtopped in this
vicinity by the 100 year flood. An additional HEC-2 file (W12-ZA.IH2) is used to determine the
lateral extent of the Zone A on the non-channel side (left of the left bank station), and is contained
in Appendix H. The additional analysis removes the ridge from the GR records, extends the cross
section further and uses the full channel discharge. The floodplain in this vicinity is mapped with
the full flow on the channel side of the ridge, and the Zone A is mapped from the results of the

additional HEC-2 analysis. This depicts the most conservative floodplain representation.
4.6 Floodway Modeling

A floodway is determined for the floodplains of the study washes, based upon equal-conveyance
reduction on each side of the floodplain. Initially, the HEC-2 Floodway Method 4 was used to
determine the floodway limits, and the final floodway is implemented via Floodway Method 1. In
areas where the wash is already channelized, or there are defined historic banks above the flood
level, the floodway is set equal to the floodplain. The floodway data for all study washes are shown
in the respective Standard Floodway Table found in Appendices E, F, G, and H, at the rear of each
HEC-2 output.
4-11
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4.7 Final Results/Computer Output

The final HEC-2 output for each wash is set forth in a separate Appendix as follows:

Wash 9 Appendix E
Wash 10 Appendix F
Wash 11 Appendix G
Wash 12 Appendix H

The individual cross section plots and the stream profile plots follow the HEC-2 output for each
wash. Table 4-2 presents the HEC-2 files used for this study. The file used for floodplain mapping

is marked with an asterisk.

4.8 Computer Model Diskette

A computer diskette containing the input files necessary to generate every HEC-2 output appearing
in this Technical Data Notebook is contained in a plastic pocket at the rear of this report. The file

README.DOC contains explanatory information relevant to the enclosed computer files. Table
4-2 contains the essential parts of the README.DOC file.
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WASH 9

WASH 10

WASH 11

WASH 12

File Name

WOFW1.IH2*

WOIS1SUP.IH2

WOIS1SUB.IH2*

WOIS2SUP.IH2

WOIS2SUB.IH2*

WI10FW1.IH2*

WI0SPLIT.IH2

WI11FWI1.IH2*

WI12FW1.IH2*

WI12-ZA IH2*

TABLE 4-2
HEC - 2 MODELS

Description

Wash 9, 100-year base flood and Floodway
Method 1 analysis.

Supercritical island analysis to determine the flow split around
the island (north channel).

Subcritical island analysis using flow rate determined from
supercritical analysis. Used to define the floodplain in the
vicinity of the island (north channel) near River Mile 1.5.

Supercritical island analysis to determine the flow split around
the island (south channel).

Subcritical island analysis using flow rates determined from
supercritical analysis. Used to define the floodplain in the
vicinity of the island (south channel) near River Mile 1.5.

Wash 10, 100-year base flood and Floodway Method 1 analysis.
Flow rates are adjusted to account for a split flow at Forest Rd.
(RM 0.444 & RM 0.454).

Analysis of split flow at Forest Rd. (at RM 0.444 & RM
0.454). Flow leaving Wash 10 is added to Wash 11 at RM
1.201 and subtracted from the downstream flow in 100-year
base flood and Floodway Method 1 analysis (W10FW1.IH2).
A separate analysis is required because a split flow analysis
cannot be run in conjunction with a floodway analysis.

Wash 11, 100-year base flood and Floodway Method 1 analysis.
Flow rates are adjusted to include inflow from Wash 10 split
flow at Forest Rd.

Wash 12, 100-year base flood and Floodway Method 1 analysis.

Wash 12, 100-year analysis to delineate the Zone A floodplain.

* Indicates file used for floodplain mapping.
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SECTION S: EROSION/SEDIMENT TRANSPORT ANALYSIS

Fixed-bed hydraulic modeling is used throughout the study area. Erosion along the washes is not
considered, and sediment transport is not analyzed. These issues are outside the Scope of Work

for this Study and are not part of this report.
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SECTION 6: REFERENCE MATERIALS

6.1 Other Published Flood Studies

There are no other significant published flood studies of record for the study washes.

6.2 Previous FEMA Studies

The previous FEMA study for Washes 9, 10 and 11 contains older hydrologic modeling and
approximate-method of floodplain delineation. For these reasons, the previous FEMA study is not
pertinent to this study, which uses the current hydrologic modeling and detailed-method floodplain

delineation.
6.3 Other Applicable Studies

The Rio Verde North Floodplain Delineation Study should be consulted for other pertinent

information in the vicinity. This study covers washes adjacent to the Rio Verde South study area.
6.4 Published and Unpublished Historical Flood Information

Shortly after this study began, it was learned that one or two residential dwellings along the original
Wash 10 alignment had been flooded in the past. Since that time, the levee at Wash 10 River Mile
1.33 has been constructed, and there have been no further reports of flooding. There are no other
records of published or unpublished flood information for the study washes. The “Rio” fire which
occurred within the watershed in July 1995 would have an effect on the hydrologic and hydraulic
analyses. Since this would be temporary until vegetation is re-established, the effects of the fire are

not considered.
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Manual.

U.S. Army, Corps of Engineers, September, 1990. HEC-2 Water Surface Profiles Users
Manual.

U.S. Department of Transportation, September, 1985. Hydraulic Design of Highway
Culverts, Hydraulic Design Series No. 5, FHWA Report No. 1P-85-15.

U.S. Department of Transportation, May 1987. HY8 Culvert Analysis Microcomputer
Program Applications Guide.

U.S. Geological Survey, 1991. Manning's Roughness Coefficients for Stream Channels and
Floodplains in Maricopa County, Arizona.

U.S. Geological Survey, Water Resources Division, April, 1991. Manning's Roughness
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona.

6.6 Applicable Improvement Plans, Maps and Related Documents

The Data Collection Report, completed as part of the Scope of Work, follows. It contains a list

of improvement plans, drainage reports and related documents pertinent to this study, as well as a

brief description of the document. Since development is on-going within the study area, some of

the more recent documents will not be included in this list.
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FLOOD INSURANCE STUDY
for
RIO VERDE SOUTH
FCD CONTRACT NO. 93-07

SUMMARY REPORT FOR
PHASE I, TASK 2 DATA COLLECTION
March 9, 1994

As part of the Scope of Work for the Flood Insurance Study for Rio Verde South, data collection
was performed. Several reference sources were consulted in order to obtain the results of previous
studies and other pertinent data to support development of this study. The following is a brief

summary of that information.

Summary of Data Collection
1. FEMA/Michael Baker Jr., Inc.:

a. A report entitle "Floodplain Study of Rio Verde, Arizona", dated May 20, 1988, by
Wiley & Associates.

b. Sheet 1 through 3 of topographic maps entitled "Rio Verde Flood Study", dated May
20, 1988, by Wiley & Associates. Scale: 1"=40". Shows HEC-2 cross-section

locations.

c. A blueprint of an aerial photograph entitled "Rio Verde Flood Study", showing the Rio
Verde Subdivision limits and channel locations, dated February, 1987, by Wiley &

Associates. Scale: 1"=410"+.

d. A drainage map entitled "Tonto Verde, Master Drainage Map", dated November, 1986,
Sealed 11/7/86, it is the map for Item 1-e.

6-4
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e. A drainage map entitled "A Map for Drainage Study, Rio Verde", showing floodplain
boundary delineations, dated February, 1987. Scale: 1"=150". (Not sealed, it is the
original drainage study for Rio Verde.)

f. A report entitled "Preliminary Drainage Report, November 1986, Tonto Verde Master
Plan", dated November 1986, by Wiley & Associates. For associated map see Item 1-d.

g. A topographic map entitled "McDowell Mountain Park Channel", dated July 1987, by
Wiley & Associates. (This is the diversion dike on Wash 10.)

2. Newspaper Articles/Clippings:

a. The Times/Rio Verde

Dates:

- June 9, 1993

- June 16, 1993

- July 21, 1993

- December 15, 1993
- December 22, 1993

3. Development Master Plan for Tonto Vista Contour Map with Golf Course Layout. Scale:
1"=300". By A. Wayne Smith & Associates dated December 1982.

4. Revised Drainage Master Plan for Tonto Verde. Scale: 1"=300" by Brooks, Hersey &
Assoc. dated June 22, 1993, showing Drainage Basin Number, D.A. Boundaries,
Detention/Detention Basins.

5. Rio Verde Sales Brochure, including:

a. Resale Home - Asking Prices 6/23/93.

b. Alexander Homes - Model Price List 4/7/93.

H:\P\89407003\WP\TDN-Rpt. FEB



c. Rio Verde Country Club Membership - Fees and Dues 4/1/93.
d. Resale Lots - Prices 6/24/93.

6. Rio Verde Unit Six. Re-Plat of Lot 491 dated December 23, 1993. The lot is adjacent to
Wash 10.

7.  Rio Verde Unit 11 from FCD file S38-39.
a. Final Drainage Report by Wiley & Associates dated April 21, 1988.

b. Three 11" x 17" portions of the Final Plat (unsigned, not stamped), by Wiley &

Associates.

c. Paving, Grading, Drainage and Sewer Collection Plans - Sheets 1, 2, 3, 4, 5, 6, and 7
of 44 by Wiley & Associates dated April 22, 1988, signed and stamped.

8. Rio Verde Unit One ( also labeled as Phase One) from FCD file S93-03.

a. Final Plat Review, Comments and Responses by Brooks, Hersey & Assoc. dated

September 28, 1993.

b. Letter from Rio Verde Services, Inc., President David S. Ritchie to Felicia Terry, Flood
Control District of Maricopa County (FCDMC) dated June 1, 1993 regarding Tonto
Verde, Phase 1 Plat.

c. FCDMC Inter-Office Memo from C.W. Regester to P.A. Calza dated June 8, 1993
regarding Tonto Verde Floodplain Delineation, includes HEC-2 printouts and input data.

6-6
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d. FCDMC Inter-Office Memo from C.W. Regester to F. Terry dated July 8, 1993,
regarding Tonto Verde Preliminary Plat Results of Discussions with Mr. O'Neill of
Brooks, Hersey. Subject: HEC-2 Study of FIRM submitted June 25, 1993.

e. FCDMC Inter-Office Memo from S. Story to F. Terry dated July 8, 1993 regarding

Tonto Verde Hydrology Final Review Comments.

f. FCDMC Inter-Office Memo from C.W. Regester to F. Terry dated April 19, 1993
regarding Tonto Verde Phase One Preliminary Plat Review Comments. Comments on

FIRM Wash 10, FIRM Wash 11.

g. FCDMC Memo to Richard Turner, Director of Planning, from Edward Raleigh,
Engineering Division Manager, dated July 13, 1993 regarding Tonto Verde Master

Drainage Plan and Preliminary Plat Review.

h. FCDMC Memo to Richard Turner, Director of Planning, from Edward Raleigh,

Engineering Division Manager, undated, regarding Tonto Verde - Final Plat.

i. FCDMC Inter-Office Memo from C.W. Regester to C.G. Fernandez dated September
20, 1993 regarding Tonto Verde - Grading and Drainage Plans. Review of Plans and
HEC-2 Computations.

j. Scour Calculations and HEC-2 runs for Diversion Structure West of Tonto Verde dated
December 8, 1993 from Brooks, Hersey & Assoc. to Cora Fernandez, FCDMC. (Partial
Copy. Two pages only.) A complete copy of the engineer's design file has been

requested; currently under construction, As-Builts will be sent.

k. Letter to Steve Tucker, FCDMC, from Brooks, Hersey & Assoc. dated December 16,
1993 regarding Tonto Verde, Unit 1, Temporary Club House, Sales Office Site Plan.

O~
|
~
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1. Final Drainage Report 1 for Tonto Verde Unit I dated September 2, 1993 by Brooks,
Hersey & Associates. (Complete Copy.)

m. Memo to Richard Tucker from Edward Raleigh dated October 1, 1993 regarding Tonto
Verde Final Plat.

n. FAX-cover to Brooks, Hersey & Assoc. from Cora Fernandez, FCDMC, not dated
regarding requesting Calculations for the design and stability of the diversion structure.

See Item 8-j.

o. Letter to Steve Tucker from Brooks, Hersey & Assoc dated December 6, 1993
regarding Tonto Verde, Unit 1, Lots 53, 54 and 55 Certification.

p. FAX - Cover Sheet - to Cora Fernandez from Brooks, Hersey & Assoc. dated January
13, 1994 regarding Diversion Structure Details. See Item 8-

9.  Rio Verde Unit 4 from FCD file S78-84.
a. Vicinity Map - No Scale.
10.  Rio Verde Units 5 and SA from FCD file S75-11.
a. Unit SA - Two partial prints of Plat - 11" x 17" - Title and Vicinity Map.
11.  Rio Verde Units 6 and 7 from FCD file S76-16A.
a. Letter from Leslie Bond, FCDMC Chief Hydrologist, to Don McDaniel, FCDMC

Planning Department Director, dated May 10, 1978 regarding Final Plat Review for S76-
16.

6-8
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b. Letter from Herb Donald, FCDMC Chief Engineer, to Earle Slider of Wiley &
Associates dated July 7, 1977 regarding Unit 6 Paving Plans Review Comments.

c. Unit 7 Partial Plat - 11" x 17" - Title and Vicinity Maps.

d. Unit 6 Paving Plan Title Sheet - 11" x 17" - and Vicinity Map.

12. Rio Verde Unit 8 from FCD file S80-30.

a. Preliminary Plat - Reduced to 11" x 17".

b. Paving and Grading Plan. (Partial)

c. Vicinity Map - No Scale.

d. Typical Channel Section.

e. Sixth Fairway Drainage Study Cross-Sections (11" x 17").

f. Vicinity Map - No Scale.

g. Vicinity Map - No Scale (Contour Map).

h. Drainage Report dated June, 1981 (6 pages).

13.  Rio Verde Unit 2 from FCD file S79-1.

a. Vicinity Map (11" x 17").

b. Narrative dated February 24, 1979 describing drainage of Unit 2 (4 pages).

6-9

H:\P\89407003\WP\TDN-Rpt. FEB



14.  Rio Verde Unit 7 from FCD file S76-16B.
a. Memo from Nick Karan, FCDMC Engineering Division Chief, to Buck Orahood,
MCHD Permits Division, dated November 20, 1989 regarding Drainage Easement

Abandonment for Lots 633, 634, 635 and 636.

b. Legal Description for Drainage Easement Abandonments, by Wiley & Associates,

regarding Lots 633, 634, 635 and 636 (6 pages, including map).

15. Rio Verde Unit 9 and %A from FCD file S82-21.

Preliminary Plat - Partial (11" x 17").

o

b. Typical Parking - 11" x 17".

c. Letter from Doug Plasencia, FCDMC Hydrologist to Wiley & Associates dated August

13, 1985 regarding Paving, Grading and Drainage Plan revision requests.

d. Final Plat and Vicinity Map (11" x 17") - 2 sheets.

e. Final Drainage Report - Unit 9A dated June 1985 by Wiley & Associates. (Partial Copy,
33 pages).

16.  Rio Verde Unit 10 from FCD file S85-40

a. Final Drainage Report dated April, 1986 by Wiley & Associates. (Complete Copy, 59
pages and map.)

17.  Rio Verde Unit 12 from FCD file S89-5.

6-10
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a. Preliminary Drainage Report dated May, 1989 by Wiley & Associates (Partial Copy, 11
pages).

b. Letter from Wiley & Associates to Tim Murphy, FCDMC, dated April 23, 1990
regarding Minutes of April 4, 1990 Meeting on FCD drainage comments..

c. Revised Master Development Plan dated August 18, 1989 by Wiley & Associates
(Partial Copy, 2 pages).

18.  Rio Verde Country Club

a. Letter to C. Regester, FCDMC, from Wiley & Associates dated May 20, 1993 regarding
Fairway 6, (Wash 10) HEC-2 Analysis showing highwater elevations vs. finished floor

elevations.
19.  Rio Verde Commercial Park from FCD file S80-32
a. Report to the Planning & Zoning Commission dated July 2, 1981. 2 pages (11" x 17").
b. Portions of Reduced Plat (3)
20.  Rio Verde Washes - Flood Insurance Study

a. Final Drainage Report (Partial Copy) dated February, 1990 regarding Unit 12 by Wiley

& Associates. Includes:
D.A''s 1 through 8
FIRM Wash 10
Cultural Resources Survey
Rainfall Intensity Letter
References
Preliminary Drainage Map

6-11
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b. Tonto Verde Development Master Plan dated July 16, 1992 by Cornoyer-Hedrick,
Architects, (Complete Copy).

c. FCDMC Inter-Office Memo from C.W. Regester to C.G. Fernandez dated February 23,

1993 regarding Tonto Verde Final Drainage Report Review Comments.

d. FCDMC Inter-Office Memo from AMM to PAC dated February 16, 1993 regarding

explanation of discrepancy in Peak Q estimate at Wash 10.

e. Letter from Joe Tram, FCDMC, to Brad Gordon, Wiley & Associates, dated August 6,
1990 regarding FIRM Wash 10 Channelization Review Comments.

f. FCDMC Inter-Office Memo from Joe Tram to Tim Murphy dated March 16, 1990
regarding nine items of concern about FIRM Channel, Wash 10.

g. Floodplain Study by Wiley & Associates dated May 20, 1988 (Partial Copy, 2 pages,

including map).

h. FCDMC Inter-Office Memo from C.W. Regester to C.G. Fernandez dated February 23,

1993, regarding Tonto Verde Final Drainage Report Review Comments.

1. Letter from John Matticks, FEMA, to Fred Koory, Maricopa Board of Supervisors,
dated October 3, 1989 regarding Washes 9 and 10 floodplain boundary approval.

j. Letter from John Matticks, FEMA, to Tom Freestone, Maricopa Board of Supervisors,
dated December 18, 1988 regarding additional data requests on Washes 9 and 10.

k. Letter from John Matticks, FEMA, to Tom Freestone, Maricopa Board of Supervisors,

dated October 14, 1988 regarding acknowledgment of reviewing Wiley & Associates
submittal on Washes 9 and 10.
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. Letter from Wiley & Associates to John Matticks, FEMA dated September 8, 1988

regarding explanation of Wash 10 diversion impacts in Wash 11.

m. Letter from Jan Farmer, FCDMC, to Wiley & Associates dated August 29, 1988
regarding Rio Verde FEMA Map Revision Request for Information.

n. Letter from John Matticks, FEMA, to Tom Freestone, Maricopa Board of Supervisors,
dated August 8, 1988 regarding Washes 9 and 10, responses to Wiley & Associates

submittal.

o. Drainage Report for Rio Verde Unit 3 dated December 17, 1973 by Bellante, Clauss,
Miller & Nolan (Partial Copy, 27 pages).

p. Tonto Verde Master Plan Drainage by Wiley & Associates dated August 30, 1986
prepared in 1978, submitted to FCDMC for Sec. 36,31.

q. Revised Master Drainage Plan Tonto Verde dated May, 1993, by Brooks, Hersey &
Assoc., including FCDMC review comments by S. Story to F. Terry (Complete Copy).

21.  Tonto Verde Development Master Plan dated July 16, 1992, revised August 20, 1992.
22.  Tonto Verde from FCDMC file MP 92-02.
a. Letter from David Ritchie, Rio Verde Services to Richard Turner, Maricopa County
Planning and Development, dated May 27, 1993 regarding Tonto Verde Development
Master Plan, Stipulation "K", wash banks Re-vegetation Plan.
b. Conference Report dated April 8, 1993 by Gregg Kent, Brooks, Hershey & Associates,

regarding discussion of Drainage Concerns of Tonto Verde Development with the

FCDMC.

6-13
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c. Letter from David Ritchie, Rio Verde Services, to Richard Turner, Maricopa County
Planning and Development dated June 1, 1993 regarding Stipulation "K" FIRM 11 Wash

- Re-vegetation Plan.

d. Letter from Tim Dunham, Rio Verde Landscaping to Richard Turner, Maricopa County
Planning and Development, dated May 27, 1993 regarding Stipulation "K", wash banks

Re-vegetation Plan.

e. Preliminary Drainage Report Tonto Verde Phase I dated April 1993 by Brooks, Hersey
& Assoc. (Complete Copy).

f. Revised Drainage Plan and HEC-2 Sections dated May 26, 1993 by Brooks, Hersey &
Assoc. (Transmittal letter only from Brooks, Hersey & Assoc. to FCDMC.)

g. Project Memos

1. From Jerry Wensloff, Brooks, Hersey & Assoc., dated April 5, 1993 regarding

conversation with C. Regester, FCDMC.

2. Drainage Investigation from Brooks, Hersey & Assoc., to G.K., V.W. (Agency
unknown) regarding visual analysis of flow splits dated April 4, 1993.

3. From Jerry Wensloff, Brooks, Hersey & Assoc., dated March 30, 1993 regarding
conversation with Lenny Gostinski, Wiley and Associates, about flow splits on Wash

10.

h. Letter from F. Terry, FCDMC, to David Ritchie, Rio Verde Services, dated June 8,
1993 regarding Tonto Verde - Phase I Plat. (Prohibits obstruction in drainage

easements.)
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i. . Letter from David Ritchie, Rio Verde Services, to F. Terry, FCDMC, dated June 1,
1993 regarding Phase I Plat.

j. Letter from Ron Nevitt, FCDMC, to David Ritchie, Rio Verde Services, dated April 23,
1993 regarding staff report on floodplain use permit.

k. Letter from Ed Raleigh, FCDMC to David Ritchie, Rio Verde Services, dated March

3, 1993 regarding request for information to issue drainage clearance.

l. Tonto Verde Master Plan Final Drainage Report dated August 1992 by Wiley &
Associates (Cover Only) superseded by May, 1993 Report by Brooks, Hersey & Assoc.

23.  Tonto Verde from FCD file MP 90-2.

o

Transmittal Letter dated February 8, 1994 from Brooks, Hersey & Assoc. to FCDMC.

Items:

1. Set of semi-rectified aerial photos of new Tonto Verde Golf Course. Scale:
1"=100",

2. Grading Plan - As Built.

3. Site Plan - Golf Course.

b. Rio Verde Drainage Report dated January, 1974 by Bellante, Clauss regarding Section
6, Township 4 North, Range 7 East D.A.'s P through Z, AA, BB and CC. (Partial

Copy, 1 page).

c. Tonto Verde - Existing Zoning Map - 1"=1200" Reduced prepared by A. Wayne Smith
for Rio Verde Services, March 15, 1990.

d. Tonto Verde Development Master Plan dated July 2, 1990, (Partial Copy, 7 Pages).
(Superseded by August 20, 1992 Cornoyer-Hedrick Report).

24.  Tonto Verde from FCD Accordion file
6-15
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a. Letter of Transmittal from Brooks, Hersey to FCDMC dated June 24, 1993 - Tonto

Verde. Items:

Preliminary Plat

Golf Course Drainage Plan
Revised Master Drainage Plan
Roadway Calculations

P b

b. Final Drainage Report dated August, 1992 by Wiley & Associates regarding Tonto
Verde Master Plan. (Partial Copy, 9 pages).

1. Memo from Ed Raleigh, FCDMC, to Dennis Zwagerman, Maricopa County Planning
and Development, dated September 18, 1992 by Wiley & Associates regarding
Tonto Verde Master Plan Approval Conditions.

2. Six pages of Drainage Report (See above title)

c. FCDMC Inter-Office Memo from AMM. to PA.C. & CW.R. dated February 16, 1993
regarding explanation of discrepancies in peak Q's in Wash 10 between Rio Verde and

Tonto Verde Projects.

d. FCDMC Inter-Office Memo from C.W.R. to PA.C. dated June 8, 1993 regarding Tonto
Verde Floodplain Delineation for FIRM Washes 10 and 11 - Review Comments.

e. List of HEC-2 file names and culvert calculations for FIRM 11 Crossing, roadway name

not specified.

f. Revised Master Drainage Plan Tonto Verde dated May, 1993 by Brooks, Hersey &

Assoc. Complete copy of text, no calculations.

1. FIRM 10 Existing Channel 100-year Q, W.S. Elevations.

2. FIRM 10 Developed Conditions W.S. Elevations.
6-16
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23,

26.

271,

28.

29.

30.

31.

32,

33.

34.

3. Tonto Verde Unit One W.S. Elevations.

4. FIRM 11 - HEC-2 Results.

5. Master Drainage Area Map for Tonto Verde (2 pages).

Tonto Verde 18 hole golf course layout.

Sample of Kenney Aerial Maps (2 - 11" x 17") covering Rio Verde and Tonto Verde.

Drainage Area Map of Tonto Verde Development dated March 26, 1993 by Brooks, Hersey
& Assoc., Wiley & Associates and Cornoyer-Hedrick.

Re-Plat of Lot 491, Rio Verde Unit 6 dated December 6, 1993 by Wiley & Associates.

Tonto Verde Unit One Improvements Grading Plans dated October 14, 1993 by Brooks,
Hersey & Assoc. (Sheet 6 and 7 of 10.)

Rio Verde Fairway Six, Grading and Drainage dated April 8, 1993 by Wiley & Associates.
(Sheets 1 and 2 of 2.)

Tonto Verde Phase One Preliminary Plat dated May 5, 1993 by Brooks, Hersey & Assoc.
(Sheets 1 and 2 of 2.)

Rio Verde Unit 12 - Offsite Grading from Channel to Inlet dated June 28, 1990 by Wiley

& Associates.

Final Drainage Map - Rio Verde United 12 dated February 25, 1990 by Wiley & Associates.

Tonto Verde Unit One Improvements Grading Plans dated October 14, 1993 by Brooks,
Hersey & Assoc. (Sheets 6 and 7 of 10.)
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35.  Kenney Aerial Maps - Full Size (2 copies) - Golf Course without any other development.
36.  Geotechnical Investigation Report, Rio Verde Dike Evaluation, Maricopa County, Arizona,

dated January 14, 1994 by SHB Agra Inc., prepared for FCDMC. Discusses geotechnical

concerns on Wash 10 dike located within the McDowell Mountain Park.
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SECTION 7: CROSS REFERENCE AND LABELING INFORMATION

Not part of this report.
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SECTION 8: DRAFT FLOOD INSURANCE STUDY REPORT

See Appendix J.
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RIO VERDE SOUTH
FLOODPLAIN DELINEATION STUDY
FCD NO. 93-07

ELEVATION REFERENCE MARKS
Note: All elevations are based on National
Geodetic Vertical Datum of 1929

ILD. Num. Elev. (FT) Description/Location
ERM#1 1571.265 This station is located approx. 0.17 miles

east of Forest Rd. and approx. 67 feet south
of the graded road to the Box Bar Ranch.
The mark is a brass cap stamped “U.S.
Coast and Geodetic Survey”.

ERM#2 1544.580 This station is located at the Section Corner
(29, 30, 31, 32), TSN, R7E. The markis a
brass cap.

ERM#3 1655.995 This station is located as Section Corner
(25, 30, 31, 36). The mark is a one inch
iron pin.

ERM#6 1793.980 This station is located at the west quarter
corner of Section 36, TSN, R6E. The mark
is a B.L.M. brass cap.

ERM#7 1790.870 This station is located at the southeast
corner of Section 36, TSN, R6E. The mark
is a G.L.O. brass cap.

ERM#8 1654.130 This station is located at the southeast
corner of Section 36, T5N, R6E. The mark
is a G.L.O. brass cap.

ERM#9 1649.810 This station is located at the southwest
corner of Section 6, T4N, R7E. The mark
is a G.L.O. brass cap.

ERM#10 1633.600 This station is located approximately 280
feet east of Via Hermosa and Vado Court.
The mark is a Maricopa County Highway
Department brass cap.
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I.D. Num.

ERM#11

ERM#12

ERM#13

ERM#17

RIO VERDE SOUTH

FLOODPLAIN DELINEATION STUDY

FCD NO. 93-07

ELEVATION REFERENCE MARKS (Continued)

Note: All elevations are based on Naticnal

Elev. (FT)

1540.625

1528.290

1556.905

1719.530

H:\P\89407003\WP\TDN-Rpt. FEB

Geodetic Vertical Datum of 1929

Description/Location

This station is located at the southeast
corner of Section 6, T4N, R7E. The mark
is a B.L.M. brass cap.

This station is located east of the north
quarter corner of Section 5, TSN, R7E.
The mark is a B.L.M. brass cap at witness
corner to the meander corner.

This station located at the southeast corner
of Section 31, TSN, R7E. The mark is a
B.L.M. brass cap.

This station is located at the south quarter
corner of Section 36, TSN, R6E. The mark
is a brass cap.
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Unless otherwise noted, the photographs in Appendix C are arranged in the following sequence:

Left Overbank looking Bed Material
upstream or downstream

Looking upstream or Right Overbank looking
downstream at main channel upstream or downstream

Photograph location and direction are shown on the Exhibit 1 map contained in Appendix C.
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DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:
Stream: Wash
Location: Reech TA
Photo No.: 9A—1,2,3¢
Section Description:  Thcjsqf channel

natupal dosier, LoB beush Caloveds & X

Rio Xeg{de South Flood Delineation Study

TFLQ,SJS‘\OI‘?'S/G;; rovr . ROL Sawa as Lo8,

Channel Conditions

Manning’s n Adjustment Left Channel Right
Qverbank Coarg. Overbank
347" arave (| arave ! arayel
~a o [
Channel Material o030 | 0028 | 0030
E Cobble nb .030 - .050
Boulder .040 - .070
Smooth 000 0.0 5.0
Degree of Irregularity Minor nl 001 - .005
7 Moderate 006 - .010 0,010
Severe 011 - .020
Negligible 000 - .004 0.0
Effects of Obstruction Minor n2 005 - .015 0.0)0 0.0 10
Appreciable 020 - .030
Severe .040 - .060
Small 002 - 010 0,005
Vegetation Medium n3 010 - .025 — O ]—S 0.0 lS
Large 025 - .050
Very Large 050 - .100
Gradual .000 . 0.0 0.0
Variations in Channel Cross Occ. Alt. n4 001 - '095 0.007%
Bestions Freq. AlL. 010 - .015
Mm(‘)r - 1.00 / o |, o ), O
Degree of Meandering Appreciable 115
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0.065 0.04S 0.065

1

LT









DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD
Project: Rio Verde South Flood Delineation Study

—_—

o Stréam: \weSh 9
= Location: Roach 98
kf' 7 . Photo No.: 98- 12 3¢
prep Section Description:  ¢ip ~rap “yond channe [, Lob ispavimt,+ Rol vy doss+ o &alﬁ Coursa ]
Channel Conditions Manning’s n Adjustment Left Channel Right ,/
Overbank q' - oqh Overbank
PAvae mapt 50 = 4
Channel Material : p.020 | 0.045 0.030
_ Cobble obs 030 - .050
dso = q" Boulder 040 - .070
Smooth .000 0,0 0.0 0.0
Degree of Irregularity Minor nl .001 - .005
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 0.0 0. 0
Effects of Obstruction Minor n2 005 - .015 D.olo
Appreciable .020 - .030
Severe 040 - .060
Small 002 - 010 .8 5 0
Vegetation Medium n3 .010 - .025 O‘ o S
Large 025 - .050 -
Very Large 050 - 100
Gradual ' 000 o o 0.0 & o5
Variations in Channel Cross Occ. Alt. nd 001 - .005
Seses Freq. AlL. 010 - 015
Minor 1.00
' o [ O Lo [0
Degree of Meandering Appreciable L15
Severe 1.30
= (nb+nl+n2+n3+nd)m 0020 | 0.095]| 0.0h5 || deser fop

0.030 3@)4 CoursQ Kok









Project: RlO Verde South Flood Delineation Study
Stream: sh 4
Location: RQAC% T
Photo No.: .~ 4 3 ¥+

DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Section Description: clumnp,( = 305*— Course, Lol i +u/-F/ fofB s /Mc(ycopu’

ba(’/(yqro(_s‘) or d@fz(f

Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Overbank —— |gnd Sc o pnf
{4 ardS
3 retve | /
Channel Material e %: 0.030 0,030 2.02%
Cobble nb 030 - .050
. Boulder 040 - 070 -
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Appreciable .020 - .030
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Small 002 01 0‘ ) O( O
L Medium n3 010 - 025 Sl
Large 025 - .050
Very Large .050 - 100
Gradual .000 0. O 0. o 0.0
Variations in Channel Cross Occ. Alt. nd 001 - .005
Sections Freq. Alt. 010 - 015
Minor 1.00
-~ o / O . o
Degree of Meandering Appreciable 115
Severe 1.30
= (nb+nl+n2+n3+nd)m 0030 8030 0.055 Sant e
d{unrk In

Varant Jots,






—2R

ETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project: Rio Verde South Flood Delineation Study
Stream: - Wash 9
Location: Roech 9D
] Photo No.: 90- 1, 3,3 4
Section Description: v/ |cood~+2 it main cranntl LoB res/day, At backt/ma/_f/

RoB s bock yards, wirh block voalls |

Channel Conditions Mannings n Adjustment Left - Chﬁﬂmﬂ Right R‘Qj I
Overbank |75 Overbank OV sank
Qrdye ! arelyel g rave|
=4 ~ (4
Channel Material i 0030 | 0.0>4 ] 0.030 0.030
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0.0 0.0 0.0 g,
Degree of Irregularity Minor nl 001 - .005
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Negligible 000 - 004 Jo
Effects of Obstruction Minor n2 005 - .015 6.0]0 O, olo
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Severe .040 - .060 0, 0bo
4
~ Small 002 - 010 0.00 ¢
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Very Large 050 - .100
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Degree of Meandering Appreciable L15
Severe 130
n = (nb+nl+n2+n3+nd)m 20465 0.030 o, 110 o .065
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DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

ST
\jf—// Photo No.:

- Section Description:

Rof Samnias Lo

Project: Rio Verde South Flood Delineation Study
Stream wash Jo
Location: Rzach /oA
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Channel Conditions
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Sections Freq. Al. 010 - 015
Minor - 1.00 /'O | o .o
Degree of Meandering Appreciable L1S
Severe 1.30
n = (nb+nl+n2+n3+nd4)m 0,070 0‘045 o.c70










DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD
Project: Rio Verde South Flood Delineation Study

= St : wash o | . )
C)'Q 5 /L C?/U/C\,I Loc;%iaorg: RQ:CL [OA w}\vt Nard F[Ln TSt ga ch anna/
N Photo No.: See foach jo 2 AoScriphon .,

_ ST Descrlptlogo:ml ‘H'&(‘slvoa_/\ s e Foress Roaed + GSo' owmsHre e, Avqu?ﬂ

1% }O? ~f éb#rm If\cy‘g }’G/O/Lm,

Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Overbank
hCI d Lan
Channel Material ~ 0,00
Cobble nb 030 - .050 -
Boulder 040 - .070
Smooth 000
Degree of Irregularity - Minor nl .001 - .005 0,003
Moderate .006 - .010
Severe 011 - .020
. - Negligible .000 - .004 0, o2
Effects of Obstruction Minor n2 005 - .015 '
Appreciable 020 - .030
Severe 040 - .060
Small 002 - .010 - 2, 58T
Vegetation Medium n3 .010 - .025
Large .025 - .050
Very Large | 050 - .100
Gradual .000
Variations in Channel Cross Occ. Alt. n4 | 00L-.005 H. 063
Seebions Freq. Alt. 010 - 015
Minor 1.00
. o fe D
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd)m A 22, L?G R
See S2e

1ok 164



10A-1






DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

v Fo Project: Rio Verde South Flood Delineation Study
ploc k. bloc i vl Stream: Wash Jo [ ehannely 900
wall Location: Reach (05 = =
C ONCRETE Photo No.: jo8-123¢ L ,
Section Description: Channe lrzod tacth Jined channzl, RobB i3 /(md‘sc«f,u/
' bk ydﬁa/_gj Lo s natural dosee+(Seon + b Cyc/olgadlj'
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank | So—9 Overbank
Froye | S ravel oravel
4
Channel Material g, 030 0. 029 D030
Cobble b 030 - 050
Boulder .040 - .070
Smooth .000
0.6 77, O 0.0
Degree of Irregularity Minor nl .001 - .005
Moderate 006 - .010
Severe .011 - .020
Negligible 000 - .004 N, O
Effects of Obstruction Minor n2 005 - .015 0.0/0 0.0]6
Appreciable .020 - .030
Severe .040 - .060
Small .002 - .010 0,60l
Vegetation Medium n3 010 - .025 B = .0 0. 0l6
Large 025 - .050
Very Large 050 - .100
Gradual .000 0, o0 0.0
Variations in Channel Cross Occ. Alt. n4 001 - .005
Sections Freq AlL. 010 - 015
Minor - 1.00 /1 o 1 o L.
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0oSs N.n30 D056
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R DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:  Rio Vegde South Flood Delineation Study
Stream: bwash )o

Location: Reackh J1OC

Photo No.: j0C -/, %53 ¢ o

Section Description:  Yur# pmgin Crance/ , 0B ared ROLB 1 /cua’;uxpp/ bock yacds,

Somg ,’a,AJ_CCaﬂ;Yc’ /s notural Aosert

Sorme Slack
Lsalls

Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Overbank
Coarso arawi]l Furt (o drawn|
[y Cfi—
Channel Material no3e 0030 2.036
Cobble nb 030 - .050 '
Boulder .040 - .070
Smooth .000
2 0.0 0. O o, O
Degree of Irregularity Minor nl 001 - .005
Moderate .006 - .010
Severe 011 - .020
- Negligible 000 - .004 o0, 0
Effects of Obstruction Minor n2 005 - 015
Appreciable .020 - .030 2 n 16 0,0]6
Severe .040 - .060
Small 002 - .010 D o
Vegetation Medium A3 010 - .025 0.025 £.025
Large 025 - .050
Very Large 050 - .100
Gradual .000 o6 0 1) 5.0
3 ¢ (/Y (
Variations in Channel Cross Occ. Alt. nd 001 - .005
Secuiais' - Freq. AlL. 010 - 015
i 0
Minor N 1.0( / o 1o /, A
Degree of Meandering Appreciable L15
Severe 130
n = (nb+nl+n2+n3+nd)m o, 065 0.030 (')(065










DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

L R
| I Project: Rio Verde South Flood Delineation Study
. T Stréam: egh o
Location:  Reach /9D
Photo No.: 10D —/;3, 3,9 ; ) . ;A W, .
Section Description: ( oacst 5 raef Chanml, riprep o Right crann o pe occupies 450 LF of

This reach. LoB [ dogabrush, mesquite, falo Uicds + Saguare. ROB hos lass #reosyho, Lo8,

Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank CO s Overbank
Orayel Al que ! Graygoel
= -
Channel Material o 93 1 0.02¢ Q03 Ll
Cobble b 030 - 050 -
Boulder .040 - .070 .
S th .000
moo 00 0.0
Degree of Irregularity Minor nl 001 - .005
Moderate .006 - .010
0.0/0
Severe 011 - .020 -
- Negligible 000 - .004
Effects of Obstruction Minor n2 005 - .015
Appreciable 020 - .030 0.0l A OlO
Severe .040 - .060
Small .002 - .010 0, 565
Vegatation Medium 3 010 - .025 0. 025 P
Large 025 - .050
Very Large 050 - .100
Gradual .000 0. 0 i
Variations i Channel Cross Occ. Alt. n4 001 - .005 0. 00
Sertions Freq. Alt. 010 - 015
Minor 1.00
, - e /. 0
Degree of Meandering Appreciable L15
Severe 130
n = (nb+nl+n2+n3+nd4)m 0,065 0045 9‘055
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DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:
Stream: Wash |l
Location: Raaeh A
Photo No.: A - 12,3 ¢

Section Description:

ROB Sami oS LOEB,

Rio Verde South Flood Delineation Study

odg Sandy, bOH’mn)J-}w«P sHe Sloges, Lol grass + MmtSquie frees,

Channel Conditions

Manning’s n Adjustment Left Channel Right
Overbank | €0ars% Overbank
clay S ety | cClay
T 4
Channel Material 2,020 0.02¢ 0.0>0
Cobble s 030 - .050 :
Boulder - 040 - .070 '
Smooth .000
Ol O » 01 O
Degree of Irregularity Minor nl .001 - .005
Moderate .006 - .010 0, 0 Oé
Severe 011 - .020
Negligible .000 - .004 B, e i
Effects of Obstruction Minor n2 005 - .015 n.olS 2,018
Appreciable .020 - .030
Severe .040 - .060
Small .002 - 010 0. 005
Vegetation Medium 73 .010 - .025 0,035 0, 025
Large 025 - .050
Very Large 050 - .100
Gradual .000 0,6 0.0
Variations in Channel Cross Oce. Alt. nd 001 - .005 ’ .06 ]
Sections Freq. Al 010 - 015
Minor - 1.00 o) £ o )/ 6
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0,060 0, 04> 0, 060










DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project: Rio Verde South Flood Delineation Study
Stream: Wash )i :
Location: Roach 1B
__Photo No.: ng- 1,33 %
Section Description:  vigfe sand, voHom, sHerp siv/o s/nges . LoB s o ress, brush cacus p4rees.
RoB Sa~s o5 Log
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Ceoage Overbank
CjCI < Qrrayel Clay
2 7
5 S
Channel Material C.oro n.02% 1,130
Cobble nb 030 - .050
Boulder 040 - .070 -
Smooth .000 0, o 0,0
Degree of Irregularity Minor nl .001 - .005
Moderat 006 - .010
oderate 0, 00k
Severe .011 - .020
Negligible .000 - .004 0.00 2
Effects of Obstruction Minor n2 005 =015 0015 0.0lS
Appreciable 020 - .030
Severe 040 - .060
Small .002 - .010 0 065
Vegetation Medium n3 010 - .025
Large 025 - .050 0638 5.2
Very Large 050 - .100
Gradual 000 | & _
Variations in Channel Cross’ Occ. Alt. nd 001 - .005 0.00]
S ' Freq. Alt. 010 - 015
Minor N 1.00 B .o /, 0
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+n4)m 9.068 N0 4> S rohL







R DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

I T Project: Rio Verde South Flood Delineation Study
Stream:  wash 1
Location: Reach 1C i & i B
~_Photo No.: oA - 1,254 (s deSceiphioy
Section Description: ¢, _« ,c¢ Rasch 104 axcep? oo Vv\o.jc/q,'& ard Palo Varde
+re2s ("\/DW\"\;) R/(rfn\ Channe! bottom .
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Overbank
_2 L
Channel Material 9%/"9 > )3 rock J.030 | 0030 2.0630
Cobble ib 030 - 050
Boulder .040 - .070
Smooth 000
Ol o O( o
Degree of Irregulari Minor nl 001 - .005
gr gularity .00 3
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 b, 003
Effects of Obstruction Minor n2 005 - .015 0.015 0.0)5
Appreciable .020 - .030
Severe .040 - .060
Small .002 - .010
Vegetation Medium n3 B8 = 12 2.025 0.0l] 0,025
Large 025 - .050
Very Large 050 - .100
Gradual 000 4, 0 0, 0
Variations in Channel Cross Occ. Alt. n4 001 - .005 0.003
BecKions Freq. AL 010 - 015
Minor . 1.00 | o A 0 /,0
Degree of Meandering Appreciable L15
Severe 130
n = (nb+nl+n2+n3+nd)m O 10 n.oSo 007170




NOTE: NO ADDITIONAL PHOTOGRAPHS FOR REACH 11C
THE PHOTOGRAPHS FOR REACH 10A ARE APPLICABLE

89407-00\nValue.003






L R
\?’%WWMI/ Strdam:
D Photo No.i

DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Stream
Location

Rio Verde South Flood Delineation Study

Wwash |l
RO/{!clﬁ 11D
”D" ])l/ 314L

Section Description:

Rip rep faod wram cFamerd | patevel dosect  ouer bagles,

Log s brash ard Palo Vede Trees, RoB S0 as LoB

Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank de. = I Overbank
Grave | So™ > qrovel
(% (%4
Channel Material 0030 GipSo 0. 030
Cobble il 030 - 050
Boulder 040 - .070
Smooth .000
meo 0, o 0.0 6,0
Degree of Irregularity Minor nl .001 - .005
Moderate .006 - .010
Severe .011 - .020
Negligible 000 - .004 o o
Effects of Obstruction Minor n2 005 - .015 0.015 0.01S
Appreciable 020 - .030
Severe 040 - .060
Small .002 - .010 o O
Vegetation Medium n3 010 - .025 0.025 o, 538
Large 025 - .050
Very Large 050 - 100
Gradual .000 0.0 0, O 5, 0
Variations in Channel Cross Occ. Al. n4 001 - .005
Sectiuns Freq. AlL. 010 - 015
Minor 1.00
. m Lo |, o / e
Degree of Meandering Appreciable L15
Severe 130
n = (nb+nl+n2+n3+nd)m 5.0 10 0,050 00710










v

Project:
Stream:
Location:

) Photo No.:
Section Description:

Rio Verde South Flood Delineation Study

Wash N
Reack
WE =1 3%

HE

C\/cha .bo '}“LONJ

( cl‘annn!;'zzj)

R DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

3g; Co ke & G030

Channel Conditions Mannings n Adjustment Left Channel Right "
Overbank Sendy Overbank
arave | Aravel orave/
= o g
2
Channel Material 0.030 | oo03%]| G030
Cobble b .030 - .050
Boulder 040 - .070 .
Smooth .000
0. O 0. 0 0.0
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
Severe 011 - .020
Negligible .000 - .004 oo 15 2.0 o6 15
Effects of Obstruction Minor n2 005 - 015
Appreciable 020 - .030
Severe 040 - .060
Small 002 - .010 0. 0 Oé
Vegetation Medium n3 .010 - .025 O .'0 \; 0‘ C) 15
Large 025 - .050
Very Large 050 - .100
Gradual .000 0.0 0.0 2,6
Variations:in Channel Cross Oce. Alt. n4 001 - .005
BEEns Freq. AlL. 010 - 015
Minor - 1.00 L o / O /6
Degree of Meandering Appreciable L15
Severe 130
|
n = (nb+nl+n2+n3+nd)m 0010 %030 o0 | 90
nature| d(.l?_SQ{-Lf =

LOoR Ausut srush ansd Pafo Lacdds EMOSTLTR 2o

P J .
rofsame™as LoB, Zp sove artas Lol rRobB |y +f  o0uF et Aoger ac

o

4
J(‘)//'\/.

ﬂa%qfa/ 9&_;:.(\
I Course
©; 030
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DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:
Stream:
Location:
Photo No.:
Section Description:

L

Acnne

Rio Verde South Flood Delineation Study
W s\
R ecccn W\ F
DY, D7 Db, DI7
Nacrrows &

\ -»'-’\“‘KF{A 5:«\:/\5\\, \oo“-,"\\'oww cx\Ac\. QO\O\O le s
Loy Rod \/&)e'\wﬁtec\ s vHA oruss

starulo s o‘Mg\-\ e e

Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank él Botom Overbank
Coarse Gravel P o ~ i~ P
Channel Material =k S e
Cobble nb 030 -..050
_ Boulder .040 -..070
Smooth .000 ‘W rore .02
Degree of Irregularity Minor nl .001 - .005 0. o0
Moderate .006 - .010
Severe 011 - .020
Negligible 000 - .004
Effects of Obstruction Minor n2 005 - 015 O.010 .0\ 0 O.OLO
Appreciable .020 - .030
Severe .040 - .060
Small 002 - 010
Vegetation Medium n3 .010 - .025 SRy 0,015 ol -
Large 025 - 050
Very Large- 050 - 100
Gradual 000 O.CoD OS>
Variations in Channel Cross Occ. Alt. © nd 001 - .005 .00\
Segians Freq. AL 010 - 015
Minor 1.00 Wore =5y T
m
Degree of Meandering Appreciable L15
Severe 1.30
= (nb+nl+n2+n3+nd)m ©0.05% 10051 DL, 05%

ufe 0.060 0550 MSL 0,069










? DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD
‘ "
(o cdge of %VC‘[\‘“}\) Project: | Rio Verde South Flood Delineation Study
[ Stream: LWash |
Location: Recen \\&
) Photo No.: C15,C 11, Qya, ©\q . »
Section Descnptlon:{-’l,\w_\m\ o roc!eJ wn some s\ o ks, RoB \s Conevete
gunnite leved, LOb (s natuval deset wilta oy vass, shvubs cond  sOme Fvefs,

Channel Conditions Manning’s n Adjustment Left Channel Right
: rbank Y Overbank
gravdl, rocks| G ravel
Coarse Gravel
Channel Material 2L ©.0a4 0.03 L}
Cobble nb 030 - .050
Boulder 040 - .070
Smooth 000
O.C00 O.Cc00 0.000
Degree of lrregularity Minor nl 001 - 005
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 0O.000 0000
Elfects of Obstruction Minor n2 005 - 015 Q.00
Appreciable 020 - .030
Severe 040 - .060
: -0 !
Small 002 10 0,000 M.000
Vegetation Medium n3 010 - .025 O'oao
Large 025 - 050
Very Large 050 - 100
Gradual 000 O.000 0,000 0.000
Variations in Channel Cross Oce. Alt. n4 001 - .005
SeEHong Freq. AlL. 010 - 015
Min(.)r - 1.00 l’ &) \.@ 1.
Degree of Meandering Appreciable 115
Severe 1.30
n = (nb+nl+n2+n3+nd4)m O 0D 0.024 0.024










DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project: io Verde South Flood Delineation Stud
L R Stréam: V&as d

Location: Reach I H
Photo No.: cn,cc:n, ci1z 4

I vieheal  Section Description: e vel "bod w+, LOB +~ Rob are grass, bragh + Soma cach;
' BT —-——*’—‘—9} -
Channel Conditions Manning’s n Adjustment Left Channel Right
. s Overbank Overbank
Coarse Gravel e b i
Channel Material - 0,030 | S.o30 oo
Cobble nb -.030 - .050
- ' Boulder 040 - .070
Smooth 000 ,
: 0.0 5.0
Degree of Irregularity Minor nl 001 - 005 .
O, 82
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 & o™
Effects of Obstruction Minor n2 005 - 015 0.915 STy
Appreciable .020 - .030
Severe 040 - .060
B Small 002 - .010 e
I
Vegetation . Medium n3 010 - .025 O( 03—-5 £ s e
Large 025 - .050
Very Large 050 - 100
Gradual 000 0.0 o
Variations in Channel Cross Occ. Alt. nd 001 - .005 D053
S Freq. Al. 010 - 015
Minor . 1.00 e o J O
Degree of Meandering Appreciable 115
Severe 1.30
n = (nb+nt+n2+n3+nd)m 0‘070 D04y C .07










DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD
Project: Rio Verde South Flood Delineation Study

o Stream: Lo sa |
J/ Location: Rec i 1A _ - B
ol it . Photo No.: EJN,E22, 3>, €2 Vew otetion 13 s e
/ L Section Description:Deeg necrrouws Mgl Sevevely evode A slope>, Vegeia e 1
¥ over b\qmj\;\s OB} RDW) woe\\ vey e%gdﬁ—é = o5 d Yrees, Miise. 4\9 bris alsD
; vesewT,
Channel Conditions Manning’s n Adjustment Left Channel Right ¢
Overbank | sa~d (ce«s=}|  Overbank
Coarse Gravel T &5 o8 .00
Channel Material O & 038 B
Cobble nb 030 - .050
Boulder 040 - .070
.000
Al Co,.000 O OO
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
0.00%
Severe 011 - .020
Negligible 000 - .004
Effects of Obstruction Minor n2 005 - .015 4,010 | ©,.007 0.0]0
Appreciable 020 - .030
Severe 040 - .060
Small 002 - 010 0.00 g
Vegetation Medium n3 010 - 025 =% e e
Large 025 - .050
Very Large 050 - .100
Gradual 000
Variations in Channel Cross Occ. Alt. n4 001 - .005 D09
Seckions Freq. AlL. 010 - 015
Minor - 1.00 | oD ) e
Degree of Meandering Appreciable 115
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0:0@_.3\ 0053 0,063 A

us® 00 bS5L uUst Q,OSS/Z wse 0,065









L R DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

] l

34 vert,

Stream:
Location: Recic ‘
Photo No.: P!, D2,D3, P4

Section Description: 5_ _ | .

WA\

Project: L\)Rio Verde South Flood Delineation Study
col{/\\ \% o
\

Al wnel bothom, fairly wo e,
we W\ \)@c,\e‘\ui\‘oc\ .,\)‘\QJ\ A Vass, ,S\AVM\OS CAA«({ ‘{k‘f\"?"ﬁ/

LOB comed ROB

Channel Conditions Manning’s n Adjustment Left Channel | Right
er?ank Coarse 2ndl|  Overbank
clay/sapd | Grave clay/Sand
Coarse Gravel 55 T 2 (5.3 N
Channel Material S0 OB, Wi
Cobble b 030 - 050
Boulder 040 - 070
Smooth 000 . O < O
Degree of Irregularity Minor nl 001 - .005 .00
Moderate .006 - 010
Severe 011 - .020
Negligible 000 - .004 .00
Efffects of Obstruction Minor n2 005 - 015 0010 31 0
Appreciable 020 - .030
Severe 040 - .060
Small 002 - 010 ©.00
Vegetation Medium n3 A= 0.0 0.025
Large 025 - .050
Very Large 050 - 100
Gradual 000 O, OO O, 500
Variations in Channel Cross Occ. Alt. n4 001 - .005 O.00\
Sections Freq. Alt. 010 - .015
Minor 1.00 Word) \ OO b, 880D
- m
Degree of Meandering Appreciable 115
Severe 130
n = (nb+nl+n2+n3+nd)m Q.Obo 0,0‘-}O Q.O(&










i DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:  Rio Verde South Flood Delineation Study
Stream: \Was\\ \2

Location: Recccn VA C
Photo No.: Db ke, DN, D

Section Description: pe\m&m\f nuyros Muw\
OUovlnumging Usg=ubion. OB ROB vegchulred o

Q\Au\r\h"\ w \W ’\“"‘""\\f :
M,\ O’qubl '\"r*(\S, Ve L X

o o ,w,"

Channel Conditions

Manning’s n Adjustment Left Channel Right
Overbank [-C« > <= Overbank
el [ Semnt fmiaes G w PN ) N [ e
Coarse Gravel e s o i e
Channel Material eRd e sl e
_ Cobble 76 030 - 050
Boulder .040 - .070
Degree of Irregularity Minor nl 001 - .005 6.00%
Moderate 006 - .010
Severe 011 - .020
Negligible .000 - .004
Effects of Obstruction Minor n2 005 - .015 NIl ® 0.005 | ©.00
Appreciable 020 - .030
Severe .040 - .060
- Small 002 - .010 O.00
Vegsisiion Medium 3 010 - 025 0.055 0.03%
Large 025 - 050
Very Large 050 - .100
Gradual 000 ., S5 N
Variations in Channel Cross Oce. Alt. n4 001 - .005 0 S0
aitians Freq. AL 010 - 015
Minor 1.00 } 5y [ ) ;D
- m . | S "
Degree of Meandering Appreciable 115
Severe 1.30
= (nb+nl+n2+n3+nd)m O.06GO Q O 9 5 D(;O

(_\«,/t-\‘v‘
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF

RIO VERDE SOUTH
F.C.D. CONTRACT No. 93-07

LEGEND
REACH LABEL 9A
PHOTO LOCATION AND DIRECTION @—’
HYDRAULIC BASE LINE R
LEFT OVERBANK n VALUE 0.065
MAIN CHANNEL n VALUE 0.040
RIGHT OVERBANK n VALUE 0.055

NOTES

1. This map prepared from sheets
2 to 8, 1"=200", 2’ C.I. maps.

INDEX MAP

SEC 26 | SEC 25  SEC 30 | SEC 29

SEC

SEC 2

[ ]
mm
600 0 1200
(m=-= =3

SCALE: 1°= 1200

-
N

EXHIBIT 1
MANNINGS n VALUE MAP

McLAUGHLIN KMETTY ENGINEERS, Ltd.

\P\RIOVERDE\ACAD\EX~1-RVs.dwg
REV 1LY 11 1695 0% 30pm

DESIGH s | 7/ | FLOOD CONTROL DISTRICT
DESon ox | wke | 7/ | OF MARICOPA COUNTY
FRECOMMEMDED BY:
PLANS PXK 7/94 ME
PLANS CHK. FEB 7/%4 = DATE
SUBMITTED BY: :m AND CENERAL MASACER
DATE o

Dwg. Name:

Date:






Wash 9 River Mile 0.762 WI9VIAHER.PRN
(@ VIA HERMOSA)

1
CURRENT DATE: 08-09-1995 FILE DATE: 02-06-1995
CURRENT TIME: 12:39:22 FILE NAME: W9VIAHER
FEE R R R E R R R SRR R R R R SRR R R RS SRR SRS R R R R R R RS EEE SRR R R SR EEEEEERSSE R SRR SRR R R L ERE SRS S
LR R R R R RS SEREE RS SRR SRR RS B S S FHWA CULVERT ANALYSIS EE R SRR RS EEEE R E SRR SRR SRR RS
RS SR EEEEEREREEE SRS R EEE S LS HY_8' VERSION 4_0 PR E R R R R EEEEE R EEE S S S SR RS S
R R E R R SR R R RS E R R RS EE R R R R R R R R R TSR R R R R R R R RS E R R SRR EREE R E SRS E S SRS RS SRR RS RS
g SITE DATA CULVERT SHAPE, MATERIAL, INLET
U |=——mmemermrmrmmmmmrmmee | e, ———————————
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE
1544.20 1543.70 49.08 | 3 RCB 10.00 4.00 .012 CONVENTIONAL

AU WN -

EE R R RS EE SRS R RS RS RS EEE R R RS R ER AR RS R LR R R R RS EEEE LSRR EEEEEEEEEEEEEEEEEEEEEEES

R R RS S S RS SRS S SRS EE R R R EE SRS EEER SRR SRR SRR EEREEEEEEEEEEEEEEEEEEEEEESEEESEEEESEE S

SUMMARY OF CULVERT FLOWS (CFS) FILE: W9VIAHER DATE: 02-06-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1544.20 0 0 0 0 0 0 0 0 1
1545.25 101 101 0 0 0 0 0 0 1
1545.86 202 202 0 0 0 0 0 0 1
1546.39 303 303 0 0 0 0 0 o 1
1546.89 404 404 0 0 0 0 0 o 1
1547.35 505 505 0 0 0 0 0 0 1
1547.80 606 606 0 0 0 0 0 0 1
1548.25 707 707 0 0 0 0 0 0 1
1548.69 808 808 0 0 0 0 0 0 1
1549.15 909 909 0 0 0 0 0 0 1
1549.44 970 970 0 0 0 0 0 0 1
1560.00 2338 2338 0 0 0 0 0 OVERTOPPING

BRI  R R R e o R R R R R R o

LR R R R R R R R e e R S S R i R o S o S

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: W9VIAHER DATE: 02-06-1995
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
1544.20 0.00 0 0 0.00
1545.25 0.00 101 0 0.00
1545.86 0.00 202 0 0.00
1546.39 0.00 303 0 0.00
1546.89 0.00 404 0 0.00
1547.35 0.00 505 0 : 0.00
1547.80 0.00 606 0 0.00
1548.25 0.00 707 0 0.00
1548.69 0.00 808 0 0.00
1549.15 0.00 909 0 0.00
1549.44 0.00 970 0 0.00

IR R E R R RS SRS SRS E S SRR LSRR R SRR SRR SR RS R R RS ESE R SRS R SRR R R R SRS R R SRR EEEEEEEEEEEEEEEE S
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

AR RS RS EEEEEEEEEEEE S EEEEEEEREEEEEEEE SRR LSRR RS EEEEEEREEEEEEEEEE SRS EEEEEEEEEE RS
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Wash 9 River Mile 0.762 WO9VIAHER.PRN

CURRENT DATE: 08-09-1995 FILE DATE: 02-06-1995
CURRENT TIME: 12:39:22 FILE NAME: W9VIAHER

IR R R R S R R R S R R S S S RS R R R RS S R R RS E R R R SRR R R R R R R R R R R R R R R R R SRR SRS SRS S

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 10 BY 4 ) RCB

RS S RS S S SRS SRS SRS SRR R E R SRR RS EREEEE RS EEE R SR EEEEEEEEEREEEEEEEEEEEEEEEEEE R

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ft) (ft) (fps) (ft) (£fps) (ft)

R R RS RS EE RS ER SRR S SRR R EEE R EEEEEEEREREEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

0 1544.20 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
101 1545.25 1.05 1.05 1-S2n 0.46 0. 7L 7.32 0.46 5.35 0.47
202 1545.86 1.66 1.66 1-S2n 072 5 0 ) 8.42 0.80 700 0.72
303 1546.39 2.19 2.19 1-S2n 0.93 1.47 9.41 1.07 8.20 0.92
404 1546.89 2.69 2.69 1-S2n 1.13 1.78 10.15 1.33 9.17 1.10
505 1547.35 8. 15 3.15 1-S2n 1.3% 2.07 10.79 1.56 9.99 1.26
606 1547.80 3.60 3.60 1-S2n 1.47 2.34 11.30 1.79 10.72 1.41
707 1548.25 4.05 4.05 5-82n 1:63 259 11.77 2+:00 11.37 1.55
808 1548.69 4.49 4.49 5-S2n 1.78 2.83 12.19 2.21 11.97 1.68
909 1549.15 4.95 4.95 5-82n 1.93 3.06 12.58 2.41 12.50 1.81
970 1549.44 5.24 5.24 5-S2n 2.02 3.20 12.80 2.53 12.82 1.88

IR R R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R R R S R R R R R R R R R R R E R R R R R R RS RS EEEEEEEEEE
El. inlet face invert 1544 .20 ft El. outlet invert 1543.70 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 £ft

RS E RS SRS S S SRR SRR EEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEES]

*%%*%* SITE DATA ****% CULVERT INVERT **%**k*xkkkkkkk

INLET STATION (FT) 49.08

INLET ELEVATION (FT) 1544.20

OUTLET STATION (FT) 0.00

OUTLET ELEVATION (FT) 1543.70

NUMBER OF BARRELS 3

SLOPE (V-FT/H-FT) 0.0102

CULVERT LENGTH ALONG SLOPE (FT) 49.08
k*kkk*k* CULVERT DATA SUMMARY EE S RS S S SRS S SR EEEE LRSS S & R

BARREL SHAPE BOX

BARREL SPAN 10.00 FT

BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)

INLET DEPRESSION NONE

R R R LSS SRR SRS SRR SRR EEREEE RS EEEE SR EEEEEEEEE SRR R EEEEEEEEEESESESESEEEEEEESES

3

CURRENT DATE: 08-09-1995 FILE DATE: 02-06-1995
CURRENT TIME: 12:39:22 FILE NAME: WOVIAHER

R RS R S S SRS R RS RS SR SRR R SRR R E RS RS EEE R RS RS R R R R RS R R R R R R R EEE SRR EE SRS S TR

kkhkkhkkxkhkhhXxdhkhkhhhhhhkdxxhkdkdhkd%x TAILWATER AEhkkAhkhkhkhkdkdkdkxxddxddkddxdxddkx%x
RS S A SRS SR RS E SRS SRS SRS SRR R R R R EEE R R R R EE SRS SRR EEEEEE RS EEEEEEEEEEEE S S S

*%*%*%%* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: WO9VIAHER
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 02-06-1995
LEFT CHANNEL BOUNDARY 1
RIGHT CHANNEL BOUNDARY 13
MANNING N LEFT OVER BANK 0.020
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Wash 9 River Mile 0.762 WIO9VIAHER.PRN

MANNING N MAIN CHANNEL 0.012
MANNING N RIGHT OVER BAN 0.065
SLOPE OF CHANNEL (FT/FT) 0.0052
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

1 9880.87 1550.60

2 9914.79 1548.80

3 9947.47 1547.36

4 9962.62 1578.18

5 9968.12 1546.50

6 9973.78 1547.30

7 9974.81 1547.91

8 9979.85 1547.90

9 9979.86 1543.70

10 9982.85 1543.70

11 10017.15 1543.70

12 10020.15 1543.70

13 10020.16 1547.90

14 10026.09 1548.99

15 10052.97 1549.30

¥k*xkx%k* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR
(CFS) (FT)  NUMBER (FT)  (FPS)  (PSF)

0.00 1543.70 0.000 0.00 0.00 0.00
101.00  1544.17 1.368 0.47 5.35 0.15
202.00  1544.42  1.455 0.72 7.00 0.23
303.00 1544.62 1.507 0.92 8.20 0.29
404.00 1544.80 1.543 1.10 9.17 0.34
505.00 1544.96 1.570 1.26 9.99 0.38
606.00 1545.11 1.593 1.41  10.72 0.43
707.00  1545.25 1.611 1.55 11.37 0.47
808.00  1545.38  1.627 1.68 11.97 0.50
909.00 1545.51  1.640 1.81  12.50 0.54
970.00  1545.58  1.647 1.88 12.82 0.56

R R L E RS E R R R R R R RS R R R R R RS E R R R R E RS RS E RS S SRS RS E RS EEE R R SRS SRR S
EEE R R R RS R R E R R R R R ROADWAY OVERTOPPING DATA LR R R R R R R EEEEEEEE SRS EE SRS
EE R E R EEE S SRS AR EE RS EEE RS ES S EER RS SRR RS R SRS RS SRS R RS E S SRS RS A RS EEEE RS

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 1.00
CREST LENGTH (FT) 1.00
OVERTOPPING CREST ELEVATION (FT) 1560.00

R R L R R R R R R RS R R R R R R R R R R R R R RS SRR R R R R R R R R R R R
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Wash 9 River Mile 1.736 W9VADOCT.PRN
(@ VADO COURT)

1

CURRENT DATE: 08-07-1995 FILE DATE: 02-14-1995
CURRENT TIME: 08:46:42 FILE NAME: W9VADOCT
********************************************************************************
LR E S SR RS SRS LRSS LS EEEEE RS S FHWA CULVERT ANALYSIS ERE R R R R RS EEE SRS EEEEEEEEEEES
khkhkhkkhhkhkhkhkhkhhhkhkdhkkhhhhkhdhdktk HY—S, VERSION 4-0 EE SR SRR SR SRS SRS R EE RS RS E S
KA A AT A AR A A A A A AT AT A A A A A A AR A A A A A A A A AT A AT A A AR Ak Ak d kA dhk kA hddkhkdkhhhkhhkhkki

0 SITE DATA CULVERT SHAPE, MATERIAL, INLET

U |- | —————

L INLET OUTLET CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE

1635.69 1635.36 38.00 | 2 RCB 8.00 3.50 .012 CONVENTIONAL

AU WN

R RS S AR SRR E RS EEE S SR SRR R R EE SRR R RS EE LR SRR RS EEEEEE R R SRR E R EEE SR RS EEEE S

LR EEEEE RS S SRS EE SRR SRS EE SRR SRR SRR SRS RS SRR R R EE RS EREEEEEEEEEEEEE SRS

SUMMARY OF CULVERT FLOWS (CFS) FILE: W9VADOCT DATE: 02-14-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1635.69 0 0 0 0 0 0 0 0 1
1636.89 66 66 0 0 0 0 0 1
1637.60 132 132 0 0 0 0 0 0 1
1638.25 198 198 0 0 0 0 0 0 1
1638.84 264 264 0 0 0 0 0 0 1
1639.42 330 330 0 0 0 0 0 0 1
1640.02 396 396 0 0 0 0 0 0 1
1640.65 462 461 0 0 0 0 0 1 4
1640.91 500 486 0 0 0 0 0 11 5
1641.26 594 520 0 0 0 0 0 71 4
1641.43 660 535 0 0 0 0 0 120 3
1640.50 446 446 0 0 0 0 0 OVERTOPPING

R R RS S LSRR RS SRS SRR SRR SRR SRR SR SRR SRR R R SRR SRR SR SRR S EEEEEE S E S

LR R SRS SRR SRR SRR SRR EE R EE SRR SRR R R SRS SRR R SRR EEEEEREEEEESEEESEE S

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: W9VADOCT DATE: 02-14-1995
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR
1635.69 0.00 0 0 0.00
1636.89 0.00 66 0 0.00
1637.60 0.00 132 0 0.00
1638.25 0.00 198 0 0.00
1638.84 0.00 264 0 0.00
1639.42 0.00 330 0 0.00
1640.02 0.00 396 0 0.00
1640.65 -0.00 462 1 0.15
1640.91 -0.01 500 3 0.66
1641.26 -0.01 594 3 0.51
1641.43 -0.01 660 5 0.70

LR R AR R SRR SRR RS R SRR R R RS SR SRR R R R E R R R R R R E R R R R R R R R R R R R RS R RS R R R R SRR R R R SRR LR R
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

AR R R R AR R A A A R A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A XA A A A A F Ak A h kA hhkkhdxxxxx%

.

2
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Wash 9 River Mile 1.736 W9VADOCT.PRN

CURRENT DATE: 08-07-1995 FILE DATE: 02-14-1995
CURRENT TIME: 08:46:42 FILE NAME: W9VADOCT

R RS SR SR RS RS S SRS E R R SRS RS E R R R R SRR SRS R RS E R EEEEREEEEEEEEEEEEEEEEEEEES

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 8 BY 3.5 ) RCB

RS S E SRR RS SRS RS SRR E RS SRR EEE R R R RS SRS R R R R EEEEEEEEEEEEEEESEEEEEEESES]

His— HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)

EE RS S S S S SRS R R RS SRR R E RS R EEEEEEEEEEEE RS EEEEEEEEEEEEEESEEEEEEEE SRS

0 1635.69 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
66 1636.89 1.20 1.20 1-S2n 0..55 0.81 7.46 0.55 3.24 0.82
132 1637.60 1.91 1.91 1-8S2n 0.88 1.29 8.34 0.99 4.21 1.23
198 1638.25 2.56 2.56 1-S2n 1:15 1.69 9.32 1:33 4.90 1.58
264 1638.84 3.15 3.15 1-S2n 1.39 2.04 10.09 1.63 5.46 1.89
330 1639.42 3.73 3.73 5-=S2n 1.62 2.37 10.71 1.92 5.920 2.17
396 1640.02 4.33 4.33 5-S2n 1.83 2.68 11.26 2.20 6.32 2.44
461 1640.64 4.95 4.95 5-S2n 2.04 2.96 11.74 2.45 6.47 2.54
486 1640.90 521 5.21 5-S2n 2.11 3.07 11.91 2.55 6.68 2.67
520 1641.26 5.57 5.57 b5=S2n 2021 3.21 12.13 2.68 7.06 2.89
535 1641.43 5.74 5.74 5-S2n 2.26 3.27 A2.23 2.73 7.300 3.04
R R R E R R R R R R R SRR R AL S SRS RS RS SR RS S SRR EE SRS SRS R RS R EEE R R R EEEEEE LSS SRR RS RS R EEEEEEEEEE S
El. inlet face invert 1635.69 ft El. outlet invert 1635.36 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

RS R SR R R R SRS E SRR EREEEEREEEEEEEEEEEEEEEEEEEEEEE RS EEEEEEEEEEEEEEEEESEEESE SRS

*%*%*%% STTE DATA ***%** CULVERT INVERT ******%*x*x%xkx%*x**x%

INLET STATION (FT) 38.00

INLET ELEVATION (FT) 1635.69

OUTLET STATION (FT) 0.00

OUTLET ELEVATION (FT) 1635.36

NUMBER OF BARRELS 2

SLOPE (V-FT/H-FT) 0.0087

CULVERT LENGTH ALONG SLOPE (FT) 38.00
* Kk k k% CULVERT DATA SUM}&A_RY LR E SR S S SRS RS RS E RS SRR S S S

BARREL SHAPE BOX

BARREL SPAN 8.00 FT

BARREL RISE 3.50 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)

INLET DEPRESSION NONE

LRSS E RS EEEEREEE RS SRR RS EEEE R R EEEEEE SRR EEE SRR SR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE RS

3

CURRENT DATE: 08-07-1995 FILE DATE: 02-14-1995
CURRENT TIME: 08:46:42 FILE NAME: W9VADOCT

R R R R R R R R R R R R R R R R R R R RS R SR S RS SRR SRS RS EE RS RS R R E R RS R TR RS
hhkkkhkhhdxhkdkdhdxhhdhdhrhhddix TAILWATER tEE R E R RS SRR LS SRS EEE LR TS
RS SR S SRR E RS RS SR SRR SRR SRR R R RS RS AR R R SRS EE RS SRR R R EEEE SRS EE SRR EEEEE SRS

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: W9VADOCT
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 02-14-1995
LEFT CHANNEL BOUNDARY 8
RIGHT CHANNEL BOUNDARY 11
MANNING N LEFT OVER BANK 0.065
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Wash 9 River Mile 1.736

MANNING N MAIN CHANNEL
MANNING N RIGHT OVER BAN
SLOPE OF CHANNEL (FT/FT)

CROSS-SECTION
COORD. NO.

N

X

(FT)

9703
9764

9816.
9875.
9923.
9969.
997 2.4
9986.

9987
10013
10013
10013
10017
10021
10094

.00
s 39

99
.00
.00
<01
.76
.14
.07
« 52

0.030
0.110
0.0063

Y
(FT)
1644.70
1640.20
1636.70
1637.95
1640.02
1640.19
1640.74
1637.90
1635.40
1635.36
1637.90
1637.90
1641.10
1640.52
1644.70

WOVADOCT .PRN

*kk***k% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(CFS)
0.00
66.00
132.00
198.00
264.00
330.00
396.00
462.00
500.00
594.00
660.00

W.S

+ s

(FT)

1635
1636
1636

1636.
1637 -
1637
1637
1637.
1638.

1638
1638

.36
.18
.59
94

- 25
.40

FROUDE
NUMBER
0.000
0.641
0.674
0.692
0.703
0.711
0.716
0.718
0.724
0.734
0.740

DEPTH
(FT)
0.00
0.82
1.23
1.58
1.89
2:.17
2.44
2.54
2.67
289
3.04

VEL.
(FPS)
0.00
3.24
4.21
4.90
5.46
5.92
6.32
6.47
6.68
7.06
7.30

SHEAR
(PSF)
0.00
0.29
0.44
0.55
0.64
0.73
0.80
0.83
0.87
0.94
0.99

R R R RS S R RS R RS R R R R R R A RS E R R R R E RS EEEEE SRS E RS RS SRR RS RS

khkhkkhkhkkhkkhkdhkkhhkkhhdhdhhkkhhhhxddxx

ROADWAY OVERTOPPING DATA LR R o o S o S S

R R R R R T R R R R R R R SRR SRR RS R R RS SRR R R R R R R R SRR EEE R EEEEEEEEE SRR SRR R

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH (FT)
*%%%%* USER DEFINED ROADWAY PROFILE
CROSS~-SECTION

COORD. NO.

NOoOYU e W N

(
9972

9990
10009
10017
10021
10047
10094

X
FT)
.50
.80
.00
.10
.10
.30
.50

Y

(FT)
1640.70
1641.00
1640.90
1641.10
1640.50
1640.80
1641.40

2.63
36.00

EEEE RS SRS TR SRS S S AR SE R SRR E R R LR SRR R R EEEEEE R R R R R R R o o e R
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Wash 9 River Mile 1.796 WI9QUAILH.PRN

(@ QuAIL HAVEN)

1

CURRENT DATE: 08-09-1995 FILE DATE: 02-07-1995
CURRENT TIME: 13:35:47 FILE NAME: WIQUAILH
tE S 2SS AR SRS SR RS EEEER R RS R RS RS R E R R SRR R R RS R R R R R R SRR R R R R SRR SRR SRR R RS S S S SRS
khkhkkhkkhkkhkdkhhkkhkhhhkdhkhkdhkhdhhhxxk FHWA CULVERT ANALYSIS IS SRS S S E S S S S LSRR EE SRS S
EE S SR S S E S S SR SRS R R SRR RS R HY__S’ VERSION 4‘0 Ahkhkhkkhkhkkhhkhkhkdhkdhhkdhkhdhhkhdxkkx
22 2SS 2SS EE S E S ER R RS SRS R R R R R R R R RS R R SRR E RS R R R R R R R R R SRR RS SR EEEEEESEE S

o SITE DATA CULVERT SHAPE, MATERIAL, INLET

U _________________________________________________________________________

L INLET OUTLET CULVERT | BARRELS

\ ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE

1642.28 1641.90 34.00 | 2 RCB 8.00 2.50 .012 CONVENTIONAL

AU WN -

R R R RS R EE RS R RS SRR EEEE R EE SRR LR SRR EEEEE SRR EEEEEEEEEEEEEEESREEEEEEEEEEEEEEEESEE S

khkkhkkhkkhkkhkkhkkhkhhkkhkkhkhkhkkhhkhkkhkkhhkhhkhkhhhkhkhkhdhkhhkhhhkhkkhkkhkhkhkhkhkkhkhkhkhkdhhhhhhhhkhhkhkddhdhddhrxhhrhrrxxxdhrddxx

SUMMARY OF CULVERT FLOWS (CFS) FILE: W9QUAILH DATE: 02-07-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1642.28 0 0 0 0 0 0 0 0 1
1643.48 66 66 0 0 0 0 0 0 1
1644.24 132 132 0 0 0 0 0 0 1
1644.93 198 198 0 0 0 0 0 0 1
1645.63 264 262 0 0 0 0 0 1 4
1646.03 330 295 0 0 0 0 0 33 5
1646.27 396 314 0 0 0 0 0 80 5
1646.46 462 328 0 0 0 0 0 131 5
1646.62 528 330 0 0 0 0 0 195 5
1646.76 594 330 0 0 0 0 0 259 4
1646.88 660 330 0 0 0 0 0 325 4
1645.50 250 250 0 0 0 0 0 OVERTOPPING

R R RS AR SRR LRSS SRR RS SR SRR R SRS E R SRR EREEEEEEEEEEEEEEEEEEEEEESEEEESEEEEEEEEEES

EEEEEE LS EEEEEEEREEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEESEREEEESEEEEEEREEEEEEEE SRS

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: W9QUAILH DATE: 02-07-1995
HEAD HEAD TOTAL FLOW $ FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
1642.28 0.00 0 0 0.00
1643.48 0.00 66 0 0.00
1644.24 0.00 132 0 0.00
1644.93 0.00 198 0 0.00
1645.63 -0.01 264 1 0.29
1646.03 -0.00 330 2 0.46
1646.27 -0.01 396 2 0.49
1646.46 -0.01 462 2 0.52
1646.62 -0.01 528 3 0.56
1646.76 -0.01 594 5 0.90
1646.88 -0.01 660 5 0.73

IS 22 S E S E AL S SRS S S AR SR SRR R R RS SRR R R R R RS EE R AR R R R R R R SRR R AR R R RS E R EE E R E R SRS
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

LRSS S S SRR RS S LSRR RS S SRR E R R R RS SRR RS E R AR R R R RS AR SRR R R EE SRR RS SRR RS EEEEE R

2
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Wash 9 River Mile 1.796 WOQUAILH.PRN

CURRENT DATE: 08-09-1995 FILE DATE: 02-07-1995
CURRENT TIME: 13:35:47 FILE NAME: W9QUAILH

EEE SR EEEEEE RS EE RS SR EE RS R EEEEEEESEEEEEEEEEEE SRS EEEEEEEEEEEEEEEEEEEESEEEESE SR SRS

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 8 BY 2.5 ) RCB

IR LA R R R R R R R S RS R RS R R S R S AR R R RS SRR RS S S SR SRR RS RS E RS R SR SRS SRS

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ft)  (ft) (fps) (ft) (fps) (ft)

LR R EE R EEES SRS SRS SR EEEEEEEEEEE RS SRS SRS RS EEE RS EEEEEEEEEEEEEEEEREEEEEEESEEEE S

0 1642.28 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
66 1643.48 1.20 1.20 1-S2n 0.52 0.81 7.19 0.57 3.40 0.76
132 1644.24 1.96 1.96 1-S2n 0.81 1.29 8.69 0.95 4,42 1:15
198 1644.93 2.65 2.65 5-=S2n 1.06 1.69 9.69 1.28 5.15 1.48
262 1645.63 3:.35 3.35 5-82n 1.28 2.03 10.41 1.57 5.73 1.77
295 1646.03 3.75 3.75 5-82n 1.38 2.20 10.74 1.72 6.22 2.04
314 1646.26 3.98 3.98 5-82n 1.44 2.29 10.92 1.80 6.64 2.28
328 1646.45 4.17 3.55 4-=FFt 1.48 2.36 8.20 2.50 7:02 2x52
330 1646.47 4.19 3.76 4-FFt 1.49 2.:37 8.25 2.50 7.38 2.71
330 1646.47 4.19 3.93 4-FFt 1.49 2.37 8.25 2.50 7.69 2.88
330 1646.47 4.19 4.09 4-FFt 1.49 2.37 8.25 2.50 7.97 3.04
R R SRR RS S S E SRS S AR R RS E RS SRS E RS S EESE SR SRS EE LR LR L SRS EEEEEREEEELEEREEEEEEE SRS EEEEEEE S
El. inlet face invert 1642.28 ft El. outlet invert 1641.90 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

EE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEESEEEEESEE SRS S SRS EEEEEEE RS S

*kk*x%* STTE DATA ***%x*%x% CULVERT INVERT hkhkkkkhkhkhkkhkkhkhkkx

INLET STATION (FT) 34.00

INLET ELEVATION (FT) 1642.28

OUTLET STATION (FT) 0.00

OUTLET ELEVATION (FT) 1641.90

NUMBER OF BARRELS 2

SLOPE (V-FT/H-FT) 0.0112

CULVERT LENGTH ALONG SLOPE (FT) 34.00
* k Kk kK CULVERT DATA SUMMARY EE R E R RS RS SRR EEE SRS EE S

BARREL SHAPE BOX

BARREL SPAN 8.00 FT

BARREL RISE 2.50 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)

INLET DEPRESSION NONE

R R EEEEEEEE SRR RS SR SRR EEEEE SR LSRR EEE SRR RS SRR SR SR RS AR EEEEEEE R SRS EEEE S S

3

CURRENT DATE: 08-09-1995 FILE DATE: 02-07-1995
CURRENT TIME: 13:35:47 FILE NAME: W9QUAILH

R R RS R EE SRR LRSS EE SRR R EEEEEES SRS S EEEEEEE SRS SE SR AR R RS SRR LR EREEEEE S S S
bR EEEEEEEEEEE SRR S SRS S S TAILWATER EEEE SR RS LRSS EE SRR RS E SRS
LR R R LR R R LR R RS R RS R R R R RS SRS SR RS EEE R RS SRS RS EEE S

***** UJSER DEFINED CHANNEL CROSS-SECTION FILE NAME: W9QUAILH
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 02-07-1995
LEFT CHANNEL BOUNDARY 6
RIGHT CHANNEL BOUNDARY 11
MANNING N LEFT OVER BANK 0.030
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Wash 9 River Mile 1.796 WI9QUAILH.PRN

MANNING N MAIN CHANNEL 0.020
MANNING N RIGHT OVER BAN 0.055
SLOPE OF CHANNEL (FT/FT) 0.0033
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

1 9785.35 1645.30

2 9836.41 1646.30

3 9937.46 1645.40

4 9974.10 1644.31

5 9986.13 1644.41

6 9986.87 1644.40

7 9986.88 1641.90

8 9989.88 1641.90

9 10010.12 1641.91

10 10013.12 1641.91

11 10013.13 1644.40

12 10013.88 1644.41

13 10024.71 1644.70

14 10036.60 1646.90

*%%%%%*%* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT)  NUMBER (FT) (FPS)  (PSF)

0.00 1641.90 0.000 0.00 0.00 0.00
66.00 1642.66 0.691 0.76 3.40 0.15
132.00 1643.05 0.728 1.15 4.42 0.22
198.00 1643.38 0.748 1.48 5.15 0.27
264.00 1643.67 0.760 Y77 5.73 0.32
330.00 1643.94 0.769 2.04 6.22 0.36
396.00 1644.18 0.776 2.28 6.64 0.40

462.00 1644.42 0.781 2452 702 0.43
528.00 1644.61 0791 2+71 7+38 0.47

594.00 1644.78 0.799 2.88 7.69 0.50
660.00 1644.94 0.806 3.04 7T 97 0.53
R R R I I I I T I IITIITTYIITT™™
4
CURRENT DATE: 08-09-1995 FILE DATE: 02-07-1995

CURRENT TIME: 13:35:47 FILE NAME: W9QUAILH

LR AR RS R EEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEE S EEE SRR RS R EEEEEEEEEEE SRS EEEEEEEE S
Fododeokododokok ok ok ok kokokokokodkok ok ok kk ok kk ke ROADWAY OVERTOPPING DATA LR R R R R R R
R RS R R EEEE LSS SRS EE SR RS EEEEE R RS EE R R R RS R R R R R R RS R R R R R R R RS RS E SRS R R

WEIR COEFFICIENT 2.63
EMBANKMENT TOP WIDTH (FT) 30.00
**%*%%* USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 9885.00 1646.50
) 9937.50 1645.50
3 9972.80 1646.00
4 9977.20 1645.60
5 9988.10 1645.60
6 9990.70 1646.30
7 10009.30 1646.50
8 10027.50 1646.60
9 10036.60 1646.90
10 10039.20 1646.30
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Wash 9 River Mile 1.796 WI9QUAILH.PRN

11 10084.90 1647.10
12 10133.40 1647.10

RS RS S SR EEEEEESE SRS RS SRR EEEEEEEEEEEEEEEEE LRSS S EEE RS SRR EE SRR SR EEEEEEEEEEEE RS S
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Wash 11 River Mile 1.270 WI11.PRN
(@ AGUA VERDE DRIVE)

1

CURRENT DATE: 02-14-1995 FILE DATE: 02-14-1995
CURRENT TIME: 08:53:42 FILE NAME: W1l
R R R R SRR R RS S S SRR R R RS AR R R R R R R R R R R R R R R R R R R R R R R R R R R E R R R R E R R R R
LR R R R E RS RS R R EEE R E RS LR R FHWA CULVERT ANALYSIS LR E R E LTSS S SRS RS &R EE S E LSS
khkkhkhkkkhkkhkkhkkhkhhhkhkkhhdkhhhhhidkx HY_SI VERSION 4.0 kkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkkix
R SRS SR SR RS LSS LSRR RS EEEE SRR R EEE TR EEEEERREE LR LA EEEEE SRR ES RS S SEEEEEE R SRR R R R RS SR

o SITE DATA CULVERT SHAPE, MATERIAL, INLET

U |————eeee | e e e e e

£, INLET OUTLET CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE

1589.65 1588.82 38.01 | 4 RCB 10.00 4.00 .012 CONVENTIONAL

AU WN

LR R R SRR ESEEEEEEEEEE RS EEE R EEEE SRS SRR RS RS EE R E SRR SRR E TR EEE SRS R R

R R E RS RS E R R RS SR AR RS RS E R E R E R R R RS SRR AR R R R R R R R EEEE R R R R R

SUMMARY OF CULVERT FLOWS (CFS) FILE: W1l DATE: 02-14-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1589.65 0 0 0 0 0 0 0 0 1
1590.34 74 74 0 0 0 0 0 0 1
1590.75 148 148 0 0 0 0 0 0 1
1591.09 222 222 0 0 0 0 0 0 1
1591.40 296 296 0 0 0 0 0 0 1
1591.68 370 370 0 0 0 0 0 0 1
1591.97 444 444 0 0 0 0 0 0 1
1592.24 518 518 0 0 0 0 0 0 1
1592.50 592 592 0 0 0 0 0 0 1
1592.75 666 666 0 0 0 0 0 o 1
1593.00 740 740 0 0 0 0 0 0 1
1594.94 1311 1311 0 0 0 0 0 OVERTOPPING

EE R R E R S SRR RS E SRR RS RS EE R R R R R R R R R R E R R R R E R R SRR RS E R R R R R

R S R R R R R R e RS R R R R R R R R R R RS R R T R RS R R SRR R R R R R R

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: W1l DATE: 02-14-1995
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR
1589.65 0.00 0 0 0.00
1590.34 0.00 74 0 0.00
1590.75 0.00 148 0 0.00
1591.09 0.00 222 0 0.00
1591.40 0.00 296 0 0.00
1591.68 0.00 370 0 0.00
1591.97 0.00 444 0 0.00
1592.24 0.00 518 0 0.00
1592.50 0.00 592 0 0.00
1592.75 0.00 666 0 0.00
1593.00 0.00 740 0 0.00

EEE R R SRS E RS AR R R R R S SRR R R R R R R R R R R R R R R R R R R R R R R P R R R R R R R IR R R R R R R R R R R R
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

LR AR AR R R EEE RS R RS E EEEE R SRR RS R R R R AR RS RS R R SRS
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Wash 11 River Mile 1.270 W11.PRN

R R E RS RS SRR SRS RS S SRS R EEE R AR RS RS ER RS EEREEE RS R SRR R SRR R R RS R SRR R SRR EEEE R

PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 10 BY 4 ) RCB

EEEEEE R RS EEE S SRR EE SRR R R E R R AR R R RS SRS EE RS R R R R RS RR R RS SR SRR SRR RS R RS REEEEEEEE LS

DIs- HEAD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ft)  (ft) (fps) (ft) (fps) (ft)

R R R R R E LRSS SRR SRS EE RS SRR SRR R R RS S S E R RS R SRR RS SRS SRR SRR SRS

0 1589.65 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.02
74 1590.34 0.69 0.69 1-S2n 0.20 0.47 9.46 0.20 3,32 0.52
148 1590.75 1.10 1.10 1-S2n 0.39 0.:75 8.53 0.43 4.36 0.79
222 1591.09 1.44 1.44 1-S2n 0.49 0.99 9.47 0.59 5:12 1«01
296 1591.40 1.75 1.75 1-S2n 0.59 1.20 10.08 0.73 5.74 1.20
370 1591.68 2.03 2.03 1-S2n 0.69 1.39 10.63 0.87 6.27 1.37
444 1591.97 2.32 2.32 1-S2n 0.78 1.57 11.08 1.00 6+75 1,53
518 1592.24 2:59 2.59 1-S2n 0.86 1.74 11.49 1.13 7.16 1.68
592 1592.50 2.85 2.85 1-82n 0.93 1.90 11.84 1.25 7:.55 1.82
666 1592.75 3.10 3.10 1-S2n 1.01 2.05 12.16 1.37 7.91 1.95
740 1593.00 3., 35 3.35 1-S2n 1.08 2.20 12.47 1.48 8.24 2.07
R R R AR R RS SRR RS R A SR T R R R R R R R R R R R R R R R E R R F R R R R R RS RS SRR R RS R E
El. inlet face invert 1589.65 ft El. outlet invert 1588.82 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

EEEEE S EEESE S S S SRR EEEEE S SRR EEE SRR R R RS R R SRR R R RS SRS AR SRR R R LR R EE R EEEEESEES SRS

*%k*k**x STTE DATA ***%% CULVERT INVERT khkkkhkhkkhkkkhhkkkk

INLET STATION (FT) 38.00

INLET ELEVATION (FT) 1589.65

OUTLET STATION (FT) 0.00

OUTLET ELEVATION (FT) 1588.82

NUMBER OF BARRELS 4

SLOPE (V-FT/H-FT) 0.0218

CULVERT LENGTH ALONG SLOPE (FT) 38.01
* Kk k) Kk CULVERT DATA SUMMARY EEEE R R EE SRR SRS EREEEEEEE ST

BARREL SHAPE BOX

BARREL SPAN 10.00 FT

BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)

INLET DEPRESSION NONE

LR EEREE RS S EEE RS S SRR E SRS SRR R AR RS R R R R R R R R R R R R R R RS R R R R R R R R R R RS SRR R

3

LR R R EEEEEEEE LSRR SRR R R R RS R R R R R R RS RS RS RS R RS AR R R RS RS
LR EE R RS R EEE S SRR RS EE SRS S S TAILWATER khkkhkhhkhhkhhkhhrhdrhdrddrhrdhik
AR RS R EEEEE SRS E RS RS E RS EEEREE SRS SRR LSRR SRS RS SRR R RS R SRR R EE SRR RS SRS EEES

**%%* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: W1l

MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 02-14-1995
LEFT CHANNEL BOUNDARY 4

RIGHT CHANNEL BOUNDARY 7

MANNING N LEFT OVER BANK 0.070

MANNING N MAIN CHANNEL 0.050

MANNING N RIGHT OVER BAN 0.070

SLOPE OF CHANNEL (FT/FT) 0.0289
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Wash 11 River Mile 1.270 W11.PRN

CROSS-SECTION : Y
COORD. NO. (FT) (FT)
1 9926.60 1595.00
2 9931.58 1594.59
3 9975.88 1591.32
4 9978.88 1588.82
5 9979.88 1588.82
6 10020.12 1588.80
7 10021.12 1588.82
8 10024.12 1591.32
9 10038.72 1594.08
10 10085.01 1594.77
11 10087.46 1595.00
12 10128.91 1595.17

*k*kkk*k* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT)  NUMBER (FT)  (FPS)  (PSF)

0.00 1588.80 0.000 =-0.02 0.00 0.00
74.00 1589.34 0.802 0.52 3.32 0.96
148.00 1589.61 0.858 0.79 4.36 1.45
222.00 1589.83 0.893 1.01 5.12 1.84
296.00 1590.02 0.919 1.20 5.74 2.18
370.00 1590.19  0.940 1.37 6.27 2.49
444.00 1590.35 0.957 1.53 6.75 2.78
518.00 1590.50 0.971 1.68 7.16 3.04
592.00 1590.64 0.984 1.82 7.55 3.29
666.00 1590.77 0.996 1.95 7.91 3.53
740.00 1590.89 1.006 2.07 8.24 3.76

IR R R S SRR E RS RS SRS R RS RS R RS R R SRS R SRR R R R R SR EEEE R R EEREEEEEEE RS SR SRR
LR EEE R ERE RS EEEEEEEEERE S EEE S ROADWAY OVERTOPPING DATA EEESEEE RS S E R RS R SRS E S EEE
R R R R E RS R RS RS AR RS SRR S SRR R RS SERE R R R EREEE SR EEEEEREEEEEEEEEEEEEEEEESEEEEE S

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 1.00
CREST LENGTH (FT) 1.00
OVERTOPPING CREST ELEVATION (FT) 1594.94

IS RS RS SRS RS SRS R R RS AR EE SRS EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS S
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MR 22 2 010 2.9.202.2.712/2.0,2.2.2.2/2.2.2.2.2.2. 2,2.2.2,2.2.2.2.2.2.2.2.2.2.2,2.2.2.4

*
*
*
*
*

HEC-2 WATER SURFACE PROFILES *
*
Version 4.6.2; May 1991 *
*
RUN DATE 14SEP95 TIME 17:26:15 *

Tk ok koo ok ook ek kkokoekak ook ko ok

X X OXXXXXXX XXXXX
X X X X X
X X X X
XXXXXXX  XXXX X XXXXX
X X X X
X X X X X
X X XXXXXXX  XXXXX
1
14SEP95 17:26:15
i212.2.2.2.2.2.2.9.2.2.0.9.2.2.2.2.2.9.2.2.2.2.2.2.2.2.0.2.0.2.2.2.7.2.2.4
HEC-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991
£22.2.22.002.2.2.2.2.2.2.0.2.2.2.2.2.222. 000 0.0.2.2.2.2.2.2.2.2.2.4
T1 % Rio Verde South FIS, Wash 9 File: WOFW1.IH2
T2 * For: FCDMC # 93-07 By:MKE, Ltd FB & EEK 8-23-94
T3 * MWash 9,100-Yr Floodplain Revised: 9-12-95
T4 * GR data taken from stereo model; received on 9-07-95 from AMC
TS * 200 scale 2 ft CI mapping flown by AMC on 12-22-93 & 8-22-94
T6 * with survey control by Burgess & Niple on 10-21-93;11-9-93;12-9-93
T7 * supplemental cross section data (GR & BT) surveyed by ALS as noted.
T8 * Source of 100-Yr flowrate from HEC-1 Analysis by GVSCE. Table F-3
T9 * Special culvert routine used. Subcritical analysis.
J1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q
0 2 0 0 =1 0 0 0
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
1 0 =1 0 0 0 I 0
J3  VARIABLE CODES FOR SUMMARY PRINTOUT
150 101 200
HEC-1 Concentration Point €570, at confluence w/Verde River.
Starting WSEL is critical water surface.
START Hydraulically Similar Reach 9A
895 ft u/s of confluence w/Verde River
NC 0.065 0.065 0.045 0.1 0.3
QT 2 1140 1140

File = WOFW1.0H2

Wash 9 100-Year HEC-2
Rio Verde South FDS

odenknk ootk koo ok ok ok
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
Fkkkcokkoknk ko ko ek koo ook

XXXXX

X X
X

XXXXX

X

X

XXXXXXX

PAGE 1

THIS RUN EXECUTED 14SEP95 17:26:15

WSEL FQ
1503
CHNIM ITRACE

0 0
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File = W9FW1

.OH2

ET 0 9:1
NH 7 0.065 9828.8 0.045 9865.1 0.065 9982.5
NH 9982.5 0.045 10020. 4 0.065 10175.7
HEC-1 Concentration Point €570, at confluence w/Verde River.
14SEP95 17:26:15
Starting WSEL is critical water surface.
Cross-section .170 is hydraulic distance not thalweg distance.
START Hydraulically Similar Reach 9A
895 ft u/s of confluence w/Verde River
X1 0.170 37 9982.5 10020.4 0 0 0
GR  1506.7 9597.8 1506.3 9638.2 1506.2 9652.1 1504.9
GR  1504.7 9680.9 1505.0 9693.9 1505.5 9710.8 1505.1
GR  1504.0 9762.5 1502.8 9776.8 1501.9 9801.1 1502.8
GR 1501.5 9828.8 1500.5 9833.1 1500.6 9851.5 1500.6
GR  1503.1 9889.5 1502.9 9905.8 1502.4 9932.3 1502.5
GR 1502.2 9982.5 1501.4 9991.4 1501.2 9999.5 1501.2
GR 1502.2 10020. 4 1503.4 10037.7 1503.9 10063. 4 1504.6
GR 1505.7 10163.8 1505.6 10175.7 0.0 0.0 0.0
ET 9.4
NH 8 0.065 9874.7 .045 9907.3 .065 9981.4
NH  9981.4 .045 10021.7 .065 10080.8 .065 10187.9
X-Section extended to the right of STA 10187.9 to contain flows
Ground points from 1" = 200', 2 ft contour map, by AMC
X-Section extended to the right of STA 10187.9 to contain flows
Ground points from 1" = 200', 2 ft contour map, by AMC
X1 0.220 26 9981.4 10021.7 320 200 261.09
GR 1512.1 9784.5 1512.1 9799..9 1509.6 9816.2 1508.4
GR  1507.4 9874.7 1506.3 9890.6 1505.8 9907.3 1507.0
GR  1507.1 9936.0 1506.8 9957.4 1506.2 9975.7 1506.0
GR  1504.3 10000.0 1504.8 10013.6 1505.5 10021.7 1505.9
GR 1505.3 10080.8 1505.1 10100.6 1505.6 10121.3 1506.4
GR  1506.4 10187.9
HEC-1 Concentration Point €569, near Res. Boundary at R.M 0.265
QT 2 1010 1010
ET 9.1
NC 0.065 0.065 0.045
HEC-1 Concentration Point C569, near Res. Boundary at R.M 0.265
GR records deleted from Sta 9731.9 to 9963.4 and from
Sta 10153.4 to 10324.0
to restrict flow to effective area without X3 records.
X1 0.302 14 9982.8 10018.8 280 500 436.82
GR 1513.2 9963.4 1512.4 9976.9 1511.5 9982.8 1508.9
GR  1509.1 10007.8 1511.0 10018.8 1510.8 10035.5 1510.9
GR 1512.3 10081.8 1512.4 10103.8 1512.9 10131.9 1513.4
1
14SEP95 17:26:15
ET 93
NH 6 0.045 9573.6 0.065 9833.5 0.045 9844.3
NH  10017. 0.065 10055.1

Wash 9 100~-Year HEC-2

Rio Verde South FDS

0.065

9655.9
9724.9
9808.5
9865.1
9950.6
10000.0
10089. 4

0.0

.065

9826.3
9915.9
9981.4
10040.2
10139.9

9988.6
10051.7
10153.4

0.065

9915.34

9982.5

1505.1
1504.2
1503.0
1502.7
1502.3
1501.3
1505.4

0.0

9981.40

9981.4

1508.2
1507.4
1504.6
1505.6
1506.6

9982.79

1508.5
1511.0

9938.66

9984.5

10020. 41

0.065

PAGE 2

9672.0
9742.4
9819.6
9876.0
9968.0
10004.6
10131.5
0.0

10043.23

0.065

9849.0
9923.0
9990.7
10058.6
10159.8

10018.81

10000.0
10065.5

PAGE 3

10017.41

0.045



Gr records deleted from Sta 9521.1 to 9640.5 and from
Sta 10055.1 to 10119.1

X1 0.402
GR  1520.0
GR  1519.7
GR  1518.1
GR  1519.1
GR 1518.9
GR 1515.7
ET

NH 2
NH  9797.1

to restrict flow to effective area without X3 records.

22
9690.5
9770.8
9844.3
9904.2
9967.8

10010.5

.065
0.045

9984.5
1519.6
1519.5
1518.7
1519.2
1519:.7
1519.8

9.1

9440.6
9814.5

10017.4
9707.5
9793.4
9862.6
9917.0
9984.5

10017.4

.045
.065

445
1518.5
1519.8
1519.9
1519.5
1518.7
1520.0

9444 .5
9995.9

450
9721.6
9814.9
9875.5
9933.8
9996.2

10034.1

0.065
.045

Gr records deleted from Sta 9421.6 to 9660.1 and from
Sta 10069.2 to 10334.3

X1 0.493
GR 1527.3
GR  1527.1
GR 1525.6
GR  1526.9
GR 1527.0
GR 1525.4
ET

NH 7
NH  9991.1

to restrict flow to effective area without X3 records.

30
9660.1
9739.8
9814.5
9923.6
9981.1

10007.1

.065
.045

9995.9
1526.6
1526.8
1526.9
1526.5
1526.4
1526.1

9.4

9869.4
10006.2

10007.1
9674.5
9765.1
9829.5
9951 .5
9992.3

10012.1

.045
0.065

440
1525.
1526.
1526.
1525.
1525.
1526.

WO wmo o -

9880.2
10231.5

Gr records deleteds from Sta 9298.5 to 9756.4
Sta 10231.5 to 10289.7

to restrict flow to effective area without X3 records.

X1 0.585 25
GR  1535.5 9756.4
GR  1532.9 9880.2
GR  1534.8 9980.0
GR  1534.4 10019.6
GR 1535.2 10159.2

9991.1
1255:3
1534.4
1534.6
1534.0
1535.4

10006.2
9800.9
9893.9
9991.1

10033.2

10198.6

460
1534.9
1534.5
1529.4
1534.4
1535.6

470
9687.7
9782.1
9854.1
9937 .6
9995.9

10030.4

0.065

and from

460
9834.9
9912.9
9999.9

10053.0
10231.5

528.45
15191
1519.3
1519.8
1519.8
1517.8
1520.2

9674.5
10007.1

478.08
1526.6
1525.9
1526.9
1526.5
1522.9
1527.0

9991.1

486.23
1534.1
1534.5
1529.3
1534.6

HEC-1 concentration Point C568, at Forest Rd., near McDowell Mtn. Rd.
Culvert under Forest Rd is smaller than FCDMC min. specifications
thus, all over road.

START Hydrualically Similar Reach 9B

1226515

1010

0.065

1010

0.045

9:1

Change roughness for street flow.

HEC-1 concentration Point C568, at Forest Rd., near McDowell Mtn. Rd.
Culvert under Forest Rd is smaller than FCDMC min. specifications
thus, all over road.

GR records deleted from Sta 9227.7 to 9898.4

14SEP95

QT 2
NC 0.020
ET

X1 0.691
GR 1542.7
GR  1541.2
GR  1544.6

File = WOFW1.0H2

to restrict flow to effective area without X3 records.

14
9898. 4
9977.9

10043.8

9HT..9
1542.1
1540.8
1544.9

10027
9915.6
9987.8

10082.2

380
1540.9
1540.2
1545.9

Change roughness for street flow.
START Hydrualically Similar Reach 9B

640
9925.7
10000.0
10118.0

559.77
1541.5
1540.3
1546.3

Wash 9 100-Year HEC-2
Rio Verde South FDS

9739.5
9824.7
9882.6
9946.5
10000.0
10055.1

0.045
0.065

9695 .4
9797.1
9878.6
9947.0
9998.5
10051.2

.065

9854.3
9933.6
10000.0
10086.0

9946.0
10021.6
10140.9

1519.8
1516.9
1518.1
1519.7
1515.2

9947.0

9695 .4
10069.2

1527.1
1524.0
1526.8
1526.7
1522
15273

9898.90

99911

1532.5
1535.0
1534.1
1534.6

9975.51

1541.7
1543.2
0.0

9752.0
9833.5
9898.2
9958.6
10006.2

10062.67

.065

9714.6
9806.0

9962.3
10000.0
10069.2

10006.21

.065

9869. 4
9956.2
10006.2
10124.4

PAGE 4

10027.01

9961.3
10027.0
0.0
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Special Culvert Section #1  culvert crossing Via Hermosa
Fully expanded flow, 47.1 ft downstream of culvert.

Cross-section 0.743 GR data from ALS Survey Book 1, page 7.

ET 9.1
Special Culvert Section #1  culvert crossing Via Hermosa
Fully expanded flow, 47.1 ft downstream of culvert.
Cross—section 0.743 GR data from ALS Survey Book 1, page 7.
X1 0.743 11 9974.8 10023.6 273.88 273.88 273.88
GR 15471 9947.5 1547.0 9962.6 1546.5 9968.1 1547.1
GR  1543.6 9979.8 1543.5 10000 1545.5 10019.5 1548.4
GR  1549.1 10053.0
Use NC record to set contraction/expansion coeff. for culvert
NC ] 5>
ET 9.1
Cross—section 0.751 GR data from ALS Survey
Culvert Outlet Special Culvert Section #2, xing Via Hermosa
3 -10'x4' concrete box culverts
cross-section is 4 ft d/s of outlet
Effective flow area=culvert width+expansion ratio 4:1
1
14SEP95 17:26:15
Use NC record to set contraction/expansion coeff. for culvert
Cross-section 0.751 GR data from ALS Survey
Culvert oOutlet Special Culvert Section #2, xing Via Hermosa
3 -10'x4" concrete box culverts
cross-section is 4 ft d/s of outlet
Effective flow area=culvert widthtexpansion ratio 4:1
X1 0.751 16 997991 10020.2 42.30 42.30 42.30
X3 10
GR  1550.6 9880.9 1548.8 9914.8 1547 .4 9947.5 1547.2
GR  1547.3 9973.8 1547.9 9974.8 1547.9 9979.9 1543.7
GR  1543.7 10017.2 1543.7 10020.2 1547.9 10020.3 1548.6
GR  1549.3 10053.0
ET 9
SC 3.012 0.4 2.63 0 4 10 49.08
Cross-section 0.762 GR data from ALS Survey Book 1, page 5.
Culvert Inlet Special Culvert Section #3, xing Via Hermosa
4 ft u/s of inlet.
BT information surveyed by ALS @ CL of Via Hermosa
BT data adjusted on Lleft to match GR data.
GR data adjusted on right to match BT data.
This is done to reflect the most probable effective flow area.
Effective flow area by contraction ratio 1:1
Cross—-section 0.762 GR data from ALS Survey Book 1, page 5.
Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS

9973.8
10023.6

1548.3
9962.6
9979.91
10023.6

12.1

9974.8

1547.7
1548.8

9979.91

1548.3
1546.5
1543.7
1549.0

9979.90

1544.2

10023.61

9974.8
10026.1

10020.21

PAGE 5

9968.1
9982.9
10026.1

10020.21

1543.7

Page 4



Culvert Inlet Special Culvert Section #3, xing Via Hermosa
4 ft u/s of inlet.

BT information surveyed by ALS @ CL of Via Hermosa

BT data adjusted on Lleft to match GR data.

GR data adjusted on right to match BT data.

This is done to reflect the most probable effective flow area.

Effective flow area by contraction ratio 1:1

X1 0.762 16 9979.91 10020.2 57.10 57.10 57.10
X2 2 1548.2 1549.5
X3 10 9979.9 10020.21
BT -14 9947 .9 1549.1 9948.1 1549.0 9961.9
BT 9973 1548.8 9983.8 1549.9 9983.8
BT 10016. 1552 10016. 1549.9 10057.
BT 10103. 1551.3 10145. 1551.8 10191.
BT 10254. 1552.9 10305 1553.4
GR  1549.1 9947 .9 1547.9 9974.8 1547.7 9979.9 1544.2 9979.91
GR  1547.7 10020.21 1549.8 10024.6 1550.2 10026.8 1550.1 10031.8
GR 1551 10057 1551.3 10103 1551.8 10145 1552.2 10191
GR  1553.4 10305
i
14SEP95 17:26:15
Return contraction/expansion coefficients to normal
NC 1 B
ET 9.1
Special culvert section #4 culvert crossing Via Hermosa
26.77 ft u/s of culvert, fully expanded flow.
Return contraction/expansion coefficients to normal
Special culvert section #4 culvert crossing Via Hermosa
26.77 ft u/s of culvert, fully expanded flow.
X1 0.766 12 9976.4 10024.5 20.35 20.35 20.35
GR  1549.8 9947.8 1549.7 9962.2 1549.0 9968.8 1549.4 9973.5
GR  1545.6 9979.9 1546.3 10000 1546.0 10020.6 1550.5 10024.5
GR  1550.8 10031.7 15513 10042.3
ET 9.1
Gr records deleted from Sta 9751.6 to 9976.1
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 9976.09 added.
GR records deleted from Sta 9751.6 to 9976.1 )
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 9976.09 added.
X1 0.783 15 9976.1 10025.3 92.86 92.86 92.86
GR 1552.3 9976.09 1552.3 9976.1 1548.7 9980.3 1548.7 10000.0
GR  1553.0 10025.3 15531 10037.2 15535 10061.9 1554.0 10084.6
GR  1553.9 10131.3 1554.4 10152.3 1555.9 10159.7 1556.0 10172.7
Cross-section 0.812 GR data from ALS Survey Book 1, page 14.
Next 3 cross-section are from ALS survey data
Width of bridge = 7 ft.
Cross-section 29.03 ft d/s of CL bridge.
ET 9.1
Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS

1548.8

1552
1551.0
1552.2

1544.2
1550.6
1552.9

9976.4

1549.2
1550.9

9976.09

1548.4
1553.3
1556.1

9974.4

10020.2
10042.4
10254

PAGE 6

10024.51

9976.4
10026.7

10025.31

10021.6
10109.0
10215.1

10019.21

Page 5



Cross—-section 0.812 GR data from ALS Survey Book 1, page 14.

Next 3 cross-section are from ALS survey data

Width of bridge = 7 ft.
X1 0.812 10 99744 10019.2 153.65 153.65 153.65
GR  1554.7 9945.8 1554.5 9960.3 1555.1 9973.1 15555
GR  1550.7 10000 1550.9 10018.0 1555.5 10019.2 1555.8
Cross-section 0.816 GR data from ALS Survey Book 1, pages 12 & 13.
Cross-section 8.5 ft d/s of CL bridge.
1
14SEP95 17226:15
GR point added to allow for ET station. STA 10023.81 added.
ET 9.1
Cross—section 29.03 ft d/s of CL bridge.
Cross-section 0.816 GR data from ALS Survey Book 1, pages 12 & 13.
Cross-section 8.5 ft d/s of CL bridge.
GR records deleted from Sta 9924.2 to 9977.2 and from
Sta 10023.8 to 10149.2
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 10023.81 added.
X1 0.816 6 9977.2 10023.8 20.53 20.53 20.53
GR  1556.0 9977 -2 1551.8 9980.3 - 1551.3 10000 1550.6
GR  1555.5 10023.81
Cross—-section 0.821 GR data from ALS Survey Book 1, page 12.
ET 9.1
Cross-section 0.821 GR data from ALS Survey Book 1, page 12.
X1 0.821 10 9976.9 10023.4 26.52 26.52 26.52
GR  1555.3 9946.2 1555.0 9960.6 1556.0 99761 1556.4
GR 1551.5 10000 1551.4 10018.8 1556.3 10023.4 1556.7
GR point added to allow for ET station. STA 10023.07 added.
ET 91
Gr records deleted from Sta 9841.3 to 9977.7 and from
Sta 10023.0 to 10180.1
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 10023.01 added.
X1 0.885 6 CeTaa 10023 337.77 337.77 33777
GR  1560.1 00T 1556.1 9982.7 1555.6 10000.0 1556.3
GR  1560.0 10023.01
HEC-1 Concentration Point C567, at Forest Rd. above White Wing Dr.
QT 2 960 960
ET 9.1
HEC-1 Concentration Point C567, at Forest Rd. above White Win
Gr records deleted from Sta 9837.6 to 9929.7
X1 0.947 17 9982.5 10011.5 327.76 327.76 327.76
GR  1564.2 9929.7 1564.1 9945 .1 1563.7 9968.6 1564.5
GR  1560.6 9999.2 1560.6 10000.0 1560.7 10008.5 1563.8
GR  1565.7 10058.4 1566.3 10088.3 1568.1 10103.7 1570.2
GR  1570.3 10142.5 1570.6 10162.1
1
14SEP95 17:26:15
Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS

9974 .4 1551.6

10024.0 1556.3
9977 .2

10018.7 1555.5
9976.9

9976.9, 1552.1

10025. 4 1555.3
997t. ¢

10019.0 1560.0
9982.49

9982.5 1560.7

10011.5 1564.7
10118.3 1569.3

9976.8
10039.4

PAGE 7

10023.81

10023.8

10023.41
9980.7

10036.5

10023.01

10023.0

10011.51

9986.3
10029.2
10131.1

PAGE 8
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NC

ET

ET

X1

GR

ET

X1
GR

NC

ET

X1
GR
GR
NC

ET

0.03

1.018
1573.1
1570.3
1572.6

GR point added to allow for ET station.

GR point added to allow for ET station.

1:128
1585.1
1582.6

GR point added to allow for ET station.
GR point added to allow for ET station.

START Hydraulically Similar Reach 9C

.055

START Hydraulically Similar Reach 9C

0.03

9.1

GR records deleted from Sta 9761.3 to 9918.8 and from
Sta 10124.0 to 10248.1
to restrict flow to effective area without X3 records.

13
9918.8
10000.0
10089.2

9926.7
1572.8
1570.4
1574.0

9.1

10056.3

9926.7
10031.6
10110.6

Dip Crossing at Danny Lane
Gr records deleted from Sta 9654.3 to 9913.8 and from
Sta 10047.9 to 10273.6

to restrict flow to effective area without X3 records.

7
9913.8
10047.9

9913.8
1580.8
1582.6

9.4

10047.9
9947.5

10047.91

400 300 374.69
1571.6 9939.8 1570.2
1579..5 10043.4 1571.9

1575.0 10124.0

STA 10047.91 added.

STA 10047.91 added.
590 540 580.98
1580.2 9984. 4 1580.0

STA 9936.09 added.
STA 10034.01 added.

GR records deleted from9718.3 to 9936.1 and from
Sta 10034.0 to 10238.8
to restrict flow to effective area without X3 records.

GR point added to allow for ET station.
GR point added to allow for ET station.

1:221
1593.5
1589.2

.022

14SEP95

10
9936.09
10000.0

Dip Crossing at Danny Lane

.022

GR point added to allow for ET station.

17:26:15

9956 1
1593.5
1589.6

.022

94

10034
9936.1
10013.0

STA 9936.09 added.
STA 10034.01 added.

460 510 488.05
1590.4 9948.8 1588.6
1591.9 10023.6 1592.0

STA 9916.99 added.

GR records deleted from Sta 9738.0 to 10246.4 and from
Sta 10148.1 to 10246.4
to restrict flow to effective area without X3 records.

1.281
1598.5
1597.2

0.03

GR point added to allow for ET station.

8
9916.99
10040.4

0.055

File = WOFW1.0H2

N7
1598.5
1598.1

0.03

9.4

10092.1
9917.0
10092.1

STA 9916.99 added.

320 310 316.83
1597.8 9952.4 1596.6
1598.3 10148.1

Wash 9 100-Year HEC-2
Rio Verde South FDS

9926.7

9955.1 1570.5

10056.3 1572.2
9913.8

10000.0 1581.9
9936.09

9967.0 1589.0

10034.0 1592.0
9916.99

9984.2 1596.9

9969.89

10057.71

9984.6

10076.8

10047.91

10033.1

10034.01

9983.6
10034.01

10092.12

PAGE

10000.0

10033.12
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GR records deleted from Sta 9815.2 to 9903.2 and from
Sta 10076.1 to 10311.3
to restrict flow to effective area without X3 records.

X1 1.321 12 9969.9 10033.1 195 230 213.82
GR  1602.0 9903.2 1601.8 9914.5 1600.7 9930.9 1599.8
GR  1598.4 9983.9 1597.5 10000.0 1597.9 10019.2 1599.5
GR  1602.1 10065.6 1603.3 10076.6

HEC-1 Concentration Point €566, about 0.1 mile above Danny Ln.
QT 2 760 760
ET 9.1

HEC-1 Concentration Point €566, about 0.1 mile above Danny Ln.
X1 1.399 24 9932.8 10042.1 400 385 410
GR  1610.1 9677.7 1610.5 9694.1 1609.6 9706.9 1610.0
GR  1608.8 9831.8 1608. 4 9838.1 1608. 4 9857.9 1608. 4
GR  1605.9 9932.8 1605 . 4 9959.8 1605.1 9979.0 1604.9
GR  1606.5 10042.1 1607.2 10067.7 1608.4 10088.9 1608.8
GR 1610.2 10216.1 1610.2 10239.7 1609.1 10255.9 1609.2
ET 93

GR records deleted from Sta 9616.0 to 9868.2 and from

Sta 10088.8 to 10243.3
to restrict flow to effective area without X3 records.

X1 1.462 12 9910.5 10069.8 335 340 336.13
GR 1614.6 9868.2 1614.6 9893.9 1614.2 9910.5 1613.5
GR 1610.9 9986.5 1610.0 10000.0 1610.8 10012.4 1611.8
GR 1614.9 10069.8 1615.1 10088.8

14SEP95

NH 1

ET

X1 1.49
GR 1619.5
GR 1616.3
GR  1620.0

File = WOFW1

Flow Passing an Island for next cross-sections 1.494 & 1.543

(see Island Flow Models Files WOISTSUB.IH2 & W9IS2SUB.IH2)

GR data stations for cross-sections 1.494 & 1.543 have been shifted
from AMC stationing. Photogrammetry (AMC data) basedon different
thalweg location. The actual thalweg is located approximately

1726215

95.3" more north for section 1.494 and 92.9' more north for section
1.543. Therefore, these values were subtracted from the AMC
station values to obtain the used GR data stationing.

03 9958.1
9.1

Flow Passing an Island for next cross—sections 1.494 & 1.543
(see Island Flow Models Files W9Is1.IH2 and W9Is2.IH2)
GR data stations for cross-sections 1.494 & 1.543 have been shifted
from AMC stationing. AMC stationing is based upon a different
thalweg location. The actual thalweg is located approximately
95.3"' more north for section 1.494 and 92.9' more north for section
1.543. Therefore, these values were subtracted from the AMC
station values to obtain the used GR data stationing.
GR records deleted from Sta 9522.9 to 9789.8 and from
Sta 10043.2 to 10236.3
to restrict flow to effective area without X3 records.
13 9873.2 9930.2 175 190
9789.8 1618.5 9804.2 1617.5 9821.4
9873.2 1614.9 9892.8 1614.1 9904.7
9941.3 1621.4 9949.8 1621.5 9958.1

168.97
1617.1
1614.5

Wash 9 100-Year HEC-2

.OH2 Rio Verde South FDS

9949.9 1599.6

10033.1 1600.3
9925.99

9723.0 1609.7

9889.4 1607.2

10000.0 1604.7
10113.7 1610.1
10276.7 0.0
9910.5

9933.6 1611.9

10027.5 1612.7
9873.19

9838.4 1616.5

9916.4 1617.0

9969.9
10051.5

10042.12

9810.7
9914.8
10025.1
10128.9
0.0

10069.81

9960. 4
10044.7

PAGE 10

9930.21

9851.7
9930.2
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NH 1 0.03 9952
GR point 9952.01 added in order to set ET station.
ET 9.1 9880.9 9952.01
GR records deleted from Sta 947.6 to 9861.8 and from
Sta 10210.5 to 10325.3

to restrict flow to effective area without X3 records.
GR point 9952.01 added in order to set ET station.

X1 1.543 10 9880.9 9952.0 225 245 256.95

GR 1623.7 9861.8 1623.6 9880.9 1623.0 9889.9 1619.2 9907.1 1619.3 9914.0
GR  1620.1 9922.6 1622.8 9932.8 1623.6 9941.0 1624.1 9952.0 1624.1 9952.01
NC {03 .055 .03

GR point added to allow for ET station. STA 10040.71 added.
ET 9.1 9941.09 10040.71
GR records deleted from Sta 9526.4 to 9861.8 and from
14SEP95 17:26:15 PAGE 11
Sta 10040.7 to 10257.6

to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 10040.71 added.

X1 1.592 13 9941.1 10040.7 235 255 257 .56

GR  1632.0 9843.8 1631.7 9899.1 1631.1 9910.6 1629.1 9920.0 1626.9 9941.1
GR 1624.7 9964.1 1624.2 9976.9 1624.4 9987.6 1623.7 10000.0 1624.1 10009.1
GR  1625.3 10021.7 1628.2 10040.7 1628.2 10040.71

START Hydraulically Similar Reach 9D

Cross-section data consists of photogrammetric data up to
STA 10096.6. Stations and elevations from STA 10096.7 to
10270 come from contour maps. Included in the data is the
presence of a house, shown as a vertical extension.

NC .065 Sy .03
ET 9.1 9988.50 10010.21

START Hydraulically Similar Reach 9D

Cross—section data consists of photogrammetric data up to

STA 10096.6. Stations and elevations from STA 10096.7 to

10270 come from contour maps. Included in the data is the

presence of a house, shown as a vertical extension (natural run only

X1 1.655 36 9988.5 10010.2 390 285 331.27
GR 1641.8 9705.8 1642.2 9717.8 1641.8 9730.3 1642.3 9735.4 1641.7 9750.4
GR  1641.0 9778.0 1639.4 9806.3 1638.3 9827.7 1638.8 9833.2 1640.2 9842.0
GR  1638.5 9853.2 1637.4 9869.6 1637.7 9887.2 1637.3 9904.4 1636.2 9919.6
GR  1634.6 9940.5 1632.3 9955.4 1631.5 9962.2 1630.2 9967 . 4 1630.5 9972.0
GR 1632.2 9977.6 1632.6 9988.5 1629.8 9990.5 1629.9 9998.7 1630.0 10000.0
GR  1629.8 10008.0 1632.6 10010.2 1632.3 10026.0 1631.0 10048.1 1632.2 10068.5
GR  1632.1 10080.9 1631.8 10096.6 1640 10096.7 1640 10160 1633.2 10160.1
GR 1634 10270
HEC-1 Concentration Point C565 At Vado Court
QT 2 660 660
ET 9.1 9989.79 10009.71
HEC-1 Concentration Point (565 At Vado Court

Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS Page 9



GR records deleted from Sta 9729.8 to 9884.5 and from
Sta 10035.7 to 10175.1

X1 1.74
GR  1640.5
GR 1637.7
GR  1634.9
1

14SEP95

to restrict flow to effective area without X3 records.

14
9884.5
9971.7

10008.7

17:26:15

9989.8
1638.8
1637.5
1637.3

10009.7
9898.0
9987.2

10009.7

300
1637.3
1637.4
1638.8

320
9911.7
9989.8

10023.7

313
1637.1
1634.9
1640.0

Cross-section 1.724 GR data from ALS Survey Book 1, page 20,bottom.

Special Culvert #1

culvert crossing Vado Court

23.4 ft d/s of culvert, fully expanded flow.

9.1

Cross-section 1.724 GR data from ALS Survey Book 1, page 20,bottom.

Special Culvert #1

culvert crossing Vado Court

23.4 ft d/s of culvert, fully expanded flow.

Use NC record to set contraction/expansion coeff. for culvert

Use NC record to set contraction/expansion coeff. for culvert

Culvert outlet

Section 1.727 GR data constructed from culvert survey data and

8
9966.5
10009.4

9989.8
1639.7
1638.0

10009.8
9983.3
10009.8

D

45
1638.2
1639.1

=

58
9989.8
10027.4

51:17
1635.3

Special Culvert Section #2, xing Vado Court

4 ft d/s of outlet
2=
0.5 ft of sediment deposition

x &' Concrete Box Culvert

data from cross-section 1.724.
Effective flow area by expansion ratio 4:1

Culvert outlet

.065

9986.2

9.1

.022

10013.8

5 i

10094.5

Special Culvert Section #2, xing Vado Court

4 ft d/s of outlet
2 -8' x4

data from cross-section 1.724.
GR data truncated to left of Sta. 9972.5 since ineffective flow area.
Effective flow area by expansion ratio 4:1

ET

X1 1.724
GR 1640.2
GR 1635.4
NC

NH 3
ET

X1 1.727
X3 10
GR  1640.7
GR  1635.4
GR  1641.1
1

14SEP95
SC 2.022
Culv

File = WOFW1.0H2

14
9972.5

10000.0
10017.1

17:26:15

0.4

ert Inlet

9987
1637.9

1635.4
1640.5

2.63

Special Culvert Section #3

10013.0
9986.2

10010.0
10021.1

0

20.01
1637.9

1635.4
1640.8

3.5

Concrete Box Culvert
0.5 ft of sediment deposition
Section 1.727 GR data constructed from culvert survey data and

20.01

9987.0
10013.0
10047.3

20.01

1635.4
1637.9
1641.3

Wash 9 100-Year HEC-2

Rio Verde South FDS

9929.8
9990.3
10035.7

9990.2

1639.4
9987.1
10013.0
10094.5

12.1

1637.7
1634.7

9988.23

1635.1

9975 .47

1639.4
1635.4
1637.9

1635.69

9952.4
10000.0

PAGE 12

10018.81

10000.0

10016.06

9990.0
10013.8

PAGE 13

1635.36
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4 ft ufs of inlet
0.5 ft of sediment deposition accounted for

Section 1.736 GR data constructed from culvert survey data and
data from cross-section 1.740.

Effective flow area by contraction ratio 1:1

BT and GR data adjusted to match at ends according to the
most probable effective flow area.

NH 3 .065 9986.2 .022 10013.8 ekl 10094.5
ET 91
Culvert Inlet Special Culvert Section #3, xing Vado Court
4 ft u/s of inlet
0.5 ft of sediment deposition accounted for
Section 1.736 GR data constructed from culvert survey data and
data from cross-section 1.740.
GR & BT data truncated to left of Sta. 9972.5 (originally from
Sta. 9703) due to ineffective flow area, since overtopping flows at
90 degrees to main flow (see Sheet 3)
BT and GR data adjusted to match at ends according to the
most probable effective flow area.
Effective flow area by contraction ratio 1:1
X1 1.736 12 9972.5 10017.1 46.16 46.16 46.16
X2 2 1639.2 1640.7
X3 10 1640.5
BT -7 9972.5 1640.7 9990.8 1641
BT 10017.1 1641.1 10021.1 1640.5
BT 10094.5 1641.4
GR  1640.7 9972.5 1638.2 9986.2 1638.2 9987.0 1635.7
GR  1635.7 10013 1638.2 10013.0 1638.2 10013.8 1641.1
GR  1640.8 10047.3 1641.4 10094.5
Return Contraction and Expansion Coefficients to Normal
Cross-section 1.740 GR data from ALS Survey Book 1, page 20, top.
Special culvert section #4
22.32 ft d/s of culvert, fully expanded flow.
GR record deleted: STA 9954.7
to restrict flow to effective area without X3 records.
1
14SEP95 17:26:15
NC .065 <1 .03 + ]
NH 5 .03 9973.9 .022 9979.6 03 10000
NH 10025
ET 9.4
Cross-section 1.740 GR data from ALS Survey Book 1, page 20, top.
Return Contraction and Expansion Coefficients to Normal
Special culvert section #4 culvert crossing Vado Court
22.32 ft d/s of culvert, fully expanded flow.
GR record deleted: STA 9954.7
X1 1.740 7 9979.1 10000.6 21.34 21.34 21.34
GR 1641.0 9973.9 1639.6 9979.1 1636.7 9979.6 1636.9
GR  1639.8 10000.6 1641.4 10025
NC .065 il .03
Wash 9 100-Year HEC-2
File = WIFW1.0H2 Rio Verde South FDS

1640.5
10009.
10047.3

9987
10017.1

.022

9989.1

9972.50

1640.9
1640.8

1635.7
1640.5

10000.6

9973.90

1636.6

10094.50

10000
10021.1

PAGE 14

.055

10023.14

10000
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ET 9.1 9958.64 10022.36

GR records deleted from Sta 9787.3 to 9886.0 and from
Sta 10025.5 to 10247.6
to restrict flow to effective area without X3 records.

X1 1.761 12 9988.7 10011.1 130 85 112.63
GR 1645.0 9886.0 1644.6 9918.4 1644.2 9940.7 1643.0 9961.4 1642.9 9978.0
GR 1641.8 9988.7 1639.6 9989.9 1639.5 9998.6 1639.9 10000.0 1639.9 10008.5

GR  1642.3 10011.1 1643.4 10025.5

d/s fully expanded flow. Special Culvert Section #1
22.54 ftd/s of Culvert at Quail Haven

GR data for cross-section 1.785 extended using topo. data.
New cross-section extends from Sta 9890 to 10080.

NH 9 .03 9990 .022 9990.3 .022 9990.3 .022 9990.3 .022

NH  9990.3 .03 10009.5 .022 10009.9 .055 10024.7 .055 10080

ET 9 9942.97 10034 .46
d/s fully expanded flow. Special Culvert Section #1

22.54 ftd/s of Culvert at Quail Haven
GR data for cross-section 1.785 extended using topo. data.

14SEP95 17:26:15 PAGE 15

New cross—section extends from Sta 9890 to 10080.

X1 1.785 10 9990 10009.9 100 140 122.26
GR 1646 9890 1644.3 9974.1 1643.7 9985.7 1643.4 9990 1641.5 9990.3
GR  1641.0 10000 1641.5 10009.5 1643.5 10009.9 1644.7 10024.7 1646 10080

Use NC record to set Contraction/Expansion Coeff. for Culvert

NC 3 -5
NH 3 03 9986.1 .02 10013.9 .055 10036.6
Culvert Outlet Special Culvert Section #2, xing Quail Haven

4 ft d/s of outlet
2 - 8' x 4' Concrete Box Culvert
1.5 ft of sediment deposition accounted for

Section 1.788 GR data constructed from culvert survey data and
data from cross-section 1.785.

Effective flow area by using expansion ratio 4:1

ET 9.1 9951.24 10026.26

Use NC record to set Contraction/Expansion Coeff. for Culvert
Culvert Outlet Special Culvert Section #2, xing Quail Haven
4 ft d/s of outlet
2 - 8' x 4' Concrete Box Culvert
1.5 ft of sediment deposition accounted for
Section 1.788 GR data constructed from culvert survey data and
data from cross-section 1.785.
Effective flow area by using expansion ratio 4:1

X1 1.788 14 9986.9 10013.1 18.58 18.58 18.58

X3 10 1644.5 1644.5

GR  1645.3 9785.4 1646.3 9836.4 1645.4 9935¢..5 1644.3 9974.1 1644.4 9986.1
GR  1644.4 9986.9 1641.9 9986.9 1641.9 9989.9 1641.9 10010.1 1641.9 10013.1

Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS Page 12



GR  1644.4 10013.2 1644 .4 10013.9 1644.7 10024.7 1646.9 10036.6

SC 2.022 A 2.63 0 2:5 8 33 12.1 1642.28 1641.90
Culvert Inlet Special Culvert Section #3, xing Quail Haven
4 ft u/s of inlet
1.5 ft of sediment deposition accounted for
NH 3 .065 9986.1 .022 10013.9 0.1 10133.4
Cross—section 1.796 BT data from ALS Survey Book 1, page 31.

Section 1.796 GR data constructed from culvert survey data and
data from cross-section 1.799.

Effective flow area by using 1:1 contraction ratio

1
14SEP95 17:26:15 PAGE 16
BT and GR data adjusted to match at ends according to the
most probable effective flow area.
ET 9.1 9892.91 10042.02
Culvert Inlet Special Culvert Section #3, xing Quail Haven
4 ft u/s of inlet
1.5 ft of sediment deposition accounted for
Cross—section 1.796 BT data from ALS Survey Book 1, page 31.
Section 1.796 GR data constructed from culvert survey data and
data from cross-section 1.799.
GR and BT's truncated to left of Sta. 9985 and right of Sta. 10133.4
due to ineffective flow areas. (orig. from Sta. 9785.3 to 10133.4)
Added BT-GR intersection point at Sta. 9977.2 since BT's coded per
Figure 3-16 (HEC-2, Sep 1990).
Effective flow area by using 1:1 contraction ratio
X1 1.796 15 9987.0 10013.1 41.48 41.48 41.48
X2 2 1644.8 1646.0
X3 10 1640.5 1640.5
BT -12 9885.0 1646.5 9937.5 1645.5 9972.8 1646.0
BT 9977.2 1645.6 9988.1 1645.6 9990.7 1646.3
BT 10009.3 1646.5 10027.5 1646.6 10036.6 1646.9
BT 10039.2 1646.3 10084.9 1647 .1 10133.4 1647 .1
GR  1646.5 9885.0 1645.5 9937 .5 1646.0 9972.8 1645.6 9977 2 1644.8 9986.1
GR  1644.8 9986.9 1642.3 9987.0 1642.3 10013.1 1644.8 10013.2 1644.7 10013.9
GR  1646.1 10016.3 1646.3 10031.7 1646.3 10039.2 1647 .1 10084.9 16471 10133.4
Return Contraction and Expansion Coefficients to Normal
Cross—section 1.799 GR data from ALS Survey Book 1, page 32.
Upstream fully expanded flow. Special Culvert Section #4
18.65 ft u/s of inlet
culvert crossing Quail Haven
NC 21 .3
ET 9.1 9982.49 10016.31

Return Contraction and Expansion Coefficients to Normal

Cross—-section 1.799 GR data from ALS Survey Book 1, page 32.

Upstream fully expanded flow. Special Culvert Section #4
18.65 ft u/s of inlet

Wash 9 100-Year HEC-2
File = W9FW1.0H2 Rio Verde South FDS Page 13



14SEP95 17:26:15
culvert crossing Quail Haven
X1 1.799 10 9982.5 10016.3 14.52 14.52 14.52
GR 1646 9972.8 1645.9 9982.5 1644.8 9986. 4 1644.8
GR  1642.4 10000 1642.5 10010.3 1645.5 10010.7 1646.1
GR record added to allow for ET station. STA 10041.61
ET 921
GR records deleted from Sta 9783.3 to 9976.2 and from
Sta 10041.6 to 10171.1
to restrict flow to effective area without X3 records.
GR record addedto allow for ET station. STA 10041.61
X1 1.824 9 9976.2 10041.6 134.15 134.15 134.15
GR  1649.7 9976.2 1647.3 9992.9 1644.8 9993.3 1645.7
GR 1645.6 10026.3 1647.6 10028.3 1648.8 10041.6 1648.8
1
14SEP9S 17:26:15
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL
Q QLOB QCH QROB ALOB ACH AROB VoL
TIME VLOB VCH VROB XNL XNCH XNR WTN
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR
*PROF 1
CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
0
CCHV= .100 CEHv= .300
1490 NH CARD USED
*SECNO  .170
3265 DIVIDED FLOW
3720 CRITICAL DEPTH ASSUMED
HEC-1 Concentration Point €570, at confluence w/Verde River.
Starting WSEL is critical water surface.
Cross-section .170 is hydraulic distance not thalweg distance.
START Hydraulically Similar Reach 9A
895 ft u/s of confluence w/Verde River
170 2.41  1502.91 1502.91 1503.00 1503.38 47 .00
1140.0 853.6 280.4 6.0 156.4 49.9 3.7 -0
.00 5.46 5.62 1.63 .049 .045 .065 .000
.020079 0. 0. 0. 0 7 0 .00
1490 NH CARD USED
*SECNO  .220
3265 DIVIDED FLOW
3280 CROSS SECTION .22 EXTENDED <59 FEET
X-Section extended to the right of STA 10187.9 to contain flows
Ground points from 1" = 200', 2 ft contour map, by AMC
.220 2.69 1506.99 1506.73 .00 1507.28 29 3.89
1140.0 90.3 500.0 549.7 39.3 87.3 191..7 1.6
.02 2.30 5.3 2.87 .052 .045 .065 .000
.010777 320. 261. 200. 4 5 0 .00
Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS

9988.7
10016.3

10000.0
10041.61

OLOsS
TWA
ELMIN
TOPWID

.00

.0
1500.50
228.70

.02
1.6
1504.30
279.00

1642.5
1646.3

9976.2

1646.0

L-BANK ELEV
R-BANK ELEV

SSTA
ENDST

1502.20
1502.20
9775.43
10030.71

1506.00
1505.50
9880.67
10187.90

PAGE 17

9988.9
10031.7

10041.61

10019.7
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*SECNO  .302

HEC-1 Concentration Point C569, near Res. Boundary at R.M 0.265

GR records deleted from Sta 9731.9 to 9963.4 and from
Sta 10153.4 to 10324.0

to restrict flow to effective area without X3 records.

14SEP95 17:26:15
SECNO DEPTH CWSEL CRIWS WSELK EG HV
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT
.302 3.70 1512.20 1512.11 .00 1512.97 ol
1010.0 2.2 791.6 216.2 1:6 101.7 69.9
.04 1.35 7.78 3.09 .065 .045 .065
.014303 280. 437. 500. 3 1 0

1490 NH CARD USED
*SECNO . 402

3265 DIVIDED FLOW

Gr records deleted from Sta 9521.1 to 9640.5 and from
Sta 10055.1 to 10119.1

to restrict flow to effective area without X3 records.

402 4.67  1519.87  1519.69 .00 1520.18 32
1010.0 588.8 416.7 4.5 187.1 70.1 3.8
.07 3.15 5.9 1.19 .059 .049 .065
.014627 445 . 528. 450. 4 il 0

1490 NH CARD USED
*SECNO  .493
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
Gr records deleted from Sta 9421.6 to 9660.1 and from
Sta 10069.2 to 10334.3

to restrict flow to effective area without X3 records.

493 4.45  1527.15  1527.15 .00 1527.58 .42
1010.0 620.3 301.2 88.5 185.4 36.9 35.5
.10 5.35 8.17 2.49 .052 .045 .065
.014390 440. 478. 470. 0 9 0

1490 NH CARD USED
*SECNO  .585
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
Gr records deleteds from Sta 9298.5 to 9756.4 and from
Sta 10231.5 to 10289.7

to restrict flow to effective area without X3 records.

.585 5.83 1535.13 1535.13 .00 1535.53 .40
1010.0 456.7 363.2 190.0 1337 49 4 92.4
12 3.42 7.35 2.06 .057 .045 .065
.013086 460. 486. 460. 0 11 0
1
14SEP95 17:26:15
SECNO DEPTH CWSEL CRIWS WSELK EG HV
Q QLoB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT

HL
VoL
WTN
CORAR

5.54
4.2
.000
.00

T:17

.000
.00

6.60
9.2
.000
.00

6.43
121
.000

.00

HL
VoL
WTN
CORAR

Wash 9 100-Year HEC-2
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OLOSS
TWA
ELMIN
TOPWID

4

3:5
1508.50
102.35

.05

5.8
1515.20
331.92

;03

9.5
1522.70
397.14

.00
13.4
1529.30
340.02

OLOSS
TWA
ELMIN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

1511.50
1511.00
9978.21
10080.55

1519.70
1519.30
9696.20
10030.90

1525.00
1525.40
9663.15
10060.29

1534.60
1534.10
9815.22
10155.24

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

PAGE

PAGE

19

20

Page 15



*SECNO .61
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
HEC-1 concentration Point C568, at Forest Rd., near McDowell Mtn. Rd.
Culvert under Forest Rd is smaller than FCDMC min. specifications
thus, all over road. Change roughness for street flow.
START Hydrualically Similar Reach 98B
GR records deleted from Sta 9227.7 to 9898.4
to restrict flow to effective area without X3 records.

.691 2.26  1542.46  1542.46 .00 1543.18 2 5.72 .10 1541.20
1010.0 534.6 475.4 .0 67.2 90.5 40 14.5 16.0  1543.20
A 7.96 5.25 .00 .020 045 .000 .000 1540.20 9905.22
.010934 380. 560. 640. 0 18 0 .00 120.41 10025.63
*SECNO . 743
3265 DIVIDED FLOW
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
Special Culvert Section #1  culvert crossing Via Hermosa
Fully expanded flow, 47.1 ft downstream of culvert.
Cross-section 0.743 GR data from ALS Survey Book 1, page 7.
743 3.21  1546.71  1546.71 .00 1547.93 1.22 4.13 .15 1547.70
1010.0 19 1008.9 .0 4 1M35.8 .0 15.4 16.5  1548.40
.15 2.43 8.87 .00 .020 045 .000 .000 1543.50 9965.81
.022066 274. 274 274. 0 14 0 .00 49.46 10021.21
CCHV= .300 CEHV= .500
*SECNO  .751
3307 HV CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.20
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1548.30 ELREA= 1548.30
Use NC record to set contraction/expansion coeff. for culvert
Cross-section 0.751 GR data from ALS Survey
1
14SEP95 17:26:15
Culvert Outlet Special Culvert Section #2, xing Via Hermosa
3 -10'x4" concrete box culverts
cross-section is 4 ft d/s of outlet
Effective flow area=culvert width+expansion ratio 4:1
51 4.26 1547.96  1546.39 .00 1548.50 .54 37 .21 1543.70
1010.0 0 1010.0 .0 .0 171.9 .0 15.5 16.6  1543.70
15 .00 5.88 .00 .000 .045 .000 .000 1543.70 9979.9
004575 42. 42. 42. 2 it 0 .00 40.29 10020.20
SPECIAL CULVERT
SC CUNO CUNV ENTLC CoFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU
3 .012 .40 2.63 .00 4.00 10.00 49.08 12 1 1544.20

CHART 12 - BOX CULVERT; NON-OFFSET FLARED WINGWALLS; 3/4—INCH CHAMFER AT TOP OF INLET
SCALE 1 - WINGWALLS FLARED 45 DEGREES (1:1); INLET NOT SKEWED

*SECNO  .762

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1549.61
SPECIAL CULVERT

Wash 9 100-Year HEC-2
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EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1549.79  1549.64 1.1 48. 970. 4.99N 120.0  1549.50 33.
3470 ENCROACHMENT STATIONS= 9979.9 10020.2 TYPE= 1 TARGET= 40.310
Cross—section 0.762 GR data from ALS Survey Book 1, page 5.
Culvert Inlet Special Culvert Section #3, xing Via Hermosa
4 ft u/s of inlet.
BT information surveyed by ALS @ CL of Via Hermosa
BT data adjusted on Lleft to match GR data.
GR data adjusted on right to match BT data.
This is done to reflect the most probable effective flow area.
Effective flow area by contraction ratio 1:1
762 5.02 1549.22 .00 .00  1549.61 .39 1.111 .00
1010.0 .0 1010.0 .0 .0 202.4 .0 15.8 16.6
.16 .04 4.99 .00 .020 .045 .000 .000 1544.20
.003106 57 5%« 57 2 0 0 .00 40.30
CCHv= .300 CEHvV= .100
*SECNO  .766
3301 HV CHANGED MORE THAN HVINS
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
Return contraction/expansion coefficients to normal
Special culvert section #4 culvert crossing Via Hermosa
26.77 ft u/s of culvert, fully expanded flow.
.766 3.04 1548.64  1548.64 .00 1549.88 1.25 4 .09
1010.0 J0 1010.0 .0 .0 1327 .0 15.8 16.7
.16 .00 8.96 .00 .000 .045 .000 .000 1545.60
.023887 20. 20. 20. 0 14 0 .00 45.94
4|
14SEP95 17:26:15
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS
Q QLOB QCH QROB ALOB ACH AROB VoL TWA
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID
*SECNO  .783
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from Sta 9751.6 to 9976.1
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 9976.09 added.
.783 2.80 1551.20 1551.20 .00 1552.43 1.24 2:21 .00
1010.0 40 1010.0 .0 .0 113.2 0 16.1 16.8
.16 .00 8.92 .00 .000 .045 .000 .000 1548.40
.023696 93. 93. 93. 0 " 0 .00 46 47
*SECNO  .812
Cross—section 0.812 GR data from ALS Survey Book 1, page 14.
Next 3 cross-section are from ALS survey data
Width of bridge = 7 ft.
.812 3.55 1554.24 1553.63 .00 1555.08 .84 2.53 2
1010.0 .0 1010.0 .0 .0 137.4 .0 16.5 16.9
17 .00 7:35 .00 .000 045 .000 .000 1550.70
.012107 154. 154. 154. 3 8 0 .00 43.70
*SECNO  .816

Cross-section 29.03 ft d/s of CL bridge.
Cross—-section 0.816 GR data from ALS Survey Book 1, pages 12 & 13.

Wash 9 100-Year HEC-2
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Cross-section 8.5 ft d/s of CL bridge.
GR records deleted from Sta 9924.2 to 9977.2 and from
Sta 10023.8 to 10149.2

to restrict flow to effective area without X3 records.

GR point added to allow for ET station. STA 10023.81 added.

.816 3.86 1554.46  1553.94 .00 1555.35 .89 .26 .01 1556.00
1010.0 .0 1010.0 .0 .0 133.1 .0 16.6 16.9  1555.50
SNE .00 €.-59 .00 .000 .045 .000 .000 1550.60 9978.34
.013273 21. 21. 21. 3 11 0 .00 4437 10022.71
*SECNO  .821
Cross-section 0.821 GR data from ALS Survey Book 1, page 12.
.821 3.36 1554.76 1554.35 J00° 1555.75 .97 .37 .01 1556.40
1010.0 .0 1010.0 .0 .0 127.7 .0 16.7 17.0  1556.30
S .00 7.9 .00 .000 .045 .000 .000 1551.40 9978.35
.014831 27. 27 27. 2 15 0 .00 43.60 10021.95
14SEP95 17:26:15 PAGE 23
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
*SECNO  .885
Gr records deleted from Sta 9841.3 to 9977.7 and from
Sta 10023.0 to 10180.1
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 10023.01 added.
.885 3.75 1559.35 1558.72 .00 1560.20 .85 4.43 .04 1560.10
1010.0 .0 1010.0 .0 .0 136.9 .0 o7 17.3  1560.00
.18 .00 7.38 .00 .000 .045 .000 .000 1555.60 9978.63
.011675 338. 338. 338. 2 " 0 .00 43.67 10022.30
*SECNO  .947
3280 CROSS SECTION .95 EXTENDED .46 FEET
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
HEC-1 Concentration Point C567, at Forest Rd. above White Win
Gr records deleted from Sta 9837.6 to 9929.7
L947 4.06 1564.66 1564.66 .00 1565.42 6 3.57 .03 1564.50
960.0 188.3 762.1 9.6 336 104.2 7.3 18.7 17.8  1563.80
.19 5.61 752 1..31 .020 .045 .065 .000 1560.60 9929.70
.010126 328. 328. 328. 0 8 0 .00 98.75 10028.45
*SECNO 1.018
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
START Hydraulically Similar Reach 9C
GR records deleted from Sta 9761.3 to 9918.8 and from
Sta 10124.0 to 10248.1
to restrict flow to effective area without X3 records.
1.018 1.72  1571.92 1571.92 .00 1572.56 .64 4.22 .04 1572.80
960.0 .0 960.0 .0 .0 149.8 .0 20.0 18.8 1571.90
.21 .00 6.41 .03 .000 .030 .055 .000 1570.20 9936.31
.012478 400. 375. 300. 0 18 0 .00 121.35 10057.66

*SECNO 1.128
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
Dip Crossing at Danny Lane
Gr records deleted from Sta 9654.3 to 9913.8 and from

Wash 9 100-Year HEC-2

Rio Verde South FDS Page 18

File = WOFW1.0H2



Sta 10047.9 to 10273.6

14SEPS5 17:26:15
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 10047.91 added.
1.128 2.14 1582.14 1582.14 .00 1582.82 6T 7.7
960.0 ) 960.0 .0 0 145.8 .0 22.0
.24 .00 6.58 .00 .000 .030 .000 .000
.012209 590. 581. 540. 0 1 0 .00
*SECNO 1.221
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from9718.3 to 9936.1 and from
Sta 10034.0 to 10238.8
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 9936.09 added.
GR point added to allow for ET station. STA 10034.01 added.
1.221 2.50 1591.10 1591.10 .00 1591.97 .87 5.64
960.0 -0 960.0 .0 -0 128.5 .0 23.5
.25 .00 7.47 .00 .000 .030 .000 .000
.010969 460. 488. 510. 0 8 0 .00
*SECNO 1.281
3280 CROSS SECTION 1.28 EXTENDED .15 FEET
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from Sta 9738.0 to 10246.4 and from
Sta 10148.1 to 10246.4
to restrict flow to effective area without X3 records.
GR point added to allow for ET station. STA 9916.99 added.
1.231 1.85 1598.45 1598.45 .00 1598.88 .43 2.54
960.0 .0 931.3 28.7 .0 174.7 13.8 24.7
.27 .00 5:359 2.08 .000 .022 .022 .000
.006127 320. 317. 240, 0 19 0 .00
*SECNO 1.321
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from Sta 9815.2 to 9903.2 and from
Sta 10076.1 to 10311.3
to restrict flow to effective area without X3 records.
1324 2.79 1600.29 1600.29 .00 1601.04 T3 1:50
960.0 41.6 909.0 9.4 14.3 127.6 7.2 25.5
.28 2.90 712 1.3 .030 .030 .055 .000
.008136 195. 214, 230. 0 14 0 .00
1
14SEP95 17226215
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL
Q QLOB QCH QROB ALOB ACH AROB VoL
TIME VLOB VCH VROB XNL XNCH XNR WTN
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR
*SECNO 1.399
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
HEC-1 Concentration Point C566, about 0.1 mile above Danny Ln.
1.399 1.69 1606.39 1606.39 .00 1606.96 ST 3.98
760.0 3.6 756.4 .0 17 124.6 .0 26.8
50 2.7 6.07 .00 .030 .030 .000 .000

File = WIFW1.0H2

Wash 9 100-Year HEC-2
Rio Verde South FDS

.00
20.3
1580.00
110.41

.02
21.4
1588.60
73.99

B
22.5
1596.60
228.41

.03
23.3
1597.50
1M1.74

OLOSS
TWA
ELMIN
TOPWID

.05
24.4
1604.70

1583.10
1582.60
9927.82
10038.24

1593.50
1592.00
9945.93
10019.92

1598.50
1598.10
9919.69
10148.10

1599.60
1599.50
9939.54
10051.28

L-BANK
R-BANK
SSTA
ENDST

1605.90
1606.50
9925.99

ELEV
ELEV

PAGE

PAGE
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.012456 400. 410. 385. 0 14 0

*SECNO 1.462
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from Sta 9616.0 to 9868.2 and from
Sta 10088.8 to 10243.3

to restrict flow to effective area without X3 records.

1.462 2.61  1612.61  1612.61 .00 1613.25 .64
760.0 .0 760.0 .0 .0 118.2 .0
.31 .00 6.43 .00 .000 .030 .000
.012515 335 336. 340. 0 14 0

1490 NH CARD USED

*SECNO 1.494

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

Flow Passing an Island for next cross-sections 1.494 & 1.543

(see Island Flow Models Files W9Is1.IH2 and W9Is2.IH2)

.00

4.20
27T
.000

.00

GR data stations for cross-sections 1.494 & 1.543 have been shifted

from AMC stationing.
thalweg location.

AMC stationing is based upon a different
The actual thalweg is located approximately

95.3"' more north for section 1.494 and 92.9' more north for section

1.543.

station values to obtain the used GR data stationing.

GR records deleted from Sta 9522.9 to 9789.8 and from
Sta 10043.2 to 10236.3

Therefore, these values were subtracted from the AMC

1.494
760.0
.52
.008802

14SEP95

SECNO
Q
TIME
SLOPE

to restrict flow to effective area without X3 records.

2.86 1616.96 1616.96 .00 1617.67 71
42.1 717.9 ) 14.4 103.7 .0
2.93 6.92 .00 .030 .030 .000
173 169. 190. 0 8 0
17:26:15
DEPTH CWSEL CRIWS WSELK EG HV
QLOB QCH QROB ALOB ACH AROB
VLOB VCH VROB XNL XNCH XNR
XLOBL XLCH XLOBR ITRIAL IpC ICONT

1490 NH CARD USED
*SECNO 1.543
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from Sta 947.6 to 9861.8 and from
Sta 10210.5 to 10325.3

to restrict flow to effective area without X3 records.

GR point 9952.01 added in order to set ET station.

1.543 3.48 1622.68 1622.68 .00 1623.81 1.12
760.0 .0 760.0 .0 .0 89.4 .0
) .00 8.50 .00 .000 .030 .000
.010691 225. 257. 245. 0 11 0

*SECNO 1.592
GR records deleted from Sta 9526.4 to 9861.8 and from
Sta 10040.7 to 10257.6

to restrict flow to effective area without X3 records.

GR point added to allow for ET station. STA 10040.71 added.

1:592 2.35 1626.05 1626.03 .00 1626.77 ; T2
760.0 0 760.0 .0 .0 111:9 .0
34 .00 6.79 .00 .000 .030 .000
.011389 235. 258. 255. 1 14 0

File = W9FW1.0H2

1.76
28.2
.000

.00

HL
VoL
WTN
CORAR

2.48
28.8
.000

.00

2.84
29.4
.000

.00

Wash 9 100-Year HEC-2
Rio Verde South FDS

115.09 10041.08

.01

25.2
1610.00
94.38

.0
25.5
1614.10
88.47

OLOSS
TWA
ELMIN
TOPWID

.04
25.9
1619.20
41.02

12
26.2
1623.70
76.62

1614.20
1614.90
9948.55
10042.93

1616.30
1617.00
9841.51
9929.98

L-BANK
R-BANK
SSTA
ENDST

1623.60
1624.10
9891.34
9932.35

1626.90
1628.20
9949.99
10026.61

ELEV
ELEV

PAGE
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*SECNO 1.655
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
START Hydraulically Similar Reach 9D
Cross-section data consists of photogrammetric data up to
STA 10096.6. Stations and elevations from STA 10096.7 to
10270 come from contour maps. Included in the data is the
presence of a house, shown as a vertical extension (natural run only

1.655 3.13  1632.93 1632.93 .00 1633.69 .76 3.27
760.0 133.1 509.4 117.4 45.7 60.7 88.4 30.6
35 2.9 8.39 1.33 .065 .030 .10 .000
.008557 390. 331 . 285. 0 T 0 .00

*SECNO 1.714
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
HEC-1 Concentration Point (565 At Vado Court

14SEP95 17:26:15
GR records deleted from Sta 9729.8 to 9884.5 and from

Sta 10035.7 to 10175.1
to restrict flow to effective area without X3 records.

1.714 3.68 1638.38 1638.38 .00 1639.13 il 2:1%2
660.0 1287 5826 3.6 76.1 69.2 5.t 31.8
37 1.62 7.70 .67 .065 .030 .110 .000
.005739 300. 313, 320. 0 8 0 .00

*SECNO 1.724
3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
Cross-section 1.724 GR data from ALS Survey Book 1, page 20,bottom.
Special Culvert #1  culvert crossing Vado Court
23.4 ft d/s of culvert, fully expanded flow.
Use NC record to set contraction/expansion coeff. for culvert

1.724 3.46 1638.56 1638.56 .00 1640.12 1.56 .39

660.0 2 658.2 1.6 2 65.6 2 51.9

o Ts .76 10.04 .61 .065 .030 .10 .000

.011208 45, 51 58. 0 " 0 .00
CCHv= .300 CEHV= .500

1490 NH CARD USED
*SECNO 1.727

3307 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.42

Culvert outlet Special Culvert Section #2, xing Vado Court
4 ft d/s of outlet
2 - 8' x 4' Concrete Box Culvert
0.5 ft of sediment deposition
Section 1.727 GR data constructed from culvert survey data and
data from cross-section 1.724.
GR data truncated to left of Sta. 9972.5 since ineffective flow area.
Effective flow area by expansion ratio 4:1

1.727 4.70 1640.10 1638.11 .00 1640.51 .41 .05
660.0 15.1 637.8 7.1 13.6 122.2 4.3 32.0
37 1.10 5.22 1.67 .047 .022 .033 .000
.000956 20. 20. 20. 4 15. 0 .00

Wash 9 100-Year HEC-2
File = WOFW1.0H2 Rio Verde South FDS

.00
27.1
1629.80
145.32

.00
28.0
1634.70
117.88

.08
28.1
1635.10
30.59

<39
28.1
1635.40
40.65

1632.60
1632.60
9951 .29
10096. 61

1637.40
1637.30
9901.87
10019.75

1638.20
1638.00
9988.22
10018.81

1637.90
1637.90
9975.42
10016.07

PAGE

ar

Page 21



14SEP95 17:26:15

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS
Q QLOB QCH QROB ALOB ACH AROB VoL TWA

TIME vLoB VCH VROB XNL XNCH XNR WTN ELMIN
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID

SPECIAL CULVERT

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT
2 .022 .40 2.63 .00 3.50 8.00 38.00 12

CHART 12 - BOX CULVERT; NON-OFFSET FLARED WINGWALLS; 3/4-INCH CHAMFER AT TOP OF INLET
SCALE 1 - WINGWALLS FLARED 45 DEGREES (1:1); INLET NOT SKEWED

1490 NH CARD USED

*SECNO 1.736
SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1641.72
3280 CROSS SECTION 1.74 EXTENDED .86 FEET
SPECIAL CULVERT
EGIC EGOC H&4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1643.19  1644.01 T.21 232. 425, 3.316 56.0 1640.70 122

Special Culvert Section #3, xing Vado Court
4 ft u/s of inlet

0.5 ft of sediment deposition accounted for
Section 1.736 GR data constructed from culvert survey data and
data from cross-section 1.740.

GR & BT data truncated to left of Sta. 9972.5 (originally from
Sta. 9703) due to ineffective flow area, since overtopping flows at
90 degrees to main flow (see Sheet 3)

BT and GR data adjusted to match at ends according to the

most probable effective flow area.

Effective flow area by contraction ratio 1:1

Culvert Inlet

1.736 5.86 1641.56 .00 .00 1641.72 AT 124 .00
660.0 .0 639.5 20.5 .0 192.8 48.4 32.2 28.2
37 .00 5.52 .42 .000 .043 .110 .000 1635.70
.001629 46. 46. 46. 2 0 0 .00 122.00
CCHV= .100 CEHv= .300
1490 NH CARD USED
*SECNO 1.740
3280 CROSS SECTION 1.74 EXTENDED .28 FEET

Cross-section 1.740 GR data from ALS Survey Book 1, page 20, top.
Return Contraction and Expansion Coefficients to Normal

Special culvert section #4  culvert crossing Vado Court

22.32 ft d/s of culvert, fully expanded flow.

GR record deleted: STA 9954.7

1.740 4.68 1641.28 1639.96 .00 1641.9 .63 .04 4
660.0 17.0 623.5 19.5 51 95.5 16.7 32.2 28.2
97 3.34 6.54 1.7 .022 .028 .055 .000 1636.60
.002816 21. 2. 21. 2 1 0 .00 49.26
1
14SEP95 17:26:15
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS
Q QLoB QCH QROB ALOB ACH AROB VoL TWA
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN

Wash 9 100-Year HEC-2

File = WIFW1.0H2 Rio Verde South FDS

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

SCL ELCHU
1 1635.69

1640.70
1641.10
9972.50
10094.50

1639.60
1639.80
9973.90
10023.16

L-BANK ELEV
R-BANK ELEV
SSTA
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SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR
*SECNO 1.761
3301 HV CHANGED MORE THAN HVINS
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
GR records deleted from Sta 9787.3 to 9886.0 and from
Sta 10025.5 to 10247.6
to restrict flow to effective area without X3 records.
1.761 3.66 1643.16  1643.16 .00 1644.34 1.18 W49
660.0 17.5 639.2 3.2 12.4 72.3 4.8 32.5
.38 1.42 8.84 .67 .065 .030 110 .000
007618 130. 113, 85. 0 12 0 .00

1490 NH CARD USED
*SECNO 1.785
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
d/s fully expanded flow. Special Culvert Section #1
22.54 ftd/s of Culvert at Quail Haven
GR data for cross-section 1.785 extended using topo. data.
New cross-section extends from Sta 9890 to 10080.

1.785 3.93 1644.93  1644.93 .00 1645.82 .90 .56
660.0 61.1 582.2 16.7 26:3 72.4 13.4 32.8
.38 2.3 8.05 1:25 .030 .022 055 .000
.003112 100. 122. 140. 0 8 0 .00
CCHV= .300 CEHvV= .500
1490 NH CARD USED
*SECNO 1.788
Use NC record to set Contraction/Expansion Coeff. for Culvert
Culvert oOutlet Special Culvert Section #2, xing Quail Haven
4 ft d/s of outlet
2 - 8' x 4' Concrete Box Culvert
1.5 ft of sediment deposition accounted for
Section 1.788 GR data constructed from culvert survey data and
data from cross-section 1.785.
Effective flow area by using expansion ratio 4:1
1.788 3.08 1644.98  1644.89 .00 1645.88 .90 .05
660.0 26.0 628.8 5.2 16.0 80.9 55 328
+38 163 T 78 .94 .030 .020 047 .000
.002751 19: 19 19. 0 15 0 .00
1
14SEP95 17526:15
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL
Q QLOB QCH QROB ALOB ACH AROB VoL
TIME VLOB VCH VROB XNL XNCH XNR WTN
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR
SPECIAL CULVERT
SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN
2 .022 .40 2.63 .00 2.50 8.00 33.00

TOPWID

.16
28.4
1639.50
63.73

.03
28.6
1641.00
91.47

.00
28.6
1641.90
75.01

OLOSS
TWA
ELMIN
TOPWID

CHRT
12

CHART 12 - BOX CULVERT; NON-OFFSET FLARED WINGWALLS; 3/4-INCH CHAMFER AT TOP OF INLET

SCALE

1 - WINGWALLS FLARED 45 DEGREES (1:1); INLET NOT SKEWED

1490 NH CARD USED
*SECNO 1.796

Wash 9 100-Year HEC-2

File = WOFW1.0H2 Rio Verde South FDS

ENDST

1641.80
1642.30
9958.64
10022.36

1643.40
1643.50
9942.98
10034.45

1644.40
1641.90
9951..25
10026.25

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

SCL ELCHU
1 1642.28

PAGE
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1641.90

30

Page 23



SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1646.85
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.53

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD
1653.50  1653.00 .97 3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>