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1.0 INTRODUCTION AND SCOPE OF WORK

On September 14, 1998, A-N West was contracted by the FCDMC to prepare a
spillway delineation analysis for Signal Butte F.R.S. The study location is shown
on Figure 1 along with the limits of new study mapping.

The limits of inundation were determined using U.S. Army Corps of Engineers
HEC-RAS computer model (Version 2.2). The full spillway flows were provided
by the Flood Control District of Maricopa County (District).

Final deliverables include this report with data tables showing water surface
elevation, depth of flow, flow velocity, and travel time; a set of full size (24" x 36")
delineation maps at a scale of 1" = 200' depicting the inundation limits, as well
as, a reduced copy at 11" x 17" size and digital GIS coverages consistent with
the District's Hydrologic Information System A copy of the scope of work and
contract are included in Appendsx A,

2.0 STUDY AREA
The study area involved the area from Signal Butte F.R.S. to approximately -
1,000 feet downstream of the Central Arizona Project (C.A.P.) Canal, a length of
approximately 2.9 miles.

The Signal Butte F.R.S. uncontrolled emergency spillway is 140 feet in width. it
is a concrete baffled block spillway with 9 foot high side walls (See Appendix A

for details).
The general slope of the land is 0.9 percent to the southwest.

~ At the time of this study, the study area was approximately 60 percent developed

with mostly. residential development involving RV Parks and single-family.. ..
residential . homes.  Commercial development also existed primarily - along &

Apache Trail.

The Central Arizona Project (C.A.P.) Canal crosses from northwest to southeast
approximately 2.7 miles downstream of the Signal Butte F.R.S.

The C.A.P. Canal has earthen berms above existing ground of approximately 6
to 8 feet height average, but as high as 18 feet. The canal includes cross-
drainage structures to pass stormwater across the canal. These cross drainage
structures were designed for the 100-year — 6-hour general storm for the local
watershed between the C.A.P. and the Signal Butte F.R.S. (See Appendix F, for
C.A.P. cross-drainage structure summary).
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TABLE 1 — Capacity Comparison of CAP Canal Cross-Drainage Structures

Design Approx. HEC-RAS HEC-RAS HEC-RAS
CAP Discharge | HEC-RAS | HEC-RAS | Capacity | HEC #5 Check | 2/3 Q Cap; 1/3 Q Cap;
Station Size cfs) (1) | Culvert 1D, | Sec. 8ta. | cis (@) Capacity cfs {2} | cfs (3) cfs (4)
427+15 | (3) Barrel 72" Dia. overchute 370 5 102 +30 462 465 402 116
429+20 [ (3) Barrel 72" Dia. overchute 370 4 100400 454 465 393 108
456+00 | (2) Barrel 60" Dia. overchule 130 1 73+00 624 630 632 579
471+03 | (3) Barrel 72" Dia. overchute 608 2 58+10 1345 1425 1315 1020
479+00 | (5) Barrel 72" Dia. overchuie 400 3 49+50 2105 2250 2039 1498
TOTAL 1878 4990 5235 4781 3322
Note: 1) The CAP Design Discharge from Ref. 3 in Appendix.

2) HEC-RAS computer and check capacity by (HEC #5, Ref. 9) at full spillway discharge = 11,309 cfs with
WSEL=1573.56 at CAP Canal. The CAP design discharge would be based on lower WSEL, but this elev. was
not known. _

3) HEC-RAS Computer Model Capacity for 2/3 Spillway Flow.

4) HEC-RAS Computer Model Capacity for 1/3 Spillway Flow.




Table 1 is a summary of the applicable C.AP. cross-drainage structures
potentially impacted by this spillway delineation study from the Appendix data.
Also shown are the peak discharges through these culverts from the HEC-RAS
model analysis and a manual check (Ref. 9) at the full spillway flow with water
over topping the CAP canal.

3.0 HYDROLOGY / HYDRAULIC ANALYSIS

3.1 Hydroloqy

The Signal Butte F.R.S. emergency spillway Freeboard Hydrology (FBH)
discharge has been identified as 11,309 cfs from Ref. 7. The delineation of flows
downstream of the emergency spillway are to be performed for the 1/3, 2/3, and
full (FBH) spillway discharge or 3732, 7577 and 11,309 cfs, respectively.

3.2 Hydrautic Analysis

- 3.21 General ,

The Corps of Engineers, HEC-RAS, (Ref. 8) computer modeling program was
used to analyze the 1/3, 2/3 and full spillway discharges exiting the Signal Butte
F.R.S. emergency spnl!way Cross-sections were digitized from the 200 scale, 2'
C.l. mapping (Ref. 6) at approximately 500 foot intervals. The cross- sect:ons
were coded from left to right looking downstream thh station 10,000 at the
hydraulic baseline.

Section I.D. numbers are in River Miles increasing upstream along the hydraulic
baseline with. River Mile 5.000, assumed at the upstream cross-section;- just
upstream of the concrete spiliway.

Each of the (3) discharges were modeled by separate HEC-RAS model and
project number, rather than as (3) profiles within the same model. This approach

was taken because the main low flow channel capacity was in places.only. 1,000..... . .. ... ..
to.2,000 cfs; relative to the 1/3, 2/3 and full spillway flows, of 3732; 7577 and:.‘ e om0

11,309 cfs respectlvely

The majority of the spillway discharges analyzed were found to breakout of the
main low flow channel into the left overbank.

By utilizing (3) separate models, the ineffective area énd/or blocked flow option of
the HEC-RAS model was used to attempt to restrict effective flows for the (3)
different discharges within the overbanks.

The overbanks are approximately 60 percent developed by a range of residential
development involving RV Parks, single family homes, and commercial
developments with screen walls. Streets and some secondary small channels
provide some continuous flow paths for overbank flow.




L

- Because some of these secondary channels were not considered effective for
the 1/3 or 2/3 spillway flows, the ineffective flow or blocked flow option of HEC-
RAS was used to block flow from these areas.

For the full spillway flow, the majority of the mapped area was considered
effective flow.

Some HEC-RAS cross-sections were noted by the model to have been extended
vertically for the computer water surface elevation at the left and/or right edges -
for some or all discharges. In most cases, the depth of flow at these open edges-
of the cross-sections was a maximum of 1 or 2 feet and it was not considered
that significant effective flow or flooding occurred beyond these limits.

The horizontal varied (N) value option of HEC-RAS was utilized to attempt to
model the high resistance to flow through the different densities of development.:
Per the Appendix B, (N) Value Estimation Section, N values as high as 0.15 were
used for high density development, with 0.10 for moderate density development.

- The mixed flow regime option of HEC-RAS was used to model each of the (3)
profiles. The normal depth or slope-area method was used at the downstream
end with slope = 0.011 ft/ft for starting water surface elevations. Critical depth
was used for the starting water surface at the upstream end. -

Five sets of culverts were modeled by HEC-RAS across the CAP canal. The
Table 1 shows the original CAP design discharges along with the HEC-RAS

computed capacities for the full spillway-discharge profile as well as a manua! .

check by HEC #5 (Ref. 9).

. The full spillway discharge (= 11,309 cfs) water surface elevation was 1,573.56 at
the CAP canal and involved overtopping of the canal berms. As such, the culvert
capacities were larger than the design discharges, which were based on some
lower (and unknown) ponding water surface elevation.

Three of the five sets of culverts across the CAP canal had relatively little
downstream backwater effects from other structures. These CAP structures are
steel pipes with modeled N values of 0.012.

However, CAP sta. 427+15 and 429+20 structures have similar sized and
numbers of corrugated metal pipe (CMP) culverts (N=0.024) downstream which
create backwater and thus reduce the CAP structure capacities. To model the
above (2) sets of structures, the CAP culvert N values was raised from 0.012 to
0.024 to attempt to model the effect of these downstream CMP's. The total
capacity of these (6) 72-inch diameter drainage structures across the CAP near
the low flow channel was computed at 916 cfs, for the full spillway discharge
(See Table 1, HEC-RAS Culvert ID’s 4 and 5).




&

‘The flow distribution was evaluated during the analysis for each discharge. The
‘widely varying terrain and development type and density along with the impact of
the CAP canal structures create a difficult situation for uniform flow distribution.
In general, for the full spillway discharge, flow begins to break into the left
overbank (looking downstream) immediately downstream of the spillway channel.
More flow continues to break into the left overbank proceeding downstream until
at the CAP canal, the majority of flow.is in the left overbank.

For the 1/3 and 2/3 spillway flows breakout begins further downstream, near the
Adobe Road alignment and Brown Road, respectively. However, again flow
continues to break into the left overbank, proceeding downstream. :

3.22 Breakout To East At CAP Canal -
At the east side of the study upstream of the CAP canal, ponding flow was noted
to breakout beyond the detailed study and mapping limits. .

In order to further evaluate this breakout flow, additional 200 scale 2 foot C.I.
mapping was obtained from Michael Baker Jr. Inc. from their study of the Apache
Junction F.R.S. spillway for the FCDMC (see Plates 1 and 2).

' Based on the Bureau of Reclamations C.A.P. Hydrology Summary (Ref. 3), 3
sets of 5 barrel 72-inch diameter overchutes were noted on Plates 1 and 2. As
shown in Appendix F, the set just west of Sighal Butte Road had a capacity of
approximately 1900 cfs total at a highwater elevation of 1,573.6 (Full Spiliway
Ponding Elev.).

As shown by Plate 1, the low road elev. of 1,571.3 on Signal Butte Road contains
- the 1/3 spillway flow ponding elev. of 1,570.4 from flowing further east.

It was further noted that ovérflow over the CAP Canal can occur for ponded
water above approx. elev. 1,672.5%.

East of Signal Butte Road, the CAP Canal bank seemed high enough that only
overchutes would convey flow across the CAP within the supplemental mapping -
limits.

To estimate the maximum amount of flow that could flow east over Signal Butte
Road, a normal depth flow calculation was made using the Haestad Methods
hydraulic software (see page F-31). Per page F-31, for 2,600 CFS, the energy
grade elev. is 1,573.1 upstream of Signal Butte Road or equal to the 2/3 flow -
ponding elev.

The two sets of 5 barrel 72-inch pipes east of Signal Butte Road were evaluated
to determine the ponding elev. to pass this 2,600 cfs. Per p. F-30, the ponded
highwater elev. of 1,570.0 will pass the 2,600 cfs flow proceeding east of Signal
Butte Road for the 2/3 flow condition.




To evaluate the full spillway flow condition, it was noted that the 2 sets of 5 barrel
72-inch pipes east of Signal Butte Road could convey approx. 3,750 cfs at a
highwater elev. of 1,573.6 or the full spillway max. ponded elev. Going back to
the Haestad software the ponding at the Signal Butte Road, for this 3,750 cfs
resulted in a ponded upstream water surface elev. of 1,573. 45 or approxmately
the same ponded elev. as for the full spillway condition.

Therefore, the ponding elev. east of the Signal Butte Road was estimated at elev.
1,673.6.
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EXHIBIT A
SCOPE OF WORK

FCD 98-17
Delineation of Spillway Flows for
Signal Butfe Flood Retarding Structure




- FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
~ SCOPEOFWORK
DELINEATION OF SPILLWAY FLOWS FOR
SIGNAL BUTTE FLOOD RETARDING STRUCTURE
FCD 98-17

GENERAL

The purpose of this study is to delineate the inundation limits of the 1/3, 2/3, and full discharge values of flows
from the emergency spillway of the Signal Butte FRS. In order to accomplish this, the consultant will have to
develop the topographic mapping and perform all the necessary hydraulic modeling. The upstream Emit of the
study is the Signal Butte FRS emergency spillway and the downstream limit is the Central Arizona Project Canal,
the study limits are also depicted on exhibit A. The length of the study is approximately 3 linear miles. The
consultant will determine the inundation limits using the U.S. Army Corps of Engineers HEC-RAS computer
model. The consultant must use sound engineering judgement in the development of the inundation limits. The
results of the HEC-RAS model must be analyzed carefully and refinements made to the input parameters in order
to obtain the most realistic results.

All work must be comi:uleted within 270 days from Notice to Proceed, which includes a minimum of 90 days
for District reviews.

" COORDINATION

The consultant will submit a project schedule showing coordination meetings and compIeﬁon dates for each of the
tasks in the scope during the proposal stage. The consuitant shall update and resubmit this project schedule
whenever changes in the schedule occur.

The consultant shall submit a quarterly estimation of the projected billing within 14 days of Notice To Proceed.
Thereafter, this estimation will be updated and submitted to the District’s Project Manager at least 10 days prior to
the end of each quarter. ,

The consuitant will obtain any necessary Rights of Entry. The consultant will furnish the District with a list of all
property owners notified and a sample Right of Entry letter.

The consultant shall meet with officials from Maricopa County and the City of Mesa. The purpose of this meeting
is to notify them about the study and obtain information on current or planned public works projects in the study
area.

DATA COLLECTION

The Consultant will have to obtain the survey data along with the topogmph:c mapping needed to perform this
study. A Digital Terrain Model shall be used to develop the topographic mapping for this study, the horizontal
scale will be 17 =200’ and the contour interval will be two-feet. The vertical datum for the topographlc mapping
will be NGVD 1929, and the horizontal datum will be NAD83, The consultant will develop a conversion factor to

- allow conversion of NGVD29 elevations to NAVDSS. The conversion factor and documentation on how it was .+ © -
derived will be included in the Final Report for the study, All topoglaphlc mapping and survey work will meetor = =

. exceed the Federal Emergency Management Agency's (FEMA) minimum criteria as defined in FEMA 37, Flood ™

Insirance Sudy Guidelines and Specifcations for Study Contracors, Janary 1995, Digial contous and
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o Cross secnons shal[ be pIotied showmg, computed water surface proﬁIcs meﬁ‘ectlve ﬂow areas, "n® values

SN plammelm: data for this study will be dweloped and delwared accordmo the Dlstnct's cun-ent spec1ﬁcanons for -
" the Hydmloclc Informanon System (HIS). ' . '

© . 'The District will supply the 3 dxschaxge \‘alueé to be modeled. These values are from the Spillway_ rat_ing curves

The consultant will conduct a field reconnaissance of the full study reach. This will include observation of
channel and floodplain conditions for estimation of Manning’s "n" values, photographic documentation of
floodplain characteristics, determination of channel bank statious, observation of possible overflow and split flow
areas. The field reconnaissance findings will be included in the Final Report for the study. A draft version of the
field reconnaissance section of the Final Report will be submitted to the District prior to beginning the HEC-RAS
modeling. This section will present the determination of channel and overbank "n" values along with color
photographs (or color photocopies) of these areas. Photo locations, structures and "n" values will be displayed on
reduced (usually 117 x 177) scale mapping and included in the Final Report.

HYDRAULIC ANALYSIS

* “This analyss wxll be preformed using the latest U.S. Army Corps of Enameers HEC-RAS River Analysm S} stem

computer model.

The HEC-RAS models will usually be developed for suberitical flow. However, in some cases supercritical flow
may be experienced and have to be modeled. The HEC-RAS model should be started far enough downstream to
eliminate the affects of the starting conditions on the downstream limit of the study area, and reflect a minimized
hazard from spilhway flows. A rating curve should be used to determine the startmcr water surface elevation at the

downstream and ups:ream ends of the study.

o 'Ihe mmal location and ahgument of Cross sectlons and channel centerhne will be’ submltted for the Dlstnct’s

review and approval prior to the initial digitizing of the cross section, Cross section stationing will be from left to
right looking downstream with the thalweg at station 10,000. Cross sections will be spaced approximately every
500 feet, unless geographic or structural constraints dictate closer spacing, and will extend the full width of the
inundated area. The orientation of the cross sections may need to be altered after minning the HEC-RAS model to
ensure that cross sections are perpendicular to flow. Also, to ensure good hydraulic modeling of the spillway
discharges, additional cross sections may need to be added, or the existing cross sections may need to be moved.
Interpolated cross sections will not be used in the HEC-RAS model.

Manning's "n" vahes are to be determined using the methodology in the USGS report, Estimated Manning's
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona, April 1991.

Prior to the completion of the final hydraulic models all of the input data must be reviewed to ensure that it agrees
with HEC-RAS model results. This includes: the location of the channel centerline, reach lengths, Manning’s "n"
values, ineffective flow limits, discharge values, etc..

For braided channels, each branch should be modeled with its highest anticipated discharge value. This might
require more then one HEC-RAS model to delineate the inundation limits in these areas. A rating curve must be
determined and the discharge contained within the channel. The percentage of discharge in each overbank and the
main channel must be closely assessed within the split flow area, as well as upstream and downstream of it.

The consultant s to setup the HEC-RAS models so that the cross sections are broken into as many segménts as

practical for determining the maximum depth and velocity along the cross section. The consultant will need to

caIculaIe the time it takes for ﬂows 10 tmvel ﬁ'om the splllway to each cross section.

encroachmeits, channel stationing, and other pertinent information. The consultant is to make refinements to the

"HEC-RAS modcl based on review of the model by the District and other interested Agcnc:es Ad_]ustmems to L’ne‘ L

" input | paramcte:s for obtammg the most realistic results are considered normal to the scOpe of work.




FINAL PRODUCTS

Use the HEC-RAS model results and the tnpographlc mapping data to develop the inundation limit &\hibrts ata
horizontal scale of 1™ =200". This exhibit (full size) will be on standard size sheets with a maximum dimension
on one side of 36 inches. This exhibit will use the District's standard border, title block, and legend format.
Shown on this exhibit will be the inundation limits for the three discharges, cross section locations, thalweg
location, supplied topegraphic data, consultant developed topographic data or revisions, major and appropriate
minor road names, and elevation reference marks. This exhibit will be plotted at the same scale as the originally
supplied topographic datz. A table must be included on this exhibit showing the computed water surface elevation
of each cross section for each discharge modeled, and other pertinent information such as maximum depth,
velocity, and travel time from the spillway to each cross section. In the case of split or braided flow the maximum
inundation limit should be shown and the maximum water surface elevation for each portion of the cross section
listed. At the end of the study one complete set of inundation Hmit exhibits will be submitted on non-erasable

mylar (3 mil or thicker), and will be sealed by the engineer. No sucky backs or other types of tape products shall

. be applied to the mylars.

An overall Final Report for the study will be developed. This report will include, a narrative description of the
purpose of this study, what steps were imdertaken to complete this study, any assumptions made, minutes of
meetings with officials from the County and the City of Mesa, the field reconnaissance report, and a copy of the
inundation limit exhibits. Included as appendixes to this report should be printouts of the HEC-RAS models, plot
of the cross sections, supporting calculations for any other hydraulic analysis done, and a copy of any
supp!emental survey work performed.

" The results of this study will also be subrmtted ina chultaI format for use in the District's Hydrologic Information
* System: (HIS).: The digital data will be prepared in conformance with the District's HIS Data Delivery

Specifications, Revision 3.1 for the following themes:

1. NDXPRI
2.PRJ

3.DQ

4, SPWBLN
5. SPWXSEC
6. SPWZN

In addition to the above, the topographic digital data will be prepared in conformance with the District’s HIS Data
Delivery Specifications, Revision 3.1 for the following themes:

CARTO
CORNERS
CTRL
STRCT
PRI.REL
BRIDGE
CNL
CULVERT
FLTY -
10. STRTDTL
11. ELV.
. I2 RIVER
13 FPCTLECD

090 NG E W

‘ The consz_:ltant 15.to comp]etcly ﬁll out cvay jtem caﬂcd for i in ﬂae HIS spec1f' ications on lhe above laye:s The
' HIS_'data submrtted by the consultant wﬂl be sub_}ect to a ngorous quahty oonirol (QC) check by Dzstnct staﬁ".
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The District makes use of a checklist and a computer pros;ram to document and automate the QC pmcess. A copy ,. o F.
of the checklist will be provided to the consultant. The consultant must use the checklist to review each HIS data - - R
submittal compliance, and deliver a completed copy of the checklist to the District along with the data submittal.

DELIVERABLES '
1. One set of the inundation limit exhibits (full size) on mylar sealed by the engineer.

2. 4 copies of the Final Report sealad by the engineer, inundation limit exhibits, and copies of the HEC-RAS
models (input and output files) on diskette,

3. All of the HIS dzm called for in the Final Products Section.

FCD 98-17 .




Subject | ‘-_‘tock@rr Meeting at FCDMC

Date: 911 6!98 '
'FCDMCNo. ~ 98-17
A-NWestNo. 715805
Project Name: Delineation of Spiliway Flows

For Signal Butte F.R.S.
Initial Data Needs From FCDMC
1) Signal Buﬂe F.R. S Sp:llwayl Out!et Stmcture Plans / As—Buuts

2) C.AP. Plans IAs-Bu:lts from Sta. 414 + 15% to Sta. 504 + 25+ or at Point approximately
1200 feet north of Apache Trail to Point 1200 feet south of Broadway Road.

3) Splltway Outflow Hydro!ogy

. -4 - Key to C.A. P and/or Sugnai Butte F R S Structure Secunty Gates or Contact Names for
- Access By Surveyors RN

5) Sample Technrcal Data Notebooks for Examp!e Format for Project.

6) Two Copies of Version 3.1 GIS / HIS specs

- 7) Survey Elevation Benchmarks and Honzontal Control in Area or FCD Contact Name For
Surveyor to Coordinate. .




FCD 98- 17
@ : Dehneatmn of Splllway Flows for Slgnal Butte FRS

Some General Gundelmes for the Study

September 16, 1998

1. All submittals should include a copy of the HEC-RAS model on diskette. The diskette
should include the input and output files, and the generated report.

2. Use the project description and cross sectlon description features of HEC-RAS. The project
description should include the study name, contract number, consultants name, consultant
contact, purpose of the study, general assumptions, source of the study data (topographic
mapping (flight date), hydrology, n-values, etc...). The cross section description (if
necessary) might include a comment on the specific modeling approach, or a comment
about the relationship of the cross section to roads or other significant features.

3.  When printing out the HEC-RAS model results make use of headers and/or footers, All
output pages should be numbered and dated, it can be helpful to have the study name and
contract number included on the pages. If the three discharges are modeled separately, then /

- that should be included in the footer

4. The hydraulic results summary table should really be on the same page as the cross sections
it pertains to. The intent is to have some of the pertinent results on the same page with the
cross sections. We don't want to have a separate page for the hydraulic results summary
table.

5. The final HEC-RAS model should only include the final results. This means that usually
- there is only one plan, one geometry file, and one hydrology file. Any intermediate files
(usually different geometry files for different approaches to a problem area) should not be
included. The only exception to this is if the three discharges are modeled separately.

6. Items that are preliminary or draft should be identified as such. Dating the items can also
help in this matter.

7. The Manning's n Value Report and the Data Collection Report are not intendéd to be stand-
alone reports. They are supposed to be sections of the main report.

8. In the main report headers and/or footers should be included (similar to item number 3).




WE s T’ N C. — gejatember 16, 1998

L B Consultmg Engmeers

Aztep Engineenng _
4515 North 16™ Street
Suite 202 N .
Phoenix, AZ 85016-5363

Re: Notice to\Proceed For Survey on
FCD No. 98-17, Signal Butte Fiood Retardmg Stmcture
A-N West No. 7158-05 :

< N
. ‘1 - ‘\4'-!

~ Attn: Mr. Norman L. Smith, R.LS., V.P. Survey -

Dear Mr.. Smim'

| : We write to snform you of your immediate Notsce to Proceed on the referenced prOJect
} T Weare transmtttmg : :

. o a) * An execut_ed proposal for the 2 foot C.I. mapping'optioh’.
b) Eleven sheets of Design Plans for the Signal Butte F.R.S. CAP.

¢) Proposed schedule.

Cooper Aerial Mapping (Jeff Cooper, Ph. 678-5111) will be performing the aerial mapping for the
project. Please coordinate with Cooper on panel fayout and flight schedule. Joe Tram of the
FCD will be contacting the Bureau of Reclamation concerning CAP access and will also notify us

conceming the F.R.S. structure access through the F.C.D. A-N West w:li contact Martha Dent at
F.C.D. to obtain benchmark and control data.

~ Should you have other queStjons, please call,

Sincerely,

) WES?}M\

Gregory A, Schuelke, P E R.L.S.
_ Vice President. =~
Pro;ect Manager

. - GASMr_

7600 North 15th Streét, Sulte



WE S TIN C September 18, 1998

' Consult:hg ‘Engineers

Cooper Aenel of Phoentx Inc
© ¢ 711402 North Cave Creek Road
T Phoenlx AZ 85020

Re: Notice to Proceed For Aenai Topography and HIS Translation on
FCD No. 98-17, Signal Butte Flood Retarding Structure
A-N West No, 7158-05. ' .

Attn: Mr. Jeff Coopef

" Dear Mr Coopef'

We wnte to mform you of your immediate Nouce to Proceed effective 9]14/98 on the referenced
pro;ect : .

The 2 foot C l mappmg proposal optlon has been selected from your earlier proposal (attached)
‘However, the digital photo overlay option will not be included. Your resultant fee [s understood to
. be 3 12 942 00.

o Aztec Engmeenng (Mr Norm Smlth Ph: 263- 9640) will be performing the field survey for the
_project, Please coordlnate with Aztec Engineering on the flight schedule.

. Should-you have other questions, please call.

Sincerely,

A-N WEST IN/

GregoryA Schuelke, PE RLS.
s Vice President
e Project Manager
-GAS/hr -

/]9

_Adzana 35020-4331 . Fax (soz) 943-1939 {soz) 861-2200
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FAX MEMO

Date: 9/23/98 :
To: Martha Dent, GIS/HIS Dept.
FCDMC Fax No. 508-4601
Project: Signal Butte F.R.S. Spillway Delineation Study
' FCD. No. 98-17
A-N West No, 7158-05
From: Mr, Greg Schuelke, PE, RLS.
Phone: 861-2200
Fax: 943-1989

Re: Horizontal and Vertical Control Data In Area of Study and
Request For 1,000 Scale Aerial Photo of Site.
Dear Ms, Dent:

A-N West is performing a spillway delineation study in the area shown on the attached Exhibit for
the F.C.D.M.C. o '

-We are requesti'ng a printout of horizontal and vertical control benchmarks in this study area and |

within (1) mile beyond for our survey subconsultant, Aztec Engineering, to coordinate with,

" We also write to request a 1,000 scale photo from your data base of the study area and the area

¥2 mile beyond for use as a study aid.

Thank You,




Ll -86 N GOS5o-851y 15007 N-f

.06/04/98 TMI 11:29 FAX hqouwnukuo.m
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n_ 'n WESTinc.
Consulting Engineers

FCDMC
2801 West Durango Street
Phoenix, AZ 850096399

September 23, 1998

Attn; Mr. Joe Tram, Project Manager

Re: FCD No. 98-17

Signal Butte F.R.S. Spillway Delineation
A-N West No. 7158-05

Dear Mr. Tram;

Attached is a proposed schedule and estimate of projected billing by quarter for the referenced
project as requested. '

Sincerely,

Gregory A. Schuelke P.E., R.L.S.
Vice President

Project Manager

GShr
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AN West No..7158-05 \e\ DEUNEATJON OF SPILLWAY SLOWS FOR SIGNAL BUTTE, F.R.S.

7P
Notice 0 Proceed: 9/14/58 ‘?7 3 FCO NO. 88-17 3
et ehiarooms \\a\*o\/ao"a‘@/\ SR \V//w &/\‘ WLLL
. h| \‘1 ! A

Number of Weaks 11213145186 8lsg 1112 14 | 15116117 20 | 24 22T23 !24 25 lzs 29 351381 37] 22) 33
Notice to Proceed $/1493 .

1. PROJECT COORDINATION ) G ) (p) ®) N !
2 DATA COLLECTION i -

a. Fwdd Survey

b, Asral Photo/2 C.l. Mapoing ] ]

¢. Fieid Reconnaissance Repon < R » 1
3. HYDRAULIC ANALYSIS |

a. Cress-Section Generaton [ < R > | | |

b _FEC-RAS Analysis [ § < R < R _>| |
4. HiS TRANSLATION I TR >
5. DELIVERABLES [ @ ! 3] | § im0 | i@ Imi T T 1 s

Lef,ef.
(1) = Dralt Reconn. Report
© ;(2) = Draft Mapping with Propesed Cross-Section Locatons
<. {3} = Cross-Section Plots
U (4) = Drat HEC-RAS Analysis and Delineation
7(5) = Draft HIS Submiital of Mapeing (Non-Defination) ftems i
7 {6 = Draft T.D.N. and HEC-RAS Defineation ‘ . -
@) = HIES Submittat of A Data
-{8} = Final Documents Submitted.
5 (K = Kickoff Meeting
- i1 {P} = Progress Meeting
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PROJECT NAME: Signal Butte F.R. S Spillway Delineation

PROJECT NO.: FCD 98-17
A-N WEST NO.: 7158-05
NOTICE TO PROCEED: 9/14/98

EST[MATE OF PROJECTED BILLING

COMPLETION DATE: 6/11/99 (270 Days)

Task July -Sept| Oct-Dec | Jan-Mar | Apr-Jun { Subtotal
1. PROJECT COORDINATION 937.86 937.86 937.86 937.86] $3,751.44
2. DATA COLLECTION
a. Field Survey 9,198.00 $9,198.00
b. Aerial Photo/2' C.I. Mapping 8,973.00 $8,973.00
c. Field Reconn. Report 4,847.38 $4,847.328
3. HYDRAULIC ANALYSIS
a. Cross-Section Generalion 4,966.10 2,483.05 $7.449.15
b. HEC-RAS Analysis 12,415.24 4,966.10] $17,381.34
4. HIS TRANSLATION
a. A-N West 1,478.46 1,478.46} - $2,956.92
b. Cooper Aerial 1,787.40 1,787.40] $3,574.80
5. DELIVERABLES/EXPENSES 500.00 500.00 ~ 500.00 3,463.85)  $4,963.85
8. RETENTION 3,505.32 3,505.32] $7.010.64
Subtotal} $1.437.86] $29,422.34| $23,107.33| $16,138.89] $70,106.52
TOTAL $70,106.52




TRANSMI'ITAL FORM

[ ] Record of a Telephone Conversation [] Letter of Transmitta!

ﬁﬂléuwé

| ' to
. Coo er Aerlal of Phoemx lnc.
' -p11402N Cave Creek Road - address: _IX 40 \&S{AATJL /u) /@c/ ‘dé’#czo

"Phoenix, Arizona 85020 , co SE g
o) Sroa) cny.g&e@m@_wm

Fax (602) 678-5228 attention:

date /0/,/?/‘_?}7 jobno. [0 40 ~09I898 e s%;%«,(] Bttt EA£-S

we are sendmg you: | ]attached vna - U p S - _ the following:
[ ]contact pnnts [ ]enlargments [ ]digital data [ ]mapp:ng [ ]sampfes
[ 1copy of letier [ ]change order [ ] specifi canons [ ]check plots

[ ]_ether

Note_: if parce! is damaged in _tfénsit, please notify us at once.

;  items dlscussedlcomments oractlon '
. required:

Jet of Contact Prots

lf there is any dtscrepancy between the abovi
-~ ... . conversation, please notify C




R

‘Consulting Engineers

” y WES TIN c. | -  October 30, 1998

FCDMC
2801 West Durango Street
Phoenix, AZ 85028

Attn: Mr. Joe Tram

Re: Signal Butte F.R.S. Spillway Delineation
FCD No, 98-17
A-N West No. 7158-05

Dear Mr. Tram:

itis A-N West's understanding that the study discharges for the referenced, study are the 1/3, 2/3

- and fult discharge flows from the emergency spillway for the Signal Butte F.R.S., which were to

be provided to A-N West. A-N West was provided a loner copy of the, “Hydrologic Investigation,

Emergency Action Plan, Signal Butte F.R.S., Buckhorn-Mesa, Watershed”, FCD Library
(A304.701), Dated August 28, 1984, as a source of the full spillway flows.

We have enclosed a summary table from the above document, entitled, Signal Butte FRS, ESH,
FBH and Breach Analysis For Emergency Action Plan. We interpret the Freeboard Hydrology

Discharge (FBH) flow of 11,309 cfs as the Full Discharge for this study. The 1/3 and 2/3 flows,
then being 3766 and 7532 cfs, respectively.

We write to request your concurrence on these study flows.

Sincerely,

A-N WEST, IhC.
y/

Gregory A. Schuelke, P.E.,
Vice President
Project Manager

LS.

GAS/r

2 85020-4

331+ Fax (602) 943-1969 + (602) 861-2200.
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L5N, TBH AND BREACU AMALYSIS Fon DHERCENCY ACTION PLAM
. Jank{ull .
X-Sect Llevation |Lasc, Spy yd Treaboard ityd Dam Breach Dam Braach Dam 3reach Das 3rsach
No. MsL (Qmax = 2030 ¥V « 1850 quax = 11309 ¥ - 6314 | Qmax = 35000 ¥ - 2812 | (rmax = 335000 Vv » 7930 Orax = 35000 ¥ = 2822  {omax = 33000 ¥ = 1930
(Dlac) (Elav) {Wid¢h) {Dlsc){Elev) (Width) (Dlec)(Elav) (Width (Dlac) (Llev) (Widen) (Diac) (Elev) (Width) (Dise) (Zlav) . (Wideh)
PR 1701 30 1700,3 620 [1130% 1702.9 1270 33000 - 1133 35000 —_ 2135 {35000  -a 2133 35000 o 2133
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A-N West, Inc.

Consulting Engincers

7600 North 15™ Street, Suite 200
Pheenix, Arizona 85020-4331

Attn: Mr. Greg Schuclke, P.E.
Re: Letter dated October 30, 1998
FCD 98-17
A-N West No. 7158-05
Dear Mr, Schuelke:

We concur with the flow valucs to be used for the undation maps for the subject contract, as
| . defined in your letter of October 30, 1998,

Technical Relcase No. 60 by the U.S. Department of Agriculture Soil Conscrvation Scrvice
indicates that the Frecboard Hydrograph would be gencrated from the Probable Maximum
Precipitation cvent, or portions thereof, depending upon the classification of the structure.
I apologize for not furnishing this information to you sooncr.
Sincerely,

/-—.—-——_—‘_“

o~ P S

Joc Tram, P.E.

linclosure




Pyt SN .-d':-—--.—-"_l:

Tachnical Release No. 60
210 - Vi

Revlsed Oct, 1985

U.S. Department of Agriculiure
Soil Conservation Service
Engineering Division




TABLE 2-5

MINIMUM EMERGENCY SPILLWAY HYbROLOGIC CRITERIA

1 Class

(5861 1390 “09¥1~1A-017)

L u

: ‘3/‘

;:Applies when the upstrean dam is located so that its failure could endanger the lower dam.

Dams involving industrial or municipal water are to use minimum criteria equivalent to that of class (b),

Product Exiscing Precipitation Data for L/
of of or Planned " Emergency
- Dam Storage x Upstream  Spillway Freeboard
Effective Height Dams Hydrograph wrt Hydrograph
less than 30,000 MP -~
‘ n . none PlOO ?100 + (.12 (PMP PlOO)
: 2
(a) = .
: at tt 30,000 ' . MP - . -
greater than , none PlOO + 0.06 {pMP PIOO) PlOO + 0,26 (PMP Ploo)
all any 3/ P + 0,12 (PMP -~ P | h) P + 0.40 (PMP - P )]
100 ' _ 100 100 ) 100
y none ‘
“f(b) all aﬁ; PlOO + 0.12 (PMP - PlOO) P100 + 0.40 (PMP -~ PlOO)
I none .
1 any _
3"£/-Pl°0 = Precipitation for 100-year return period. DPMP = Probable maximum preclpitation.

6-2
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A-Nwesr..

- INC,

o Consulting Engineers . December 3, 1998
FCOMC

2801 West Durango Street
Phoenix, AZ 85028

Altn:  Mr. Joe Tram, PE

Re:  Signal Butte F.R.S. Spillway Delineation Study
FCD No. 98-17
A-N West No. 7158-05

Dear Mr. Tram:

We herewith transmit one draft of the initial report and Appendix B, Field Reconnaissance and
Hydraulic Parameters Estimation for your review and comment.

i Sincerely,

A-N WEST, INC.

S Dhtt

Gregory A. Schuelke P.E., R.L.S.
Vice President

Project Manager
GS/hr

gl

7600 Nodh 15th Streef Su:fe 200 Phoen:x Anzona 85020-4331 .

Fax (602) 943-1 989 {602) 85 1'2200 s




Fioop Conrror DistricT
- of

Maricopa County BOARD OF DIRECTORS

Jan Brewer
Fulton Brock
Andrew Kunasek
Don Stapley
Mary Rase Garrido Wilcox

2801 West Durango Street * Phoenix, Arizona 85009-6399
Telephone (602) 506-1501
Fax (602} 506-4601
TT (602} 506-5897

December 8, 1998

Gregory A, Schuelke P.E,, R.L.S,

A-N West Inc., Consulting Engineers _ :
7600 North 15th Street, Suite 200 R
Phocnix, Arizona 85020-4331 -

Subject: Signal Butte F.R.S. Spillway Delineation Study
FCD No. 98-17 .
A-N West No. 7158-05

Dear Mr. Schuelke:

Qur review comments are contained within the enclosed copy of your draft initial report and’
Appendix B, Field Reconnaissance and Hydraulic Parameter Estimation for the subject study.

If any comments are unclear, please contact me at 506-4708.
Sincerely,

f e

Joe Tram, P.E.




.” WES TINC. o Décemﬁérzz.méa

@ Consulting Engineers

FCDMC
2801 West Durango Street
Phoenix, AZ 85028

Attn:  Mr. Joe Tram, PE

Re:  Signal Butte F.R.S, Spillway Delineation Study
FCD No. 98-17
A-N West No, 7158-05

Dear Mr, Tram;

Our field survey sub consultant has had approximately a 3 week delay in getting final aerial
mapping panel control data to the aerial mapping company. This in turn has resulted in a
delay for the aerial mapping company in preparing mapping for the project. Due to the
holidays, the mapping delay is estimated at 5 weeks. ’

. A-N West's work will also be impacted by these delays. We are submitting the attached
revised schedule. We are estimating a (2) week completion delay from our earlier schedule.
However, we had estimated complating two weeks ahead of the 270 calendar day completion
time, such that this revised schedule still anticipates completion in the 270 day period.

Sincerely,

Gregery A. Schuelke P.E., R.L.S.
Vice President

Project Manager
GS/hr

S o paa |
7600 North 15th Street, Suite 200 « Phoenix, Arizona 850204331 + Fax (602) 943-1989 + (602) 861-2200




< ANWestNg, 713605 DELINEATION OF SPILLWAY SLOWS FOR SIGNAL BUTTE, F.RS.
5 Nowoeto Proceed: §/1483 FCD NO. 8817
“. Complelion Dater 611188 (270 Deys) PROPOSED SCHEUDLE

Revised Schedule: 1272183

301311232)33134135138) 371 38) 38

(8]
~
L34
L]
3

- (Number of Weeks 11237751617 1819 [30i31]12113[141451+8147118][19[20121(22]23({24726(26
Notice to Procesd /1438 |
{4, PROJECT COORDINATION (K} [P} |
- {2 DATA COLLECTION |
’ 2. Fieki Survey XXX
b, Aeral Photor?' Gl Mapping | XXA
¢ Fiskd Reconnassance Report < R >
3. HYDRAULIC ANALYSIS |
8, Cress-Section Gsneration
b. HEC-RAS Analvsis < R > < R >
14, HIS TRANSLATION < R > < R =
{5 DELIVERABLES TOTI 2) 3) i_l@&is [ $@l | (8}

8

)
&
)

(P} ] ) it}

Legend:.
“ (1) = Drat Reconn. Repoit
2y = Dralt Mapping with Propesed Cress-Section Locations
.- {3) = Giess-Section Plols
- {4} = Dreft HEC-RAS Anzlysis and Detnaation
(5} = Draft KIS Submital of Mapping (Non-Delnaion} Hems
- {8) = Dreft T.O.N. and HEC-RAS Deafinexion
- (7) = HiS Submital of All Data
(8) = Final Dogcumen's Submited.

T o (K= Kickoff Meelng
V- C{P) = Progress Meeting
“' ;__()_(XX)=.-_-"|e1d Survey Delay
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."Leﬁe‘l‘of.Transmitta[: : . o
TO‘ Coop o  Herral | DATE: // 7/ o8
/) LI M Coune Cor. 2. joBTITLE:
Phx  B=. gs5022 JosNo: AN ¥ 7/5G ~05

RE:  Sawel Bu /Ao LR S
ATTH: Mr Zé&/zé -Wé/péq F’dp/ No. GF—,7
FROM: /;ccf fcétde_//@_ .

WE ARE SENDING YOU M ATTACHED VA pa//'ygf;, |

. O UNDER SEPARATE COVER

THE FOLLOWING ITEMS:

Q SPECIFICATIONS QO ORIGINALS Q COPY OF LETTER
Q SHOP DRAWINGS Q PRINTS Q REPORT
Q PLANS Q SAMPLES Q OTHER
@ ouvan LD/DWG. NO. TITLE/DESCRIPTION
/ /52%’@:— £ﬂ4l"b 12/7/v5 fmm:rm;'»’%//
,w/’4| 5wrchJ’ ’?“J’P"”d - L: 5% dp Cro0t”
| O Crnméra/ R @3 Poved 7 < oL
G prea X 5)»@»324: 1 Cape L Ledd ovFes
Sor dopo _afeng  C AP -
/ | f/tﬂ; D/ — Corners . x]s , dv’//.x/s,r
ank S‘,’};na/,’l.x/s '
THESE ARETRANSMITTED ~ [PKFORREVIEW ~ ZFORYOUR USE #{” AS REQUESTED
Q OTHER
REMARKS:
JRECD.BY: oo S U pATES

‘O WITHENCLOSURES




TRANSMITTAL FORM

[ ] Record of a Telephone Conversation [ ] Leﬁe_r Of _Tranémittél -

' to: A-N WEST
. Cooper Aerial of Phoenix, Inc. :
11402 N. Cave Creek Road address:
Phoenix, Arizona 85020 city:
{602) 678-5111 '
Fax {602) 678-5228 attention:

date___1/6/99 jobno.__1040-091898  _re. SIGNAL BUTTE F.R.S.

we are sending you: [ ] attached via ROB : the followir_\g: .
[ ] contact prints [ ] enfargments [ ] digital data | ]mabping [ | samples |
[ ]copy of letter [ ] change order [ ] specifications [ ] check plots

[ ]other

Note: If parcel is damaged in transit, please notify us at once.

items discussed / comments or action

. required:

1 _CHECK_ PLOT .

1 cn

' s:gned _ROB MURPHY .

tH lhere is any dlscrepancy between 1ha above statement and the convarsanl s Interpretallon of the o
conversatlon, please notify Cooper Aerial of Phoenix Inc Immedlately




To, e
Greg Schuelke, PE _ Leodreie
A-N West, Inc

7600 N 15™ Street #200 -

AZ 85020 January 6, 1999

Dear Mr. Schuelke,

Re: Minutes of the meeting held in comunctwn with the Signal Butte
Splllwav Study Project -

This communication is a minutes of the meeting held this morning at your office
premises. Present at the meeting were Mr. Greg Schuelke and members of the CAD team
from AN-West and Robert Murphy and Hans Channaraj from Cooper Aerial Surveys
Company (CASCO). Henceforth all references to “we” and “us” shall be interpreted as
Cooper Aerial Surveys Company. -

" The f‘olIowinE, s task list with the assi gned résponsibilit:es has been received by us for
subsequent construction and delivery to the Flood Control District of Maricopa County
(henceforth FCD) :

Ilydrﬁulics and hydrology related coverages and tables as under;
. NDXPRJ from AN-West

|

2. PRJ from AN-West
3. DQ from AN-West:
4, SPWBLN from AN-West
5. SPWXSEC from AN-West
6. SPWZN from AN-West

Planimetric and topographic deliverables are indicated as follows;

I. CARTO from AN-West and CASCO
2. CORNERS . from AZ Tech Engg
3. CTRL from AZ Tech Engg
4. STRCT from CASCO
5. PRJ.REL from AN-West
6. BRIDGE from AN-West and CASCO
7. CNL - from CASCO . . :
8. CULVERT - from AN-West and CASCO
9. FLTY _ from AN-West and CASCO
11402 N. CAVE CREEK ROAD / PHOENIX, ARIZONA 85020 .. 1

(602) 678-5111 / FAX (602) 678 5228 o




10. STRTDTL from CASCO

1. BLV from CASCO

12. RIVER from CASCO .
13. FPCTLFCD from AZ Tech Engg

Furthermore, it has been indicated to the CAD technical personnel this morning that we
shall insist on receiving the incoming AutoCAD data in a manner that will be consistent
with the CAD specs specified in the HIS standards.

The responsibilities indicated on the sheet have been duly noted.

Exceptions

However, we are given to understand that (in the instance of the planimetric and
topographic deliverables as above) item #13 will be elements that will be identified and
made know to us from the survey control points delivered by AZ Tech. We understand
that even though the list indicates AZ Tech, the final identifications of the ERMs shall
come from AN-West, :

It is herein noted that only the above indicated coverages and tables shall be prepared.

We note that the UTLTY((utilities) coverage has not been indicated in the above list. _
Normally it has been our experience to find elements that belong to this coverage. You
may wish to consider this item as being a possible candidate in the above topo list.

HIS specification version _
We are given to understand that all the database information will be generated to conform
to the FCD’s 3.1 revision of their specification for the Hydrologic Information System.

CAD specific _

The following will recapitulate the highlights of the CAD requirements that we discussed
this morning with AN-West : ,

1. Put associated geometric features (e.g. base lines) into it’s own layer. Chances are
they will be revisions and comments and always ensure that these modifications go where
they belong,.

2. DO NOT put unassociated geometric features on the same layer (c.g. basclines and
spillway boundary delineations). If there is associated text (text only!) it is okay to put it
on the same layer as the geometric feature it goes with.

3. However, if there is linework associated with callouts (e.g. callouts for cross sections)
then al] this callout geometric and text information should be put on its own layer
(different than the cross sections). | '




" 4. Inthe instance of the NDXPRJ: this refers to the inner border of the map sheet. This
is the border which is closest to the topo, hydraulics, etc. And this border should be real
coordinate space. Make sure that these border polygons are all closed. .

5. PR} refers to the encompassing boundary of the study area, This is a polygon which
encloses the entire study area as closely as possible. This polygon should close on itself.

6. Teel free to use AS MANY layers as you wish to use. When in doubt put the item on
a different Jayer.

7. Inregard to SPWZN, each individual designation goes on its own layer. (e.g, 173
flow delineation of the zone goes to its layer, 2/3 to a different layer, etc). Make sure that
cach of these polygons is closed.

HEC-RAS specific
1. The following indicates the requxrements expccted f‘or the HEC-RAS output runs:
All HEC-RAS runs will be made using the same revision. Do not mix and match
revisions of the HEC-RAS program. Please check also with FCD whether it would be
appropriate to use your anticipated revision in your project. We recommend that you
check with Mark Brewer, Database Administrator at FCD.

_ AN
2. Furthermore, we are given to understand by the FCD that they outline certain specs
how to run the HEC-RAS program to obtain a consistent output format. Once again we
direct you to check with Mark Brewer, Database Administrator at FCD.

3. It was indicated to us that there would be a possibility of split flow scenarios. This
may involve additional quantum of effort and may impact our schedules. We need to be
informed in advance if such a development should actually occur.

4. Do not edit by hand any of the values in the output HEC-RAS files. This may
invalidate some of the assumptions made in our processing programs.

General -

It would be to our mutual benefit to set up interim meetings to gauge the accuracy and
acceptability of the work, We recommend atleast two check points in this regard: One
that would indicate the broad layout of the effort and the next at about half way through
the effort.

Piease check with us if you have any questions regarding this transmission. Furthermore,
please make a copy of this transmission available to your CAD team.




WES TINC - Jaﬁuary 19, 1999

‘Consultmg Engmeers

Mr. Joe Tram =

- FCDMC-

2801 West Durango Street:

B Phoenix, AZ 85028

. Re:  Signal Butte F.R.S. Spillway Delineation Study

- FCD No. 9817
. A-N West No. 7158-05

. Dear Mr. Tram:

‘Woae received mapping from Cooper Aerial for this project on January 6, 1999. We herewith
“transmit a ona-sheet 300 scale print of this mapping with a draft mark-up of hydraulic baseline
: and cross- secuons for your review and comment.

- The pnmary channel a!ong the hydraulic baseline does not appear {0 have the capacaty to
..~ convey even the lowest of the three (3) design discharges of 3766, 7532 and 11,309 cfs. This is
- . basedon prehmmary depth and capacity estimates noted in pencil near each cross~sect|on

The flve (5) sets of CAP cross-drainage culverts have a capacity of approx:mate!y 1878 cfs,

1" -again below the lowest of the three design discharges. A yellow line was highlighted on the

.~ mapping showing the ponding elevation of 1573, the elevation at which overtopp:ng of the CAP
canal wuii occur,

. Thls_subm:tted cross-section Iayo'ut Is based on a single HEC-RAS model, wherein flow is
- assumed to be spreading evenly across the sections.

If: thls is not found to be reasonable, a second separate model may be involved wherein the
cross-sections to the east of the main wash are part of a separate model. The green ridge line

' © immediately to the east of the hydrauhc baseline would form the break between models and

}CI'OSS -sections.

Sincerely,

A- N WEST INC, '
,éﬁ/ M

, Greg A, Schue!ke P.E.,RLS.
Vice President

, Project Manager
GShr

: | o ST
7600 North 15th Street, Suite 200 « Phoenix, Arizona 85020-4331 + Fax (602) 943-1989 + (602) 861-2200




° H II WESTinc. ort . 1905

Consulting Engineers

Mr, Joe Tram

FCDMC ,

2801 West Durango Street
Phoenix, AZ 85029 '

Re:  Signal Bulte F.R.S. — Spillway Delineation Study
FCD No. 98-17
ANW No. 7158-05

Dear Mr. Tram:

We herewith transmit (2) sets of the draft final reports for the referenced project for your
review and comment, including (25) 11" x 17" delineation maps as part of the report and
(25) 24" x 36" 200 scale delineation maps.

Per earlier discussion and because the effective floodplain gets wider from the 1/3 to full
. spillway flows, this analysis and delineation maps reflect separate HEC- RAS models
and exhibits for each of the (3) discharges modeled.

Sincerely,

, ' ANWEST i

/.

Greg A Schuelke P.E., R.L.S.
Vice Premdent

Project Manager
GSthr :

-3

7600 North 15th Stroet, Suh‘o ?00 Phoonix Arlzona 85020-4331 + Fax (602) 943-1989 « (602) 861-2200




Fioop ControL DistrICT
of
Maricopa County

BOARD OF DIRECTORS
Jan Brewer
Fulton Brock
Andrew Kunasek
Don Stapley
Mary Rose Garrido Wilcox

) (.
LYo
LFLOOB CONTROL
‘ " ~ e
LAAARICOPA
coui(rr 4 ,

rese M 2801 Woest Durango Streel » Phoenix, Arizona 85009-6399
R TeJephone {(GO2) 506-1501

[Fax (602) 506-4601

1T (602) 506-5897

April 27, 1999

A-N West, Inc,

Consulting Engincers

7000 Nortly 15™ Street, Suite 200
Phoenix, Arizona 85020-4331

Atti: Mr, Greg Schuelke, P.E.

Subject: FCD 98-17 -~ A-N West No, 7158-05
Review of Signal Butte Spillway Arc/Info Deliverables

Dear Mr. Schuelke:

The coverages supplied to the Flood Control District for the subject contract have been reviewed. The
. enclosed [our pages contain the review comments. I there are questions concerning the comments, please
contact Mr, Mark Brewer, G.1.8. Database Administrator at (602} 506-2953.

In addition, we are requesting the DTM for the subject study (o also be delivered.

As previously discussed, we are still reviewing (he dealt delineations ol the subject study and plan to have
the review completed within two weeks.

Sincerely,

/"’ S
[

og¢ Tram, P I3,
Special Projects Branch Manager -

FEnclosure




April 26, 1999

The Flood Control Digtrict of
Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009

HIS, Revigion 3.1, database review of the Signal Butte Spillway Arc/Info
deliverables. :
Reviewed by: Mark Brewer, G.I.S. Databasge Adminiatrator

This memeo is for the review of the GIS coverages supplied to the Flood
Control District of Maricopa County. The PRJ_RID for this project is 1066.
The following coverages were reviewed as follows:
[ 1] need to be addressed.
[x] passed the review.
[f] were corrected by FCD in order to be accepted.
Please enclose a letter upon the next submittal stating what actions were
taken for each comment, number by number, so that we know that the comment has
been looked at and addressed. DO NOT resubmit approved coverages with the next
submittal.
Some of the check 1tems may fail due to any of the following errors:
1. The table is missing,
2. The item name and/oxr definition is incorrect or
3. No records in table.
So if a check item has an error and it appears to be fine, then look for any
of the previous errors causing the problem. To avoid this situation, it is
recommended that the District's automated review program be run before making
a submittal. The program will point out these situations. The program is
provided free of charge.
All of the required files have not yet been submitted for review. The
following is a review of what has been submitted to this point.

Submitted: April 16, 1999

BRIDGE

7.01 Item PRJ_RID in table BRIDGE.AAT has some numbers that aren't your
‘assigned number.

a.[ ] Item PRI RID in table BRIDGE.AXP has scme numbers that aren't your
assigned number.

11.[ ] Check items 11, 17-19 and 21-23 need to be populated if any of the
bridges were used in the HEC/RAS analysis.

12.[ 1 Coverage has dangle errors that can be eliminated.

CARTO

8.0 ] Item PRJ RID in table CARTO.AAT has some numbers that aren't your
assigned number.

9.0 Item PRJ RID in table CARTO.AXP has some numbers that aren't your
asgigned number,

13.[ ] ITtem PRJ _RID in table CARTO.PAT has some numbers that aren't your
assigned number.

14.{ ] Item PRJ_RID in table CARTO.XXP has some numbers that aren't your

FCD 98-17 Page 1 of 4
Signal Butte Spillway
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25.10 1

26.1 1
CNL
7.0
8.0 1
20.10 1
21.1 1
CORNERS
7.0 1
8.1

11,1 ]

19.[ 1

25.[ ]

30,01

CTRL

assigned number.

Blocks/cells in the CADD environment get their entities translated for
coverage CARTQO, not their insertion points. See the H.I.S.
specifications page 1-9, section 4.5.6. Examples of features in this
study are saguaros, fence line "x", transformer towers, manholes,
etc#. This should eliminate almost all of the points from this
coverage.

Any. miscellaneous features from the spillway analysis portion of the
study will need to be placed here.

Item PRJ_RID in table CNL.AAT has some numbexs that aren't your
assigned number.

Item PRJ RID in table CNL.AXP has some numbers that aren't your
assigned number.

The line in this coverage does not appear to be a canal. Please move
it to coverage CARTO.

The lines representing the Central Arizona Project Canal need to be
placed here.

Item PRJ_RID in table CORNERS.PAT has some numbers that aren't your
agsigned number.

Item PRJ_RID in table CORNERS.XXP has some numbers that aren't your
assigned number.

Please verify and/or correct the following error(s) for item

CTLTYP LID:

Record(s) appear to be coded with wrong values.

Please verify and/or correct the following error (s} for item CNRNAME:
Record(s) appear to be coded incorrectly, ie: SCORNE instead of SCOR
NE. This makes a difference during database searches. See the example
in the H.I.S. specifications.

Please verify and/or correct the following error(g) for item DESC:
Some descriptions contain miscellaneous double guotes, .

Most of these points appear to be the same points as depicted on the
hard copy maps. These points are 200' +/- away from there
corresponding point on thée map. Please verify. If these points are
off, then coverage CTRL may also need to be corrected and resubmitted.

Coverage is tentatively accepted at this time based on the following changes

made by
7.1£1

FCD. Final acceptance is awaiting the outcome of coverage CORNERS,
Item PRJ RID in table CTRL,PAT has some numbers that aren't your
assigned number,

8.1f] Item PRJ_RID in table CTRL.XXP has some numbers that aren't your
assigned number.

20, [f] Please verify and/or correct the following error{s) for item DESC:
Some descriptions contain migcellaneous double quotes, ",
Most digtances are missing either ' or ft. to specify the distance.

CULVERT

FCD 98-17 Page 2 of 4
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7.

8.1

]
]

11.[01

28.[ 1

ELV

Item PRJ_RID in table CULVERT.AAT has some numbers that aren't your
assigned number. .

Item PRJ_RID in table CULVERT.AXP has some numbers that aren't your
assigned number, 7 -

Check items 11,12 and 18-25 need to be populated if any of the
culverts were used in the HEC/RAS analysis.

Some of the linework deoes not appear to be culverts, Please move it to
whatever coverage it pertains to,

Coverage is tentatively accepted at this time based on the following changes
made by FCD. Final acceptance is based on a comparison with the DTM files when
they are delivered.

8. [£] Irem PRJ RID in table ELV.AAT has some numbers that aren't your
assigned number. :

9.{f] Item PRJ_RID in table ELV.AXP has some numbers that aren't your
assigned number. ‘

12.[f] Item PRJ RID in table ELV.PAT has some numbers that aren't your
asgssigned number,

13.[f] Item PRJ_RID in table ELV.XXP has some numbers that aren't your
assigned number.

27.[£] Ttem CNTR_LID in table ELV.AXP has index contours coded incorrectly
based on the elevation.

28.[f] TItem CHTR_LID in table ELV.AXP has intermediate contours coded
incorrectly based on the elevatiormn.

31.[f] Some pseudo nodes can be removed. This error occurs after correcting
the error in comment number 34.

34 . [f] Coverage has node intersect errors,

FPCTLFCD

2.0 1 Annotation from the hard copy maps should be placed here.

7.1 1 Item PRJ_RID in table FPCTLFCD.PAT has some numbers that aren't your
agsigned number,

.01 Item PRJ_RID in table FPCTLFCD.XXP has some numbers that aren't your
agsigned number,

18.{ 1 Please verify and/or correct the follow1ng error{s) for item RMNUM
All 3 ERMs are coded the same.
The ERM ids should contain the verbiage "ERM" with the id, ie: ERM135.

24.[ ] The hard copy maps contain 8 ERMs, but only 3 were delivered.

25.[ 1 The points delivered are approxlmately 254943' away from the study
area.

RIVER

7.0 1 ITtem PRJ_RID in table RIVER.AAT has some numbers that aren't your
agsigned number.

8.1 1] Item PRJ_RID in table RIVER.AXP has some numbers that aren't your
assigned number.

19.[ ] The linework representing the water line in the Central Arizona
Project Canal should be moved to coverage CARTO.

STRCT

FCD 98-17 Page 3 of 4
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7.0 1 Item PRJ_RID in table STRCT.AAT has some numbers that aren't youxr
assigned rumber.

8.1 Item PRJ_RID in table STRCT.AXP has some numbers that aren't your
assigned number.

11.{ } Please verify and/or correct the following error (s} for item
SCTTYP_LID: ‘
Coding appears to be inconsistent, ie: one feature isg coded with
something othexr than 999, but all the similar features around it are
coded as 9299, How is it determined what features get a code other than
93997

2.[ ] Coverage has many dangle errors that can be eliminated.
There are portions of duplicate lines over exizting lines.

STRTDTL

Coverage is accepted at this time based on the following changes made by FCD.

7.1£] Item PRJ_RID in table STRTDTL.AAT has some numbers that aren't your
assigned number. '

8. [f] Item PRJ RID in table STRTDTL.AXP has some numbers that aren't your
assigned number.

UTLTY

2.01 The annotation for the manholes should be moved to coverage CARTO.

13.[ 1 ZItem PRJ_RID in table UTLTY.PAT has some numbers that aren't your
assigned number.

14.[ 1 Item PRJ_RID in table UTLTY.XXP has some numbers that aren't your
assigned number.

18.1 1 Please verify and/or correct the following error(s) for item
UTYTYP_LID in table UTLTY.XXP: )
The points coded as manholes should be moved to coverage CARTO.
Remember to convert the "symbolized" entity and not the insertion
point if this is a block. See note 25 of coverage CARTO.

25.[ 1 Please verify and/or correct the following error{s) for item STRUC_NM
in table UTLTY.XXP:
Record(s) appear to be coded with wrong values. If the structuré names
are not known, leave this item blank and submit a letter with the
submittal stating that the features left blank are not known.

DQ.TBL

Table is accepted at this time based on the following changes made by FCD,

6. [£] Item PRJ_RID should be your assigned number.

10.[£f] Item TOPO_DT should reflect the date of topography éapture. The date
submitted was 3/20/927 and the hard copy maps have 10/15/98,

PRJDAT.TBL

Table is accepted at this time based on the following changes made by FCD.
4. [£] Item PRJ_RID should be your assigned number.

tmm
/fodbase/signalbuttel
\fedmain\users\mrb\word\signalbuttel.doc
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. ['0 g .:
Greg Schuelke PE
"A-N West, Inc -
7600r415“‘3uBet#200 , : I I
AZ 85020 " ;,:,, S L May3,1999 i o

Dear Mr. Schuelke

,Re Comments recelved for the mtenm submnttal to FCD regardmg topo W

o Summary : = - . _

“We have rev:ewed the comments forwarded to us this mommg Of the 42 errors reported :
on the comment sheet, we have already addressed 20 of the errors which relate to an -
inappropriate prOJect id (which took under 10 seconds to address -1 merely updated the -
project id mput mto our programs) :

.(' "" o

P T
L

Of the remammg 22" fors: . :
3 are actually, comments regardmg “future submittals:!
4 errors relate to issues’that need to be addressed by AZ Techy(?'?) ,
"5 items that wxll be fixed' mternally by the edlt department (mostl'y elayenng-lssues)
I have addressed: 3; errors relating to survey data relating to’ data 'fonnattmg'lssues whrch '
leaves me, wrth 7 errors to ﬁx from my end of the contnbutlon ek A

: ‘): 7,,,3

In all Cooper Aerlal has 12 errors left to address Wthh can be done in, short order

 Comments relatmg to survey data , s
The followmg are our comments regardmg submlttai recerved from AZ Tech

For the CORNERS coverage

The CTLTYP LID column has been mcorrectly coded : I
The CNRNAME cojumn has inconsistent coding: Please refer to FCD S remark for
'CORNERS comment #19. 2 :
* The points depicted in this coverage appear to be 200 feet away from;those represented
on the map. We verified this item against the control points that we: -received from AZ
" Tech and we confirm that the GIS submittal for control points is drfferent than that used
in the mapping process. 'We have included the two sets of points along with this .
commumcatlon P!ease verrfy w1th Rob Murphy regardmg this partlcular item. -

N4¢2 N. Cave Creelk Raad 'leer'uix‘ AL BS020 _ . i692 W, Grant Flload. .Tucson .AZ 85745 -

 Phone (602).678-51 Fax(602) 6785228 Phone (520) 8841 7580 Fax (520 ) 6227952
: 1.800.229-2279 : ‘ . - -888-884 7550

A-37




For Ihe FPCTIFCD coverage o ; T Col e
For commients 18,24; and 25: We had madvertently used test values whrIe debuggmg our -
program and did not. update the data to reflect the actual condltlons The comments (afterf L -
de—obfuscatron) should actually be interpreted as:  ** i : S ¥
Comment 24 indicates that AZ Tech still needs to submrt 8 pomts for the ERMs Therr S i
submlttal after venﬁcatron contams only two pomts T
. Finis' ' ‘
. We shall address all the above 1ssues after we have rece:ved the fmal form of the
hydraullcs data from AN-West -

‘Please check w1th us |f you have any questnons regardmg thrs transmmsnon

Thank you for your tlme ‘and submlttal;

Smcerely Yours ‘ e
‘Encl: As-above

B
i
L
A
. N .
. ‘.
'

A- 3%




.. | WESTiNC - Hﬂlf;o[l)c-omﬁm_-mém“?‘.‘jggél

Consulnng Engineers " -~ | RECENED
Mr. Joe Tram i | JUN 21 1898
FCDMC : '
2801 West Durango Street i v T
- Phoenix, AZ 85009-6399 o Burs
‘ R | PRLMET
Re: Signal Butte F.R.S. Spillway Delineation (| [FINANCE e
‘ FCD No.98-17 : 08! L
A-N West No. 7158-05 AEe —
- s S ) |

Dear Mr. Tram:

We write to respectfully req'uest a time extension for the referenced project, which had a
completion date of 6/11/99.

We have aftached a revised schedule and we request a time exténsion of 70 calendar days to
August 20, 1999. : '

. _ | Sincerely,

A- NWESTJ

Gregory A. Schuelke P.E, R.L.S.
Vice President

Project Manager

GS/hr ' :

A-29

7600 North 15th Street, Suite 200 Phoenix, Arlzona 85020-4331 « Fax (602) 943-1989 + (602) 861-2200




A-I West Mo, 715805 DEUNEATION OF SPILLWAY SLOWS FOR SIGNAL BUTTE, F.R.S.
Notice 10 Procead: 914498 FCD NQ. 88-17
Completion Data: 6/11/88 {270 Days) PROPOSED SCHEUDLE

Revisad Completion Date! 8/20/99 (340 Days)
Revised Schedule: 12/21/08
Revised Schedule. 517788

Number of tWeeks 1121314
Notkes to Proceed W14/88
1. PROJECT COORDINATION 9]
2 DATA COLLECTION
3 Fawid Soney PN
b, Aena PhoioZ €. Mapping [ | POCXNG
€. Fedd Reconnassance Repor « R
Y, HYDRAULK ANALYSIS
3 Cross-Section Genetalion
b HEC-RAS Anahais
4, RIS TRANSLATION
5. DELIVERABLES

P} Py (P) : (] tid

> < R

. | | < R >
{1 53] 13 | (4] [(5re I i ! niel o l18)

A
el

Legend: o
{1) = Dralt Reconn, Reponl O
{2) = Dealt Mapping with Proposed Cross-Section Locstions ‘?\
{3) = Cross-Saction Plots \

{4) = Drafy HEC-RAS Analytis ang Delinastion ©
{5) = Drati Hi§ Submittal of Mapping {Non-Detination) Hams

(6) = Deslt T.D.N, ang HEC-RAS Dulneaation

{7) = Resubmi T.D.NJHEC-RAS Deiiraation and RIS Data

(8} = HIS Submitial of Al Data

[$) = Final Documents Submitted.

{X) = Xckolf Mesting

{P} = Progress Mesting

{XXX)=Feid Survey Deley
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A-N West,Inc. | & j%ﬁ;ﬁ% G
7600 North 15" Street, Suite 200 < FHOCHIY, sRarae O
Phocinis, Arizoua 83020 . ,S:’
L-."\ /{U
Attn: Gregory A. Schuelke, P.E, RL.S, Efesese

Vice President

Re: - Contract No. FCD 98-17, Delineation of Spillway Flows for
Signal Butte F.R.S. Spillway Delineation
Letter of Forbearance

The Fiood Control District must advise A-N West, Inc. that the completion date of June 6, 1999,

. for the subject contract, can not be contractually waived. Your letter of June 17, 1999 with its

revised schedule requests a 70-day extension for submittal of the technical work to which we
agree. However, the District will forbear the contract completion date to November 1, 1999, to
allow for final invoice payments, certification of completion, and other contract close out
procedures.

The District reserves and retains all contractual rights and remedies under the subject contract.
A-N West, Inc. shall pursue all aspects of this extended schedule to ensure the successful
completion of the subject contract.

This forbearance letier establishes a new'completion date only and shall not increase the contract
price. By affixing a signature in the space provided below and retuming to the undersigned, A-N
West, Inc. acknowledges receipt and acceptance of this forbearance letter.

Very truly yours, A-N West, Inc,

)

Michael S. Ellegood, P.E. Twe: Vice Fros C/e/ﬂ 7~
Chief Engineer and Genral Manager ' /
Date: 7V Y73 / 9 ? _

A4




H'n WESTinc. 1510

Consulting Engineers

Mr. Joe Tram
Flood Control District

Of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

RE:  Signal Butte F.R.S. — Spillway Delineation Study
FCD No.: 98-17
A-N West No.: 7158-05

Dear Mr. Tram:

We herewith transmit for your review and comments:

a. Four (4) sets of the revised draft final reports with diskettes of HEC-RAS models for the
referenced project, including twenty-five (25) 11" x 17" delineation maps as part of the
‘report and twenty-five (25) 24" x 368" 200-scale delineation maps.

b. Flood Control District mark-ups of the text and 24” x 36" maps

¢. Review comment response by A-N West to Flood Control District comments.

These revised reports and plans have been revised to address review comments received May
19, 1999 as we understood them. The following response -attempts to summarize our
understanding of the review comments and response.

Sincerely,

A- N WEST, INC

o Thotr_

Gregory A. Schuelke, P.E.,R.L.S.
Vice President
Project Manager

GAS/hr \

Enclosures

A4 o .
7600 North 15th Street ¢ Suite 200  Phoenix, Arizona 85020-4331 » [602) 861-2200 » Fax [602) 943-1080




A-N WEST'S RESPONSE
TO
FLOOD CONTROL DISTRICT COMMENTS

Report Comments

Comment: Table of Contents Heading 3.0 differed slightly from Text Section 3.0 Heading.
Response: This was corrected.

Comment: Mapping Limit Line on Figure 1 should be bolder.
Response: This was done.

Comment Table 1 referred to note!” in columns 6 and 7, which seemed like it should have
been referred to note®.
Response: This was correct comment and was corrected.

Comment; Table 1 referred to HEC-5 method. - Recommend HEC #5.
Response: This was done and also in referenced.

Comment: Table 1, column 7, rows 1 and 2 show 155 cfs each, per HEC #5 method versus
462 and 454 by HEC-RAS model, a 3-fold difference.

Response; The 155 cfs was computed in Appendix F, page F-27 and F-28, as per pipe
discharge. The total for the three (3) pipes was 465 cfs. This was corrected in Table 1 and thus
compares well with the HEC-RAS model.

General Comments

Comment; The hydraulic base line should be a lighter weight line and dashed.
Response: This was done.
Comment. Add version of HEC-RAS in description.

Response: The description was revised on all three (3) models to add “HEC- RAS Computer
Model, Version 2.2, September 1998".

Comment; At Section 3.674 and 3.747 it was noted that channel bank stations did not
encompass the hydraulic baseline.
Response: On all three (3) models the |L.t. and Rt. bank station at Section 3.674 was revised to

9769.8 and 10010.9, respectively. At Section 3.747 all three (3) models) the Rt. bank station
was revised to Sta, 10060.91.

Comment (A-N West). Street names to be added to mapping.
Response: The names of streets were added at approximately % mile streets throughout
mapping.

Comment. Due to uncertainty of where the CAP might breach ‘during overtopping, the
downstream limits of the detailed study should be the upstream edge of the CAP.
Response: This was done. Cross-sections downstream were left.

Full Spillway Model/Maps

Comment: At Section 4.914, it was noted that there was no end station or containment within
the section on the left side. It was recommended that at the next downstream Section 4.802,
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where the left end station was shown as 9750, that the ﬂow be plotted at 9550+ to account for
breakout flow in this area along Meridian Road.

Response: The left side of Section 4.914 extends into an entering tributary wash. The area to
the left of the Meridian Road is considered ineffective flow. The delineation was extended into
this tributary to address this backwater potential. Also at Section 4,902, on the left side
delineating was continued along the east S|de of Meridian Road to account for potential shallow
flow at this location.

Comment. At Section 4.776, Rt Side potential breakout to right was noted with
recommendation of extending the delineation to right into the adjacent wash.

Response: The delineation was extended to right of right ends of Sections 4.620 — 4.776 to
show this potential breakout. This added delineation was not considered totally effective flow
because of the shallow overtopping depth (0.5 feet) near Section 4.776. Sections 4.697 and
4.620 were contained within the right end station. The delineation within this wash was limited
" to Elevation 1686, the average elevation of the wash outlet between Sections 4.575 — 4.620.

Comment;. Between Section 3.674 and Section 4.101 on Lt. Side, the irregular delineation was
questions as appropriate.

Response: Upon further review, the delineation seemed reasonable and contained between
Section 3.885 and 4.101, Lt. Side. However, the delineation was widened to the left into a
retention area between Sections 3.603 and 3.817.

Comment; Between Sections 3.674 and 3.885, Rt. Side of the delineation was questions as
possible needing to be widened to the right due to possible break out at Section 3.885.
Response: Upon further review of this area, we believe this flow does not breakout further into
the right overbank. In fact, a reduction in width at Section 3.885 was considered appropriate
with a blocked out area in the right end of Section 3.885.

Comment; At Section 3.532, left side, the delineation was recommended to be widened to the
left. ‘

Response: This was done and the delineation only extended into the street an additional 100
feet. ' '

Comment: Between Sections 3.006 and 3.310, left side, it was recommended that a not be
added indicating possible shallow flooding in streets in this area.
Response: This was done.

Comment: Sheet 8 of 25, Sections 2.554 and 2.643 were not containing flow at right side. It
was recommended that delineation be extended further to right.

Response: This was done and it was observed that the additional delineation area involved
flow depths of (1) ft. or less on average that would not involve serious flooding hazard.

Comment: At upstream side of CAP North of Apache Trail, it seemed that the Apache Trail
Road embankment would cause ponding to potential elevation 1577 or higher than ponding
elevations along upstream side of CAP to South of Apache Trail. |

Response: A note was added to mapping reflecting this.

Comment: It was recommended that to identify potential flow downstream of CAP, that culvert
flow across CAP be identified, as well as potential overflow locations.

Response; An overflow arrow with (OF) letter 1.D. and culvert flow arrow with (CF) letter 1. D
was added on mapping and in mapplng !egend to address this comment.
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Comment: On sheet 7, Section. 2.378 to 2.643, left side, it was suggested left side delineation
be further left.

Response: On further review, it was not considered appropriate to move the delineation further
left as existing ground appears to block this flow. A note on shallow street flooding was added
where appropriate.

2/3 Spillway Model/Maps

Comment: At Section 4.914, left side, an ineffective flow station was recommended.
Respense: This option was applied and the delineation was expanded into the ineffective
tributary at this area.

Comment: Between Sections 4.575 and 4.776 there was some question of whether flow could-
break out to left as far as shown.

Response; The model was adjusted to block out further flow in the left overbank at ridges.
However, it was still considered possible for flow to spread out into this left overbank as
originally shown at Section 4.697. Al Sections 4.575 and 4.620 some reduction in left side
delineation was made.

Comment. At this 1/3 flow level a comment was made regarding appropriateness of reach
lengths in left overbank between Sections 4.518 and 4.902. '
Response: At the 2/3 flow this commend was reviewed and severa! reach lengths were
revised for shorter overbank flow lengths.

Comment; Between Sections 3.603 and 4.101, n‘ght' side, it was questions whether the right
side delineation should be further to the right.

Response: The model was reviewed and the delineation was revised to move it further to the
right.

Comment. On left side, between Sections 3.817 and 3.958, the delineation was questioned as
to whether flow could get this for left.

Response: The model was reviewed and it was believed that the delineation could go further
to the left and enter the retention basin. A note for shallow flow in streets was added in this
area as for the full discharge condition. '

Comment: Sections 3.006 to 3.310, left side, seemed that delineation could be moved further
left.

Response: This was done, plus shallow flooding note was also added.

Comment;, Sections 3.006 to 3.235, right side. Can delineation spread further to right?
Response; The delineation was moved further to right.

Comment: Sections 2.261 to 2.857, right side. Can delineation be moved further to right?
Response: The delineation was moved further to the right.

Comment: A CAP Canal, Section 2.261 right side. Can higher ponding area be shown due to
Apache Trail road embankment?

Response: This was done with same note as full spiliway flow. Also, culvert flow (CF) and
overflow (OF) arrows were added and {abeled at the potential flow crossing points along CAP.

The limit of study was also noted per the full spillway study along upstream edge of CAP with no
delineation downstream of CAP.
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1/3 Flow Model and Mapping

Comment; Between Section 4.575 and Section 4.914, it was noted that some Lt. Bank Reach
lengths should be adjusted, that an ineffective flow option should be used at Section 4.914 and
a blocked flow option should be used at Section 4.852,

Response: This was done.

Comment: Between Section 4.026 and 4.367, Lt. Side, it was recommended that the left side
flood plain be moved further to left, with blocked area option used.

Response: This was done.

Comment: Between Section 3.603 and 4.026, it was recommended that the right side
floodplain be moved further to right.

Response: This was done,

Comment: Between Section 3.006 and 3.310, right side, it was questioned whether flow could
spread further to right.

Response: On further review, it was not considered reasonable that any significant breakout
further to right would occur. Intermediate water surface elevations between sections appeared
contained by the existing ground.

Comment: Between Section 2.793 and 3.747, left side, it was questioned whether the left
delineation might be either further left or noted as having shallow flooding.
Response: The left side delineation was moved further left.

‘Comment. At the CAP, similar comments were made regarding the potential higher ponding

north of Apache Trail and upstream of CAP. Also, comments were made that the detailed study
limits should be the upstream edge of the CAP. ‘
Response: These changes were made.
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APPENDIXB

FIELD RECONNAISSANCE AND HYDRAULIC PARAMETERS ESTIMATION
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B1.0 INTRODUCTION

On October 9, 1998, A-N West made a reconnaissance field trip to the Signal
Butte F.R.S. to photograph and evaluate Manning’s 'n’ values. The study reach
proceeded from the north of Brown Road, just west of Meridian Road
downstream to the C.A.P. Canal. Figure B-1, shows the locations of photos
taken as part of the trip, relative to the study mapping limits. The photos were
taken along the primary flow path from the F.R.S. to the C.A.P. Photos of each
of the five inlets of the C.A.P. overchutes, potentially impacted were also taken.

B2.0 METHODOLOGY

Manning’s ‘n’ values were estimated using two references, Reference 1,
Estimated Manning’s Roughness Coefficients for Stream Channels and
Floodplains in Maricopa County, Arizona,” by the U.8.G.S., Water Resources
Division by B.W. Thompson and H.W. Hjalmarson for the F CDMC and Reference
5, “Open Channel Hydraulics,” By Ven Te Chow, Ph. D., McGraw-Hill Book Co

1959.

Field visit observations of vegetation and channel and overbank ‘" value
characteristics were noted and representative photographs were taken. The
photos included in this report are captioned and referenced with onentat:on of
photo to streets Iooklng upstream or downstream etc. -

Using the ‘n" value references dlscussed above W|th fi eld photos, aerial
photography and site observations, Manning’s ‘n’ values were estimated for the

sife.

Because of the large amount of residential and commercial development, it was
considered appropriate to identify surface areas of varying development density
and ‘N’ values. As shown on Figure B-2, ‘n’ value map, the overbank areas,
where moderate or heavy development was identified have been shown as two
separate shaded areas with an estimated ‘n’ value of 0.10 and 0.15, respectively.
The remaining unshaded overbank area is either light residential or natural
desert with an estimated ‘'n’ value of 0.068. The primary wash channel was
estimated to have a '’ value 0.045. The main channel immediately downstream
of the spillway was estimated to have an ‘n’ value of 0.035.

The Determination of Manning’'s Roughness Coefficient Forms are included in
the back of this Appendix which show the derivation of the above discussed ‘n’
values.

In the moderate to heavy development areas the effects of obstruction
. componentofthe ' value was considered the most significant. This component
- would involve houses commermal buildings, mobile homes, RV's and the

L _assocuated screen walls of wood or concrete masonary block
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It was assumed that some of these screen walls wou!d break down where water
ponded, against them in any significant depth (2+ feet). Floodwaters could then
flow along internal subdivision streets  andfor commercial parking lots and
between buildings. '

B3.0 FIELD PHOTOS

The location of the following site visit field photos are shown on Figure B-1. The
photos attempt to document conditions on the ground along the primary flowpath.
The small hill, Signal Butte allowed for an elevated panoramic view of the study
area. On these panoramic photos P10 and P11, the Signal Butte F.R.S.
Emergency Spillway was identified on the photos with the approxumate primary
flow path.

Most road crossings were dip sections with no culverts. The Brown Road
crossing has 3-30 inch dia. CMP culverts of relatively msngmf‘ icant capacity.

B4.0 DETERMINATION OF 'N' VALUE FORMS

The determination of ‘n’ value forms are included in the back of this Appendxx as
dlscussed earlier.




P1

Lookina downstream
from emeraency
spillway of

bermed channel.

N=.03

P2

Looking downstream
from end of bermed
channel, 450+ from
spillway

| N-.068 (OVERBANK)
-.045 (CHANNEL)




P3
Looking N.E. at N.E. end of
emergency spillway

N=.15 (BAFFLED BLOCKS)
N=.013 (CONCRETE SILL)

P4

Looking S.W. at S.W. end of
emeraency spillway Tenath

(L) = 140', Breadth (B) = 11'
Wall Height = 9'

P5
Looking'N.E. at N.E. end of

emergency spillway.
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P6 - Looking downstream at Brown Road culverts (3-30" CMP's) N=.045 (CHANNEL)
-.068 (OVERBANK)

P7 - Looking upstream from Brown Road culverts.



P8
Looking upstream
(north) near Adobe Rd.

and 110th Place
alignments.
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P9

Looking downstream
(west) near Adobe
Road and 110th
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P12
Looking S.W. (downstream) from

top of Signal Butte

N-=.15 (HVY.DEVELOPMENT) TO
N-=.10 (MODERATE DEVELOPMENT)

IN BACKGROUND,IN FOREGROUND,
N=.068 (OVERBANK) AND
N=.045 (CHANNEL)

P13 (above)
Looking downstream (west) from

Merrill Road

N=.068 (OVERBANK)
N=.045 (CHANNEL)

P14 (left)
Looking upstream (east) from
Merrill Road
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P15

Looking downstream (S.W.)
near Boise and 102nd Street
alignments.

N=.045 (CHANNEL)

P16

Looking upstream (N.E.) near
Boise and 102nd Street
alignments.

N=.045 (CHANNEL)

P17

Looking downstream (south) at
channel between M.H. Parks near
Boise and 102nd Street alignment

N=.15 HVY.DEVELOPMENT)
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- Looking downstream of CAP Sta.

3 P18
H Looking downstream at CAP
'3 Sta. 427+15 inlet - (3) 72" Pipes

P19
429+50 Inlet - (3) 72" Pipes

STEEL PIPES,SMOOTH (N=.012), —

HOWEVER USE PIPE N=.024
(TO MODEL EFFECT OF
DOWNSTREAM CMP'S OF
SAME SIZE AND NO.)

AND Ke=.9 TO FURTHER

MODEL DOWNSTREAM
IMPACT OF CMP'S

—

P20
Lookina upstream from CAP

Sta. 429+50




P21
Looking downstream at CAP
Sta. 456+50 - (2) 60" Pipes
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1
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p22
Looking downstream at CAP
Sta. 471+03 - (3) 72" Pipes

ENTRANCE Ke=0.9 (FOR
THH&H!RAC%(EFFECT]
N=.012 (STEEL PIPES,SMOOTH)

) . P23
' ’ Looking downstream at CAP

Sta. 479+00 - (5) 72" Pipes




DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY
FCDMC METHOD e

Project: Delineaﬂon of Spillway Flows for Signal Butte Flood Retarding Structures (FCD 98-17)

- Location; Reach-1 (R1) - Betwsen Spillway to 450' Downstream
Photo No: Photo 1
. A-N West No. 7158-05, Date: 12/1/98
_ Right Overbank
Channel Conditions Manning’s n Alignment Left Overbank Channel (West)
' (East
Concrete 012-.018
R Firm Sail .025-.032
" Channel Materiai Coarse Sand ) .028-.035 '
_ Gravel ,028-.035 N/A 0.03 N/A
Cobble : .030-.050 '
Boulder ‘ *.040-.070 :
Smoath ] 0 0 0 0
‘Degree of Minor Ny .001-.005 '
S Irregularity Moderate .006-.010
Ul - Severe .011-.020 ‘
i o Negligible .000-.004 0 0 0
R - Effects of Minor n; .005-.015 '
uted Obstruction Appreciate .020-.030 ' '
N - Severe .040-.060 0.05
Smali .002-.010 0 0 0
Vegetation Medium N3 .010-.025 :
Large .025-.050
Very Large .050-.100
- Variations in Gradual - 0 0 0 ' 0
~Channel Cross Qce. Alt, ny4 .001-.005 '
section Freq. Alt, .010-.015
0.035 0
Minor 1 1 1 1
Degree of Appreciable m 1.15
Meandering Severe 1.3
n = (nptntno+ns+ngm

20N




DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY
FCDMC METHOD

Project: Delineation of Spillway Flows for Signal Butte Flood Retarding Structures (FCD 98-17)

Location: Reach-2 (R2) - 450' Below Spillway to CAP
Photo No: Photos 2, 6 — 17
R - A-N West No, 7158-05, Date: 12/1/98
S Light Dev. Heavy Dev..
- Channel Conditions Manning's n Alignment Channel Density or Maderate Dev. Density
: Natural Density -
Overbank
Concrete 112-.018
o Firm Soll .025-.032
~} ~Channel Material Coarse Sand Ny .026-.035
RASEIRE U Gravel .028-.035 0.028 - 0.028 0.028 - 0.028
Cobble .030-.050 '
Boulder .040-.070
SEEECTIT Smooth . o
-, Degree of Minor M .001-.005 -0.005
. “rregularity Moderate ' .006-.010 0.01
Lo Severe .011-,020 0.02 0.02
S Negligible .000-.004
- 'Effects of Minor f2 .005-.015
.- Obstruction Appreciate .020-.030 0.02 :
' - Severe .040-.060 0.05 0,09
: Small .002..010 002 .002
‘Vegetation Medium ns .010-.025 0.012 0.01
o Large .025-.050
Very Large .050-.100
| - -Variations in Gradual 0 0 0 0
- Channel Cross Occ. Alt. ns .001-.005 '
section Freq. Alt. .010-.015 0.01
: ' 0.045 - 0.068 0.10 0.150
' Minor 1 1 1 1 1
- Degree of Appreciable m 1.15
Meandering Severe 1.3
' n = (Nytny+n+na+ndm .
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" ERM NOT SHOWH ON THIS SHEET; $EE SHEET t

INDEX MAP g

o
2
0
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Z ’ 200 o 200 400
e = = E y
SCALE: 1" = 200 -
CONTOUR INTERVAL = 2'
n n 7600 N. 15th Street, Suite 200
" WESTinc. Phoenix, Arizona 85020
Consulling Engineers (602)861-2200
BF TATE p
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%ﬁ\: OF MARICOPA COUNTY

\% 1/3 SPILLWAY FLOW
-1 LEGEND
INUNBATION LIMITS
HYDRAULIC BASE LINE w3
WITH RIVER MILE :
CROSS SECTION —-—-R“‘ER MLE 0192.504 |
ELEVATION REFERENCE MARK TRM3 X
ZONE DESIGNATIONS ZONE &

FLLOOD CONTROL DISTRICT

“| DELINEATION OF SPILLWAY FLOWS
FROM. SIGNAL BUTTE F.R.S.
F.C.D. CONTRACT NO. 88-17

CORFORATE LIMITS
COUNTY OR STATE
JURISDICTIONAL BOUNDARY

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON MATIONAL
GEQUETIC VERTICAL DATUM OF 1929

1.0, NUMBER  ELEVATION (FT) DESCRIPTION,/LOCATION

104% 1595.34 FOUND MCDOT BRASS CAP IN
HANDHOLE 0.34' BELOW RIM AT
THE INTERSECTION OF CRISMON
RD. & UNIVERSITY DR.

NOTES

1. CROSS-SECTICN STA. 10,000.00 IS HYDRAULIC BASELINE
*  ERM NOT SHOWN QN THIS SHEET: SEE SHEET 1

200 o 200 400

CONTOUR INTERVAL = 27

2 .
’ = F= ————
@ SCALE: 1" = 2007

Consuliing Enginears (602)881 -2200
w7 T :
DESIGN GAS FLOOD CONTROL DISTRICT
Q DESIGN CHK,| LT CF MARICOPA COUNTY
RECOUMENDED B1;
PLANS CMB - nate
APPROYED Y
PLANS CHK. GAS OATE

7600 N. 15th Sireet, Suiie 200

n'n WESTinc.  Phoenix, Arizona 85020

GHIEF ENGINEER AMD GEMERAL MANAGER
SHEET

SUBMITTED BY:

THIS MAP WAS PREPARID BY PHOTOGRAMMETRIC METHODS TO NATIONAL MAP ACCURACY STANDARDS
1% = 200" HORIZONTAL SCALE aMD 2' GONTOUR INTERVALS AND BASED ON GROUKD CONTROL SURVEY
DATA PROVIDED BY AZTEC ENGINEERING,

A DATE: 4 oF 25




1/3_SPULWAY DISCHARGES = 3,732 cfs ) r-'t?*s,‘-«a";\‘ N NS \‘ = A FLOOD CONTROL DISTRICT

River Sto WS Zov Vol Ohnf  Mox Ow Dpth T Tme  / / _ Ny iy b A “ : U OF MARICOPA COUNTY
From Spitiway /fl‘f'/# 4% - \ “\ é@\ ‘)

ses  rma 5a % oo e : DELINEATION OF SPILLWAY FLOWS

3532 1634.93 .95 J.40 0.41

FROM SIGNAL BUTTE F.R.S.

3462 1632.04 8.85 4.7¢ 0.43
2.386 1528.66 6.40 £.24 045

F.C.D. CONTRACT NO. 98-17

2.310 1624.81 6.62 4.04 0.47

e
7 ) L e

3235 1621.19 4.55 236 0:48 N ' 3 5 (RN -_ ;
3.181 1617.54 5.00 204 .51 \ ) 4 5 ‘ U 3 SPILLWAY FLOW
3082 1813.49 2.43 519 0.54 CH A
J.008 1605.88 1.722 308 0.68 \ ‘ E ‘ f = LE G E N D
2933 . 1607.33 408 223 0.63 3 ] /
2857 1604.13 2.32 343 0.66 TRl =5 o
‘@“‘ 1 RS b b INUNDATION LIMITS
\ “ /| ¢ 40 19
WA K HYDRAULIC BASE LINE
" i‘:. % _ \‘ d WITK RIVER MILE — =
L A'\_ & r‘_—.‘i
AR AR T vﬁw = CROSS SECTION VR WUE DT 99,304 | |
NS T — mmwefg]
""v Fi-7 P o : ELEVATION REFERENCE MARK ERM3 X
Y N ] . ZONE DESIGNATIONS ZONE A
\ YO0 " ) ’ y m CORPORATE LIMITS
N . 2l " N4 COUNTY OR STATE
N, W @{L 7 = JURISDICTIONAL BOUNDARY
3 1% ;
15?;." “'
% 2

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED OM NATIONAL
GECDETIC VERTICAL DATUM OF 1929

1.0, NUMBER ELEVATION (FT} DESCRIPTION /LOCATION

105 1620,83 FOUND MCDOT BRASS CAP M
HAMDHOLE 0.62° BELOW RIM AT
THE INTERSECTION OF UNIVERSITY
DR, & SIGNAL BUTTE RD.

103* 1651,54 FOUND MCDOT BRASS CAP N
HANDHOLE AT THE INTERSECTION
OF MERDIAN RD. & UNIVERSITY
DR,

NOTES

1. CROSS-SECTION STA. 10,000.00 15 HYDRAULIC BASELINE
2. POTENTAL SHALLOW {t FT, AVEL.} FLOODING IN STREETS, \
*  ERM NOT SHOWN ON THIS SHEET: SEE SHEET 1

200 o 200 400

%'é Vel 20 &

SCALE: 1" = 200°
CONTOUR INTERVAL = 27

7600 N. t5th Street, Suite 200

H'n WESTinc,  Phoenix, Arzona 85020

Consulfing Enginesrs {602)851-2200
g T

DESIGN GAS FLOOD CONTROL DISTRICT

FPa—, R OF MARICOPA COUNTY

PLANS M8 po

IERROD §Y.

PLANS CHK. | GAS o

I E—— _gg;msmczn AND GENERAL MANAGER
bure: 5 o 25
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COOPER AERIAL OF PROENIX, INC.
SURVEYING AND PHOTOGRAMMETRY
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

DELINEATION OF SPILLWAY FLOWS
. FROM SIGNAL BUTTE F.R.S.
F.C.D. CONTRACT NO. 9817

1/3 SPILLWAY FLOW
LEGEND

INUNDATION  LIMITS

p HYDRAULIC BASE LINE
1 WITH RIVER MILE

CROSS SECTION EVER WIE 122,304 | |

4.0 5.9

ELEVATION REFERENCE MARK ERM3 X
" = ZONE DESIGNATIONS ZONE A
] CORFCRATE LIMITS
BN COUNTY OR STATE
=) )
Rivar Sta W.5. Elav Var Chnt Max ChI Dpth Fn::. S;:-;I.lawy JURISDICTIONAL BOUNDARY .
() (r/s) @ (#rs) )( CULVERT FLOW ACROSS CAP ° Cfi—
2720 1597.00 7.68 w18 - 0.70 5| OVERFLOW LOCATIONS ACROSS CAP Of.—=
2643 1593.45 527 381 071
2.554 1580.74 6.73 415 024
o i s 4o 728 076 ELEVATION REFERENCE MARKS
2378 1581.18 6.52 &.37 a.78 NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
2302 157657 853 6.14 0.80 GEODETIC VERTICAL DATUM OF 1828
i e oo 1208 ot 1D. NUMBER ELEVATION (FT) _ DESCRIPTION/LOGATION

104 1595.34 FOUMD MCDOT BRASS CAP IN
HANDHOLE 0,34’ BELOW RiM AT
THE INTERSECTION OF CRISMON
RD. & UNIVERSITY DR.

X

NOTES

1. CROSS~SECTION STA. 10,000.00 {5 HYDRAULIC BASELINE
3. POTLNTIAL PONDING TO EL. 1577 UPSTREAM AND NORTH
TRAIL BUE TO APACHE TRAIL ROAD EMBANKMENT .

it

e A ATk

7 apae__ CA

e—

=

INDEX MAP

' [ —— —
COSCALE: 1" = 2000
CONTOUR INTERVAL = 27

n n 7600 N. 15th Street, Suite 200
"848 WESTinc.  Pheenix, Arizona 85020
Consulfing Engineers {B02)381-2200
[3] DATE N
DESIGN GAS FLOOD CONTROL DISTRICT
DESISN CHE.|  ilT OF MARICOPA COQUNTY
RECOMMEXDED §Y:
PLANS CiB DATE
APPROVED 3Y:
PLANS CHK, | 6AS oA
SUBMITTED BY: ::;:TENG[NEER AND GENERAL WAWAGER
BatE; ] of 25
CGOPER ALRIAL OF PHOENIK, INC.

SURVEYING AND PHOTOGRAMMETRY
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

DELINEATION OF SPILLWAY FLOWS
FROM SIGNAL BUTTE F.R.S.
F.C.D. CONTRACT NO, 88-17

1/3 SPLLWAY FLOW
LEGEND

INUNDATION ‘LIMITS

HYDRAULIC BASE LINE e 88
WITH RIVER MILE

CROSS SECTION HVER WIE ID.
ELEVATION REFERENGE MARK ERM3 X

ZONE DESIGNATIONS ZONE A
CORPORATE LIMITS

COUNTY OR STATE

JURISDICTIONAL BOUMDARY

CULVERT FLOW ACROSS CAP [
OVERFLOW LOGATIONS ACROSS CAP OF—=—

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED OM NATIOMAL
GEODETIC VERTICAL DATUM OF 1823
L.D. NUMBER ELEVATION {FT) DESCRIPTION/LOCATION

10z 1581.30 FOUND MCDOT BRASS CAP N
HANGHOLE 0.25' BELOW RIM AT
THE INTERSECTION OF SIGNAL
BUTTE RD. & BROADWAY

NOTES

1. CROSS-SECTION $TA, 10,000.00 1S HYDRAULIC BASELINE
2. FOTENTIAL SHALLOW (1 FT. AVE.) FLOODING IN STREETS,

4. APPROX, PONDING £AST T0 SIGNAL BUTTE ROAD
FOR ALL (3) FLOW EVENTS TO PONDING
EL NOTED. PONDING CONTINUES EAST s
FOR /3 AND FULL FLOW EVENTS FOR  Jf Sid
3400+ FEET AT EL.1570.0 AND :
1573.6, RESPECTIVELY.

l_]
25N

INDEX MAP

200 [oif 200 400
I —— po ]
SCALE: 1" = 200°
CONTOUR INTERVAL = 2’
: ' _n 7660 N 15th Straef, Suife 200
o WS Bev Vel Chal Mok Chi Dpth  Trd Tme WESTinc, - Phoenix, Arizuna 55020
From Spilway § Consuiting Engineers (602)861-2200
(1 (f/s) ) (hrs) T s
::gg; ] 1.2? iﬁ ggg DESIGN GAS FLOOD CONTROL DISTRICT
1597.24 7.97 418 .70 DESIGH CHK! LT OF MARICOPA COUNTY
1593.78 5.57 3871 ¥4} RECOLMENDED G5
159600 7.21 4,19 0.74 PLANS [ -
0\ 3 1585.81 506 7.28 0.76 T
= N, 95 B 1581.28 6.52 6.37 a.78 PLANS CHK. GAS DATE
3 s oo ) i 1576.57 6.83 ; 6.14 a.80 CHIEF EMGINEER AND GENERAL MANAGES
o S 1572.58 16.96 - 547 o080 SUBMITTED 8Y: o
: \-n 1676.36 0.64 1298 0.81 ot 7 o 25
THI-S MAP WAS PREPARED BY PHOTGGRAMMETRIC METHODS 0 NATIONAL, MAP ACURACY ANDARDS

SURVLYING AND PHOTOGRAMMETRY

1" = 200° HORIZONTAL SCALE AND 2’ CONTOUR INTERVALS AND BASED ON GROUND CONTROL SURVEY
DATA PROVIDED BY AZYFC ENGINEERING.
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SURVEYING AND PHOTOGRAMMETRY

13 SPILLWAY FLOW
LEGEND
INUNDATION LIS
40 3.9
HYDRAULIC BASE LINE
WITH RIVER MILE -
CROSS SECTION ———-—-—-’“"“ ML 0] 22,504 |
ELEVATION REFERENCE MARK ERM3 X
FONE DESIGNATIONS ZONE A
CORPORATE LIMITS
COUNTY OR STATE
2l JURISDICTIONAL BOUNDARY
CULVERT FLOW AGRQSS Cap CF—
OVERFLOW LOCATIONS ACROSS CAP O, F

FLOOD CONTROL DISTRICT |
OF MARICOPA COUNTY

DELINEATION OF SPILLWAY FLOWS
FROM SIGNAL BUTTE F.R.S.
F.C.D. CONTRACT NO, 98-17

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEQDETIC VERTICAL DATUM OF 1529

l.0. NUMBER ELEVATION {FT) DESCRIFTION /LOCATION

101 1550,70 FOUND MCDOT BRASS CAP IN
HANDHOLE 0.55° BELOW RIM AT
THE INTERSECTION OF CRISMON
RD. & BROADWAY RD.

100% 1527.21 FOUND ADGT BRASS CAP IN
HANDHOLE 0.62° BELOW RIM AT
THE INTERSECTION OF ELLSWORTH
RD. & APACHE TRAIL

NOTES

1. CROSS-SECTION STA. 10,000.00 IS HYDRAULIC BASELINE
*  ERM NOT SHOWN ON THIS SHEET; SEE SHEET 1

' 200 Q' 200 400
=" m—]
SCALE: 17 = 200" |

CONTOUR INTERVAL = 27
H n 7600 N. 15th Strest, Sulte 200
" WESTinc. Phoenix, Arizona 85020
Consulfing Enginears (602)8B1-2200
Lid TR
oo | s | | FLOOD CONTROL DISTRICT
DESIGN CHK.l 107 OF MARICOPA COUNTY
RECOMMENDED BY:
PLANS CMB DATE
APPROVED BY:
PLANS CHK. GAS BATE
PP — ::[EE; ENGINEER AND GENERAL, WAMAGER
DATE: 8 o 25

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS TQ NATIONAL MAP ACCURACY STANDARDS
17 = 200° HORIZONTAL SCALE AND 2' CONTOUR INTERVALS AND BASED ON GROUND CONTROL SURVEY
DATA PROVIDED BY AZTEC ENGINEERING,
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il C FLOOD CONTROL DISTRICT
d o OF MARICOPA COUNTY

= L} B .
Tofs0d S : - | DELINEATION OF SPILLWAY FLOWS
‘ : FROM SIGNAL BUTTE F.R.S.
2\ : F.C.D. CONTRACT NO. 98-17

- . 1/3 SPILLWAY FLOW
LEGEND

INUNDATION LIMITS
3.9

) 40 .
HYDRAULIC BASE LINE ;
WITH RIVER MiLE T - ;

CROSS SECTION

ELEVATION REFERENCE MARK ERM3 X
® ZOME DESIGNATIONS Z0MNE A
b CORPORATE LIMITS

\ COUNTY OR STATE

Py JURISDICTIONAL BOUNDARY

CULVERT FLOW ACROSS CAP C.F—=

OVERFLOW LOCATIONS ACROSS CaAP 0.F—=

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ONM NATIOMAL
GEODETKC VERTCAL DATUM GF 1929

1.9, MUMBER  ELEVATION {FT) DESCRIFTION /LOCATIGN

101 1550,70 FOUND MCDOT BRASS CAP IN
HANDROLE 0.55° BELOW RiM AT
THE INTERSECTION OF CRISWMON
RD. & BROADWAY RO.

NOTES

1. CRUSS-SECTION STA. 10,006.00 IS HYDRAULIC BASELN

4. APPROL. PONOING EAST TO SIGNAL BUTTE RCAD
FOR ALL (3} FLOW EYENTS TO PONDING
£l NOTED. PONDING CONTINUES EAST
FOR Z/3 AND FULL FLOW EVENTS FOR
3400+ FEIT AT EL1ST0.0 AND
1573.5, RESPECTIVELY.

* £ NOT SHOWN ON THIS SHEET:
SEE SHEET 1
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HEC-RAS September 1998 Version 2.2
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
{916) 756-1104

PROJECT DATA

Project Title: SIGNAL BUTTE FRS STUDY (1/3)
Project File : SIGBUT4.prj

Run Date and Time: 7/6/99 8:17:08 AM

Project in English units

Project Description:

DELINEATE SPILLWAY FLOWS FROM SIGNAL BUTTE FRS DOWNSTREAM TO CAP CANAT
FCD NO. '

9g8-17

PREPARED BY A-N WEST, INC. JOB. NO. 7158-05

EXISTING CONDITIONS .

1/3 SPILLWAY FLOW= 3732 CFS. PROFILE 1

TOPOGRAPHIC MAPPING PREPARED BY COOPER AERIAL MAPPING OF PHOENIX.
PHOTO

DATE:10/15/98

FIELD SURVEY BY AZTEC ENGINEERING , PHX. AZ.

STARTING D/S WATER I
SURFACE ELEV, BASED ON NORMAL DEPTH (S=0.011 FT/FT.)
"STARTING U/S WSEL BASED
ON CRITICAL DEPTH.

COMPUTATIONAL FLOW REGIME: MIXED FLOW
MANNIN'GS (N} VALUE

RANGE; 0.013 (CONCRETE SPILLWAY), .030 (TRAP., CHANN. D/S SPILLWAY), .045 (MAIN
CHANN. },.068 (LT.DEV. OVERBANK}, 0.10( MOD. DEV. ©.B.,0.15 (HVY. DEV.)

FCR :
THE 1/3 SPILLWAY FLOW DELINEATICN, A NARRCWER BAND OF EFFECTIVE FLOW WAS
USED THAN FOR FULL SPILLWAY FLOWS .

FCD 98-17 Delineation of Spillway Flows ' A-NWest, Inc.
For Signal Butte Flood Retarding Structure Page 1 July, 1999
1/3 Discharge {Q's Modeled Separately) '




PLAN DATA

Plan Title: Imported Plan 01
fPlan File : C:\HEC\RAS\SIGBUT4.p0l

Geometry Title:
Geometry File :

‘"Flow Title :
Flow File :

Plan Summary Information:

Number of: Cross Sections
Culverts
Bridges

Computational Information

Water surface calculation tolerance =
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance

Flow tolerance factor

Computation Options

imported Geom 02
C:\HEC\RAS\SIGBUT4.g02

Imported Flow 01
C:\HEC\RAS\SIGBUT4,f01

= 51 Mulitple Openings = 0
= 1 Inline Weirs = 0
= 0

= (.01

= 0.01

= 20

= 0.3

= 0,001

Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method:

Average Conveyance

Computational Flow Regime: Mixed Flow .

FCD 98-17 Delineation of Spiltway Flows
For Signal Butte Flood Retarding Structure Page 2
173 Discharge (Q's Modeled Separately)

A-N West, Inc.
Juiy, 199¢
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FLOW DATA

Flow Title: Imported Flow 01
Flow File : C:\HEC\RAS\SIGBUT4.£01

Flow Data (cfs})

River Reach RS PF 1

SIGNAL BUTTE SPILLWAY 5.000 3732

 Boundary Conditions

River Reach : Profile Upstream Downstream
SIGNAL BUTTE SPILLWAY PP 1 Critical Normal S = .011

FCB 98-17 Delineation of Spillway Flows AN West, Inc.
For Signal Butte Flood Retarding Struciure * July, 1999
143 Discharge (Q's Modeled Separately) :




GEOMETRY DATA

Geometry Title: Impofted Geom 02
Geometry File : C:\HEC\RAS\SIGBUT4.g02

CROSS SECTION
REACH: SPILLWAY

INPUT

Description: RM.5,000.

Rs: 5.000

RIVER: SIGNAL BUTTE

UPSTREAM END CF STUDY. 33.7 FT. UPSTREAM OF UPSTREAM EDGE OF CONCRETE

SPILLWAY OF SIGNAL BUTTE F.R.S. STARTING WSEL BASED ON CRITICAL DEPTH FOR SUPERCRITICAL PROFILE
OF MIXED FLOW COMPUTATIONS. .

Station Elevation Data
Sta Elev Sta
9843.98 1720.6 9854.85
9886.09 1710.4 9895.58
9939.71 1710.1 9952.08
9986.97 1710.110005,07
10045.28 170610065.44
10073.67 1710.2 10075.2
10107.98 1711.310110.12

Manning's n Values
Sta n Val Sta
9843.98 .03 9843.98

Bank Sta: Left Right
9843,9810142.51

CROS3 SECTION CUTPEUT

E.G. Elev (ft)

Vel Head (£t}

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. {£t)
Min Ch E1 {ft}
Alpha

Frctn Loss (ft)
C & E Loss (ft}

Wa:ning: The velocity head has changed by more than 0.5 ft {0.15 m).

need for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sectiomns.

num= 33
Elev Sta Elev Sta Elev Sta Elev
1718.12 9869.02 1715.08 9878.36 1713.22 9886.06 1710.36
1710.17 %900.94 1710.04 9507.81 1710.17 9923.66 1710.11
1709.99 9962.03 1710.08 9365.76 1709.93 9976.08 1710.13
1709.7810022.06 1705.5910035.71 1709.3810040.68 1709.3
1709.3910070.11 171¢.310072.32 1710.2310073.01 1710.22
1710.5210084.32 1710.7310097.23 1711.2510101.65 1711.24
1711.3710142.51 1721.68
num= 3
n Val Sta n val
.0310142.51 .03
Lengths: Left Channel Right Coeff Contr. Expan.
33.7 33.7 33.7 .1 .3
Profile #PF 1
1716.86 Element Left OB Channel
0.08 Wt. n-Val. 0.030
1716.78 Reach Len. (ft) 33.70 33.70
1712.09 Flow Area (sq ft) ' 1624.36
0.000195 Area (sq ft) 1624.36
3732.00 Flow (cis) 3732.00
.266.04 Top Width (£ft) 266,04
2.30 Avg. Vel. (ft/s) 2.30
7.78  Hydr. Depth (ft) 6.11
267406.3 Conv. {cfs) 267406.3
33.70 Wetted Per. (ft) 268.08
©1709.00 Shear (lb/sq ft} 0.07
1.00 Stream Power (lb/ft s) .17
0.01 Cum Volume (acre-ft} 730.10 75.38
0.13 Cum SA (acres) 576.64 29.53

Right OB

33.70

87.086
80,53

This may indicate the

A-N West, Inc.
July, 1999

FCD 98-17 Delineation of Spillway Flows
For Signal Butte Flood Retarding Structure
173 Discharge {Q's Mcdeled Separately)

Page 4




FLOW DISTRIBUTION OUTPUT  Profile #PF 1

. A.rea

Left Sta Right Sta Flow W.P. % Conv. Hydr D. Velocity
{ft) {ft) (cfs) (sq £t} (ft) (£t} {ft/s)
1B 9843.98 RB 10142.51  3732.00 1624.36 268.08 100.00 6.11 2.30

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).

need for additional cross sections.

This may indicate the

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less

than 0.7 or greater than 1.4.

CROSS SECTION
REACH: SPILLWAY

INPUT

RS: 4.994

This may indicate the need for additional

RIVER: SIGNAL BUTTE

Description: RM. 4.994. TOP OF SPILLWAY UPSTREAM EDGE.

CONC. SPILLWAY.

DECREASE N VALUE

cross sections.

TO 0.013 FOR TOP OF

Station Elevation Data num= 17
Sta Elev Sta Elev Sta "Elev Sta Elev Sta Elev
9917.72 1721.7 9918.28 1721.71 $519.64 1721.57 9921.53 1715,.89 9922.08 1712.15
9522,98 1712.2 9923,3 1712.21 $923.63 1712.2110058.64 1712.7610059.41 1712.75
10060.03 1712.710060.35 1712.7510061.14 1716.1410062.05 1721.1810062.48 1722.14
10062.99 1722.210064.47 1721.58
Manning's n Values num= 3
Sta n val Sta n val Sta n val
9817.72 .013 8917.72 .01310062.48 013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9817.7210062,48 12.9%6 12.96 12.96 W1 .3
CROSS SECTION CUTPUT Profile #PF 1
E.G. Elev (ft} 1716.72 Element Left OB Channel Right OB
Vel Head (ft) 1.42 Wt. n-val. 0.013
W.S. Elev (ft}) 1715.30 Reach Len. (ft) 12.96 12.96 12.96
Crit W.5. (ft) 1715.30 Flow Area {sq ft) 3%0.87
E.G. Slope (ft/ft}) 0.001844 Area (sqg ft} 390.87
Q Total (cfs) 3732.00 Flow (cfs) 3732.00
Top Width (ft) 135.33 Top Width (ft) 138.33
Vel Total (ft/s) 9.55 Avg., Vel. (ft/s) 9.55
Max Chl Dpth (£t} 3.15 Hydr. Depth (ft) 2.81
Conv, Total {ecfs) 86902.7 Conv. ([cfs) 86902.7
Length Wtd., ({ft} 12.96 Wetted Per. (ft) 144.08
Min Ch E1 (ft) 1712.15 Shear (lb/sq ft} 0.31
Alpha 1.00 Stream Power {(1lb/ft s) 2.98
Frctn Loss {ft) 0.08 Cum Volume {acre-ft) 730.10 74.58 87.06
C & E Loss (ft) 0.01 Cum 3A (acres) 576.64 29.37 80.53

Warning: The energy equation could not be balanced within the specified number of iterations.
The program selected the water surface that had the least amount of error between computed and

assumed values.

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance} is less

than 0.7 or greater than

1.4.

This may indicate the need for additional cross sections.
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Warning: During the standard step iterations, when the assumed water surface was sét équél to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

FLOW DISTRIBUTION OUTPUT Profile #PF 1

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D, Velocity
{ft) (£t) {cfs) (sq ft) (ft) (£t) {fe/s)
LB 9917.72 RB 10062.48 3732.00 380.87 144.08 100.00 2.81 9.55

Warning: The energy equation could not be balanced within the specified number of iterations.
The program selected the water surface that had the least amount of error between computed and
assumed values. ]

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyancej is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

RIVER: SIGNAL BUTTE
RS: 4.991

CROSS SECTION
REACH: SPILLWAY

INPUT
Description: RM,4.991. TCP OF CONCRETE SPILLWAY. D/S/ EDGE. MANNING'S N VALUE INCREASED FOR
THIS REACH TO 0.15 TO ACCOUNT FOR BAFFLED BLOCK ENERGY DISSIPATOR BLOCKS.

Station Elevation Data nuns 20
Sta Elev S5ta Elev Sta Elev Sta Elev . Sta Elev
9915.58 1721.9 9%18.01 1721.2 9920.69 1720.98 99%21.31 1718.78 9924.8 1715.45 .
9942.,18 1712.6 9944.25 1711.45 9944.71 1711.45 995%.07 1711.6 $959.23 1711.6
9976.87 1711.5 9977.34 1711.4710000.77 1711.6710001.66 1711.6910034.46 1711.52
10035.44 1711.510039.72 1713.7610058.59 1713.0210062,.68 1722.1310064.47 1722.16
Manning's n Values num= 3
Sta n vVal Sta n Val Sta n Val
9915.58 .013 9915,58 .1510064.47 . 013
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. Expan.
9915.5810064.47 27.8 27.8 27.8 .1 .3
CROSS SECTICON QUTPUT Profile #PF 1
E.G. Elev (ft} 1716,59 Element Left OB Channel Right OB
Vel Head (£t} 1.89 Wt. n-Val. 0.150
W.S. Elev (ft} 1714,70 Reach Len. (ft) 27.80 27.80 27.80
Crit W.5. (ft) 1715.04 Flow Area (sq ft) 338.00
E.G. Slope (ft/ft) 0.354917 Area {sg ft) 338.00
Q Total (cfs) 3732.00 Flow (cfs) 3732.00
Top Width (ft) 129,94 Top Width (ft} 125,94
Vel Total (ft/s) 11.04 Avg. Vel. (ft/s) 11.04
Max Chl Dpth (ft) 3.25 Hydr. Depth (ft) 2.60
Conv. Total ({cfs) 6264 .4 Conv. {cfs) 6264.4
Length Wtd. (ft) 27.80 Wetted Per. ({ft}) 132.07
Min Ch E1 (ft} 1711.45 Shear (lb/sq ft) 56.70
Alpha 1.00 Stream Power (1b/ft s} 626,10
Frctn Loss (ft) | 0.08 Cum Volume (acre-~ft) 730.16 74.47 87.06
C & E Loss ({ft) 0.05 Cum SA {acres) 576.64 29.33 80.53
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~ Warning: The conveyance ratio (upétream coﬁveYahée-divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Program found supercritical flow starting at this cross section.

FLOW DISTRIBUTION OUTPUT Profile #PF 1

Left Sta Right Sta - Flow Area W.P. % Conv. Hydr D. Velocity
{ft) (ft) {cfs) {sg ft) (ft) (ft) {ft/s)

LB 9%915.58 RB 10064.47 3732.00 338.00 132.07 109.00 2.60 11.064

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional c¢ross sections.

Note: Program found supercritical flow starting at this cross section.
CROSS SECTION RIVER: SIGNAL BUTITE

REACH: SPILLWAY RS: 4.9886

INPUT

Description: RM. 4.586. BEGIN CONCRETE BAFFLED CHUTE SPILLWAY. INCREASE N VALUE TC 0.09 TO
PROVIDE AVE. N VALUE BETWEEN FULL BAFFLED BLOCK SEGMENT AND TRAP. CHANN, SEGMENT.

Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9911.12 1711.2 9918.76 1711.48 95820.17 1711.46 9921.79 1711.04 9924.61 1696,66
9928.91 1696.4 9929.02 1696.37 9957 1696.48 9957.18 1696.48 9870.7 l1le96.64
9971.09 1696.6 9985.17 1696.44 9565.42 1696.4510013,.17 1697.0510014.85 1697.04
10037.37 1697.410035.25 1698.3310058.26 1699,2710061.28 1698.6910063.52 1712.95
10066.66 1712.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9911.12 .03 8821.79 .0910063.52 . .03
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
9921.7910063.52 92.6 92.6 92.6 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1703.67  Element Left OB Channel Right OB
Vel Head (£t} 5.17 Wt. n-Val. : 0.050
W.S. Elev [ft) 1698.51 Reach Len. {ft) 92.60 92.60 92.60
Crit W.S. (ft} 1699.80 Flow Area (sq ft) 204.55
E.G. Slope (ft/ft) 0.594989  Area (sgq ft) 204.55
0 Total [cis) 3732.00 Flow lcis) 3732.00
Top Width (£t} 117.49 Top Width (ft} 117.49
Vel Total (£ft/s} 18.25% Avyg. Vel. [(ft/s) 18.25
Max Chl Dpth (£t} 2.14 Hydr. bepth (ft}) 1.74
Conv, Total (cfs} 4838.2 Conv., {cfs} 4538.2
Length Wtd. (ft) 92.60 Wetted Per. {ft) 119.28
Min Ch El {ft} 1696.37 Shear (1lb/sq ft} 63.70
Mlpha 1.00  Stream Power (lb/ft s) 1162.17
Frctn Loss (ft} 12.58 Cum Volume {acre-ft) 730.10 - T74.30 87.06
C & BE Loss (ft) 0.33 Cum SA (acres) 576.64 28.25 80.53

Warning: The velocity head has changed by more than 0.5 ft {0.15 m}. This may indicate the
need for additional cross sections.
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between the current and prev1ous
This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m).

cross section.

FLOW PISTRIBUTION OUTPUT Proflle #PF 1

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) {fe) (cts) {sq ft) (ft) {ft) (ft/s)
1B 9921.79% RB 10063.52 3732.00 204.55 119.28 100.00 1.74 18.25

Warning: The velocity head has changed by more than 0.5 £t (0.15 m).
need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous
cross section. This may indicate the need for additional cross sections.

This may indicate the

CROSS SECTION RIVER: SIGNAL BUTTE

REACH: SPILLWAY RS: 4.968
INPUT _ .
Description: RM. 4.968. . ;
Station Elevation Data num= 18 :
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9888.2 17906.9 8909.13 1699.23 9911.27 1698.48 9922.54 1697.93 9925.09 1696.5
9930.97 1696.1 9946.22 1695.93 $9688.32 1696.32 9996.02 1696.310027.28 1696.26
10045.55 1696.210068.23 1696.4510074.45 1697.9510081.83 1698.8310087.66 1659.786 :
10101.66 1706.410105.26 1708.1710108.82 1708.18 _ .
Manning's n Values num= 3 .
5ta n val Sta n Val Sta n Val
5888.2 .03 9888.2 .0310108.82 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
' 9888.210108.82 208.34 208.34 208.34 .1 .3
CROSS SECTION OQUTPUT Profile #PF 1
E.G. Elev (ft] 1702.10 Element Left OB Channel Right OB
Vel Head {ft) 0.24 Wt. n-Val. 0.030
W.S. Elev (ft} 1701.87 Reach Len. {ft) 208.34 208.34 208.34
Crit W.3. (ft) 1698.94 Flow Area (sq ft) 952.93
E.G. Slope (ft/ft) 0.000738 Area {sq ft) 952,93
Q Total 