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STANLEY CONSULTANTS, INC. 

2929 East Camelback Road, Suite 130 Phoenix. AZ 85016-4425 Tel: 602/912-6500 Fax: 6021912-6599 

June 22, 1994 

Mr. Gary W. Boesch, P.E. 
CITY O F  PHOENIX 
Development Services Department 
Project Engineering Division 
200 West Washington Street 
Phoenix, AZ 85004 

RE: Amendment to Master Drainage Report for Paradise Village Gateway 
(Northeast Comer of Tatum and Shea Boulevards) 
Revised May 1994 
DIS 43476 

Dear Mr. Boesch: 

A revision has been made to the east side storm drain system for the above project. The pipe run 
that extends from the "Apartment Complex" flow discharge point to the outlet in Indian Bend Wash 
has been reduced in size from 48" to 42" diameter. 

This change was made due to the "Revised Drainage Report for Paradise Village Gateway Apartment 
Complex", Rick Engineering (May 1994). According to this report, the apartment complex area will 
discharge a flow rate of about 10 cfs to the east side storm drain system and our previous calculations 
assumed a discharge of 40 cEs. Since the previous total discharge was 84 cfs and now it has been 
reduced to 54 cfs, the change made in the pipe size is adequate. 

Enclosed is the revised HGL calculation which replaces the original one in Appendix F (on-site 
drainage) and a revised Exhibit D that reflect these changes. Please incorporate this letter and its 
attachments in your copies of the original report. If you have any please call me at 912- 
6500. 

Sincerely, 

STANLEY CONSULTANTS, INC. 

G. Scott Buchanan, P.E. 

Enclosure 

cc: Westcor 
Rick Engineering 
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INTRODUCTION 

This project is located at the northeast comer of Tatum and Shea Boulevards in the City of Phoenix. 

The project site is approximately 40 gross acres. The proposed development consists of two separate, 

distinct land uses. The majority of the property, consisting primarily of the frontages on Tatum and 

Shea as well as the central portion will be developed as a retail shopping center. The remaining 

portion consisting of approximately 7.2 acres in the northeast quadrant of the overall project site will 

be developed with residential apartments. 

Westcor Partners, who owns the overall project site, will be developing the retail shopping center and 

providing access and utility improvetnents to the apartment parcel. The apartment portion of the 
/ 

project site will be owned and developed by Evans-Withycombe, Inc. Stanley Consultants is providing 

engineering design and survey for the retail portion and extension of access and utilities and Rick 

Engineering is the engineer for the apartment parcel. Both projects go by the name "Paradise Village 

Gateway". 

The existing site consists of both natural desert and graded vacant land. To the west and south are 

Tatum and Shea Boulevards respectively. Both Tatum and Shea are paved major arterial roadways 

with three lanes in each direction along with a center turn lane. To the north is an existing vacant 

parcel of land as well as the existing Anasazi Terrace apartment complex. Access to Anasazi Terrace 

is via Desert Cove Avenue, a paved two lane public roadway. To the northeast is the Indian Bend 

Wash, a major watercourse with combined channelization and recreation improvements. To the east 

is the existing Quail Haven Condominium development and an existing commercial office and 

restaurant complex. Fiftieth Street, which borders a portion of the Paradise Village Gateway project 
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on the east is a paved two-lane private roadway. The existing gas station near the southeast corner 

of the project site & not a part of this project. 

The potential offsite contributing drainage area to the Paradise Village Gateway project is significant. 
5 udVqdcs+ 

It extends to the southeast approximately three miles and includes a large portion of the Phoenix 
_C_ 

Mountain Preserve. The primary channel from this contributing area has been referred to recently 

as "Squaw Peak Washw, named after Squaw Peak which is at the upper limit of the drainage area. 

The total potential contributing area to the project site amounts to about 2.2 square miles. Drainage 

from Squaw Peak Wash contributes to Indian Bend Wash at numerous locations. 

This report is intended to address.both the offsite contributing drainage and the onsite runoff. It 

provides a detailed analysis of existing drainage in the project area and was prepared in accordance 

I with current City of Phoenix and Maricopa County drainage standards. Because of the potential 

impacts of drainage to both the retail shopping center and apartment aspects of the Paradise Village 

Gateway project and because of the interaction of drainage between these two proposed 

developments, this report is intended to serve as a "master" drainage report. It will address drainage 

considerations common to the two developments. Onsite drainage analysis and design for the 

apartment portion of this project is provided in more detail by Rick Engineering, Inc. by separate 

report and plans. The apartment portion of this project will be constructed prior to the retail 

shopping center. Many of the drainage issues relative to the retail shopping center portion will be 

addressed in preliminary or conceptual fashion in this report since final layout and onsite grading have 

not been finalized at this point. A final report will be prepared and submitted for the retail shopping 

center upon submittal of grading and drainage plans for that portion. 

STANLEY CONSULTANTS. INC. 



PREVIOUS REPORTS AND ANALYSIS 

A number of drainage and floodplain reports have been performed in the project area over the years 

by various engineers for various purposes. The following is a synopsis of previous reports investigated 

relative to the Paradise Village Gateway project: 

1. Master Drainage Studv Indian Bend Wash, prepared for the City of Phoenix (Project No. ST- 

731400.00), by Yost and Gardner Engineers, April 1975. 

This report presents four alternative approaches for handling of 100-year flows in the main 

channel of Indian Bend Wash. The report recommended designing the channel as a wide 

shallow greenbelt with a small grassed low flow channel which would be adaptable for 

multiple use. This report laid the original groundwork for channelization of Indian Bend 

Wash through this area and included estimated peak flows, proposed channel alignment and 

bed profile, typical cross sections and it estimated the 100-year water surface profile. 

Channelization improvements were made subsequent to the report. The present Indian Bend 

Wash channel adjacent to the project site contains the Stonecreek Golf Course. No report 

or analysis of backwater within the adjacent Indian Bend Wash has been found which would 

reflect all of the current hydraulic conditions that exist for the wash. 

2. HEC-2 backwater model for Indian Bend Wash (from Shea Boulevard to 1000 feet north of 

Desert Cove), by Wildan Associates, Phoenix, Arizona, October 1981. 

A HEC-2 backwater model was done by Wildan Associates for Indian Bend Wash from Shea 

Boulevard to 1000 feet north of Desert Cove. This model is dated October 19,1981. It used 
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a 100-year peak flow of 21,000 cfs. This model would not reflect the reconstruction of the 

Stonecreek Golf Course which was done in 1988. It is unknown what vertical datum was used 

for this study. 

3. Hvdraulic Grading Plan and Backwater Analvsis for Indian Bend Wash, by Erie and 

Associates, Phoenix, Arizona, June 1993. 

A hydraulic grading plan and backwater analysis was performed by Erie and Associates 

beginning in January, 1988 and revised on various dates through June 1993 for Indian Bend 

Wash in the vicinity of Shea Boulevard. This design and backwater analysis was done in 

support of a Letter of Map Revision for a recent residential project located south of Shea . 
Boulevard and east of the Wash. The upstream limit of the backwater analysis is 

approximately 200 feet upstream from the Shea Boulevard bridge. The analysis reflects 

current conditions downstream from that location. Vertical datum is City of Phoenix. 

Various flow rates ranging from a 10-year discharge of 3100 cfs to a 500-year discharge of 

31,000 cfs were run. 

4. Flood Insurance Rate M ~ D  for Maricoaa Countv, Arizona and Incoruorated Areas, (Panel 

1680 of 4350), Phoenix, Arizona, September 1989. 

The Flood Insurance Rate Map for Maricopa County, Arizona and Incorporated Areas 

(Panel 1680 of 4350 dated Revised September 29, 1989) indicates an approximate Zone "A" 

for Indian Bend Wash adjacent to the project site. A Zone "A" has no base flood elevations 

determined. According to the Flood Insurance Rate Map, the, project site is not located 
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within the approximate "A" Zone limit. Refer to the flood insurance rate map exhibit on the 

following page. 
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5. Hvdrologic Studies for the Villaee of Paradise Vallev, prepared for Daycor Associates by Val- 

Tec, Inc., January 1976. 

This report was done for the initial planning of "The Villages of Paradise Valley", a 1,200 acre 

planned community extending from 40th Street to 52nd Street from Thunderbird to Cholla 

including Paradise Valley Mall and a portion of the Indian Bend Wash. Contributing flow 

rates were estimated for a 100-year storm based on the old ADOT SCS method for existing 

watershed conditions. The report mentions that Indian Bend Wash channelization 

improvements were being designed by Water Resources Associates. This report identities 
. . 

Parcel LD15 at the northeast corner of Shea and Tatum as one of several parcels not 
# 

requiring onsite stormwater detention because of "suitable drainage outfall". This report 

estimated a 100-year discharge of 1,340 cfs from a contributing area of about 2 square miles 

to the southwest of the subject site with outfall to Tatum between Shea and the Indian Bend 

Wash. 

6. Shea Boulevard Drainage Studv, prepared for the City of Phoenix (Project # ST-75091.00), 

by Yost and Gardner Engineers, May 1976. 

This report was done in conjunction with the design of a major storm drain in Shea 

Boulevard. It includes the area contributing runoff to Shea from 32nd Street to Taturn. This 

report uses a 2-year design frequency for the storm drain and assumes that the proposed 

detention basinldam flood control projects in the contributing area to the south are 

constructed. These proposed flood control projects were the subject of a concurrent study 

by Dashney and Associates for the City of Phoenix. 
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7. Studv for Flood Control Measures at 40th Street and Double Tree Ranch Road, Volume I, 

prepared for the City of Phoenix (Project # ST-75235.00), by Dashney and Associates, Inc., 

December 1976. 

This report is an investigation of past flooding in the area along with a hydrologic and 

hydraulic analysis of the existing watershed and a preliminary engineering and economic 

evaluation of proposed flood control alternatives. The report uses the SCS TR-20 method 

with a 1-hour storm for estimating flow volumes and peak rates and combines hydrology with 

hydraulic analysis along the main flow path of Squaw Peak Wash to estimate flow splits and 

distributions. The report identifies the intersection of Tatum and Clinton as a primary 
# 

concentration point for discharge. Peak flows estimated at this point are as follows: 

420 cfs 

700 cfs 

970 cfs 

1,230 cfs 

1,500 cfs 

1,740 cfs 

The Dashney Report does not include any analysis of local drainage from roughly 100 acres 

at the southwest comer of Tatum and Shea that contributes runoff to the subject site under 

current conditions. 

The report identifies several flood control options including channels and levees in the lower 

watershed and detention storage in the upper watershed. None of the flood control 
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alternatives from the Dashney Report were ever constructed. The report made no 

assumption that the proposed storm drain in Shea Boulevard is constructed and functional. 

Only Volume I of the Dashney Report containing narrative and summary was located. 

Volumes I1 through V containing the technical hydrology and hydraulic support have not 

been located. 

8. Prelirninarv Hvdrolow R e ~ o r t  for Anasazi Terrace, prepared for L.C.I. Properties by DNA, 

Inc., July 1987. 

This report was prepared for the apartment complex adjacent to the north side of the subject 

site. It uses the Dashney hydroldgy along with some hydraulic analysis of a typical Tatum 

Boulevard roadway section to estimate how much flow is carried by Tatum and how much 

might overflow and affect Anasazi Terrace. From this analysis, it was estimated that 800 cfs 

of the 1,740 cfs estimated by Dashney would overflow the east side of Tatum. A block fence 

was built along the south side of the project along with a shallow drainage swale to carry local 

flows. The easternmost comer of the project was designated as a drainage easement to allow 

flows into the Indian Bend Wash. Remaining flows in Tatum Boulevard drain north to the 

Indian Bend Wash near Cholla Street. 

There is no detention of onsite runoff designed with this project because it was deemed to 

have adequate outfall to the Indian Bend Wash. The report states that finished floors in 

Anasazi Terrace have been set 3 feet above the adjacent 100-year water surface in Indian 

Bend Wash. 
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9. Drainage Report for Anasazi Business Park, prepared by Z & H Engineers. 

Report not-found. 

10. Drainape - Report for Quail Haven Condominiums (engineer and date unknown) 

Report not found. 
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EXISTING HYDROLOGY AND HYDRAULICS 

The upper portion bf the Squaw Peak Wash watershed is in a predominantly natural state and will 

probably never be developed to any significant extent since it is protected by mountain preserve. The 

lower portion of the Squaw Peak Wash watershed has been almost entirely developed with a mixture 

of medium to low density residential development; churches, retail, office and associated roadway and 

utility improvements. 

7 

' G L d  , ,  

Squaw Peak Wash in the lower watershed has been extensively channelized and diked. Portions of 
1 

the lower wash are not able to convey the entire 100-year peak discharge and breakouts occur at 

various locations. The wash's main channel continuously gets smaller and smaller as it approaches 
/ 

the project site until near the intersection of Clinton Street and Tatum Boulevard, it all but 

disappears and flow is camed almost entirely within existing roadways. 

The project site itself presently drains to the east and northeast. M t i n g  sIopes range from about 

112 to 314 percent. A portion of the site drains to the existing earth swale which parallels the block 

fence bordering the Anasazi Terrace apartments. This swale carries drainage east to the Indian Bend 

Wash. The remainder of the site drains to the east. Some of this flow discharges across 50th Street 

to the existing office and restaurant development. The rest of the flow sheet drains to Indian Bend 

Wash at the northeast corner of the project site or is diverted to that location by the existing block 

fence along the Quail Haven Condominium development. 

Existing condition hydrology for the project site and the contributing offsite drainage area was 

analyzed using the Clark Unitgraph and Green and Arnpt loss rate options of the Corps of Engineers 

HEC-1 computer model. This methodology comes from the Drainage Design manual for Maricopa 
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County, Volume I, Hydrology. A summary of major input parameters is found in the HEC-1 printout 

in Appendix B. Appendix C contains all of the supporting data and calculations for the HEC-1 input. 

Hydraulic rating curves at the various potential flow split locations in the lower Squaw Peak Wash 

watershed were developed based on survey notes, approximated field cross sections and estimated 

proportions. The most significant flow splits were analyzed using survey information and HEC-2 

hydraulic sections. The less significant or less complex flow splits were analyzed based on 

approximate field sections and normal depth hydraulics or the proportion of flow in each direction 

was estimated based on visual inspection and judgement. 

Detention of onsite runoff has been proGded within a relatively small portion of the developed offsite 

contributing area. Where detention does occur, it has been reflected in the initial abstract parameter 

in the HEC-1 model. Hydrograph reach routing for defined channels is performed using the modified 

PuIs storage method. Kinematic wave routing was used for streetflow reaches. Generally, when more 

than one land use, percent impervious, initial abstract, etc. were present in a given drainage sub-basin, 

HEC-1 input parameters were area-weighted. 

There is only one roadway cross drainage structure in the study area'at 40th Street and Squaw Peak 

Wash. This structure is a 3 barrel, 8 foot wide by 4 foot high concrete box culvert in combination 

with a roadway dip. It does not have any significant affect on hydrology. The existing storm drain 

in Shea Boulevard which begins west of the study area and discharges to the Indian Bend Wash was 

only designed for a 2-year return frequency and was assumed to have no significant affect on offsite 

hydrology. The existing storm drain in Tatum Boulevard which drains to Indian Bend Wash was also 

considered insignificant in terms of offsite hydrology. 
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The 2-hour storm distribution from the County's Hydrology Manual was used in the offsite hydrology 

model as opposed to the 6-hour distribution. The 2-hour distribution contains a greater peak rainfall 

intensity than the 6-hour distribution and is more reflective of the depth-duration-frequency results 

from statistical analysis of local rainfall data. A 6-hour model was run for comparison to the 2-hour 

model and was found to produce similar runoff volumes but significantly lower peak flows. The 6- 

hour model has not been included in this report. 

The analysis of the Squaw Peak Watershed in this report, although not as extensive, is the most 

definitive since the Dashney Report of 1976. The estimated peak discharge from the mountain 

preserve portion of the contributag area in this report is slightly less than what Dashney had . 
estimated. The mountain preserve area produces the bulk of the runoff. This report estimates a 100- 

year discharge of about 2800 cfs and the Dashney report estimated about 3300 cfs. In a hydrologic 

sense, these discharges are very similar. 

Development which has occurred in the contributing area between the mountain preserve and the 

project site subsequent to the Dashney Report has apparently affected the hydrology and hydraulics 

in the lower watershed. Peak discharges which used to be dispersed and attenuated as they 

approached the Indian Bend Wash appear to be more channelized, sustained and directed. 

Development has apparently reduced the natural storage capacity of the contributing watershed and 

the general absence of onsite runoff detention has probably increased peak runoff and volume. 

The result appears to be that a greater proportion of flow reaches the Tatum and Shea site than it 

did in 1976. We estimate the 100-year discharge in Tatum Boulevard and Clinton Street to be about 

1900 ch. This is a little more than the 1740 cfi estimated by Dashney. Discharges of this magnitude 
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have the potential to exceed the capacity of Tatum Boulevard in the vicinity of Clinton Street and 

sheet flow across thk site. We estimate the potential overflow from Tatum Boulevard to be just over 

400 cfs. This flow would sheet across the existing project site and would discharge to the Indian Bend 

Wash at the project's northeast corner. The remaining approximately 1500 cfs flows north in Tatum 

Boulevard. 

The HEC-1 runoff model for Squaw Peak Wash also indicates potential breakout of flow from local 

offsite contributing areas near the intersection of Tatum and Shea. This local runoff may overflow 

Tatum Boulevard from Shea to Clinton and Shea Boulevard from Tatum to 50th Street onto the 

project site at a shallow depth of, say; less than 3 inches. Approximately 5 cfs may break out of Shea . 
Boulevard to 50th Street. None of the local offsite breakout flow peaks concurrently with either the 

Squaw Peak Wash flow or the onsite flow from the project. 

The 1500 cfs that flows north in Tatum Boulevard joins with additional minor contributing drainage 

at Desert Cove Avenue and continues north to the Indian Bend Wash. It appears that Tatum 

Boulevard will convey most but not all of this 1500 cfs. 
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PROPOSED ONSITE DRAINAGE IMPROVEMENTS 

The design of onsife drainage improvements is predicated on the following concepts: 

1. Since the existing site is subject to overflow from Squaw Peak Wash~Tatum Boulevard, and 

since the project site has been the historical path for at least a portion of the Squaw Peak 

Wash discharge, the onsite improvements will be designed to receive the existing overflow 

from Tatum Boulevard estimated at just over 400 cfs. This overflow will be carried through 

the project site and discharged to the Indian Bend Wash. 

2. With the exception of design concept 1 above, all proposed grades within and adjacent to this 
. . 

project will be designed to preclude the entry of ovefflow from Tatum and Shea Boulevard. 
/ 

3. All onsite drainage will discharge at the northeast corner of the project site to the Indian 

Bend Wash. Onsite developed condition peak discharge to the Indian Bend Wash for both 

the retail shopping center and apartment parcels together will not exceed the present 

condition peak discharge from the project site as a whole. 

The first design concept is intended to maintain the existing pattern of major drainage in the project 

area considering the historic path of Squaw Peak Wash. By designing this project to receive existing 

Squaw Peak Wash overflow, the present flooding potential of adjacent and downstream properties 

will not be increased or impacted in a negative way. Receiving the Squaw Peak Wash overflow will 

be accomplished by constructing an onsite channel along the east side of Tatum Boulevard north of 

Clinton Street. This channel will be designed to accept and carry just over 400 cfs. The channel will 

terminate at a proposed onsite driveway located mid-way between Clinton Street and Desert Cove 

Avenue. 
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At this point, the flow will be picked up by a pair of proposed 6 0  diameter concrete storm drain 

pipes which will discharge to the Indian Bend Wash. Inlet control and hydraulic grade line analysis 

for the two 60" pipes is contained in Appendix E. Starting conditions for the hydraulic grade line 

analysis are based on the Indian Bend Wash HEC-2 backwater model which was done for this report 

and is located in Appendix D. Starting conditions assume a concurrent flow in Indian Bend Wash 

of 7,000 cfs, which was approximated from high water marks left from the October 1993 flow, a 

recent major runoff event. 

In addition to the HEC-2 backwater analysis for Tatum Boulevard in Appendix C, a HEC-2 

backwater analysis has also been petformed for Shea Boulevard from 50th Street to Tatum and is . 
contained in Appendix D. In accordance with design concept number two, onsite grades along Tatum 

from Shea to Clinton and along Shea from Tatum to 50th Street will be set higher than the adjacent 

100-year water surface in each respective street. 

In a similar way, the high grade break in Desert Cove Avenue, when it is reconstructed, will be set 

just above the adjacent 100-year high water elevation in Tatum. The existing high grade break in 

50th Street just north of Shea will remain as is. As mentioned previously, it is estimated that 

approximately 5 ck  may break out of Shea and flow north in 50th Street. Since this flow is not 

concurrent with onsite flow and does not exceed the design capacity of 50th Street or the two 

proposed sump catch basins at the north end of 50th Street, it will be picked up by these catch basins 

and discharged to Indian Bend Wash. 

With regard to design concept number three, the peak discharge from the existing condition onsite 

project area is estimated at 144 cfs. This assumes that the entire site discharges to a single point at 
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the project's northeast corner. with construction of this project as proposed, existing discharge which 

crosses 50th Street-into the existing commerciaVrestaurant development to the east will no longer 

occur. All runoff from the proposed project will drain by surface flow or storm drain flow to the 

northeast corner of the project and discharge to the Indian Bend Wash. 

In order to reduce the discharge horn the proposed developed site to the existing condition level, 

onsite detention will be provided for a major portion of the development. Discharge from the 

detention will be metered to a proposed storm drain collection system. The storm drain collection 

system will also receive inflow from contributing areas that do not have detention. A portion of the 

onsite drainage will discharge to one of the two 60" diameter offsite storm drains. .. 

The concurrence in time of the onsite and offsite discharge in the one 60" pipe is considered unlikely 

based on a comparison of the peak times estimated from the HEC-1 offsite hydrology model. 

Discharges into the 60" storm drain were therefore assumed to be functions of inlet control. Inlets 

will be set at an elevation higher than the hydraulic grade line for the 60" pipe. A major collector 

pipe will be provided along the eastern edge of the project for discharge from both the retail and 

apartment parcels. This pipe will have sufficient capacity so that inflow to it can also be a function 

of inlet control. A hydraulic grade line analy& for the east pipe is included in Appendix F. This 

analysis assumes the same starting hydraulic conditions as for the two 6 0  pipes. 

Appendix F contains estimated peak discharges and runoff volumes for the retail parcel. Exhibit D 

illustrates the proposed onsite contributing areas and inlet points and collector pipe for the retail 

parcel. The design of onsite drainage for the retail parcel is conceptual at this point as final approval 

has not been given to the site plan layout and no grading and drainage plan has been finalized. The 
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total discharge from contributing sub-basins of the retail parcel amounts to about 100 cfs. This 

assumes that sub-basins A and B will have a total metered detention outlet capacity of 30 cfs in final 

design and that all peak discharges occur simultaneously. For preliminary design purposes, it has 

been assumed that 100-year Zhour detention has been provided in onsite sub-basins A and B so that 

a post-development discharge comparison can be made on a 100-year basis. 

Detention volume required and provided calculations along with estimated metered discharge for the 

apartment parcel are included in the drainage report prepared by Rick Engineering Company. The 

total metered detention discharge and surface runoff discharge for the apartment and retail parcels 

will not exceed 144 cfs for a 100-year storm. 
.- 

Since the apartment project will be constructed prior to the retail project, interim drainage measures 

I will be required. Tempora~y grading and catch basins will be provided southwest of the proposed 

partition wall which will separate the two projects to intercept drainage and divert it to the proposed 

storm drains until the retail project is constructed. Lateral stubs will be provided to the proposed 

storm drains for this interim drainage. Further design details to handle interim drainage will be 

provided by Rick Engineering. 
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WESTCOR TATUMJSHEA JOB # 11623 
OFF-SITE HYDROLOGY (EXISTING CONDITIONS) 

XI'KIL 1994 

SUMMARY TABLE HEC-1 MODEL 11623HlP (2-hr storm distribution, 100-yr frequency) 

SUM10 

SUM80A 

SUM110 

SM15OA 

Comments V,m 
(ac-ft) 

2738 

1835 

197 

424 

T~ 
(hr) 

Location Q ~ o o  
(cfs). 

1.33 

1.58 

1.25 , 

1.58' 

122 

117 

11 

18 

From Phx. Mountain Preserve. 

@ Tatum & Clinton t'rorn the west. 

@ Intersection Taturn & Shea. 

Off-site discharge to project site. 
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FLOOO HYDROGRAPH PACKAGE (HEC-1)  
t SEPTEMBER 1 9 9 0  

VERSION 4.0 * * 
RUN DATE 0 4 / 1 1 / 1 9 9 4  T I M E  09:08:28 * 

. . 

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

6 0 9  SECOND STREET 
t D A V I S .  CALIFORNIA 9 5 6 1 6  

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

T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl  ( JAN 7 3 ) ,  HEClGS, HECIDB, AND HEClKW. 

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- AND -RT IOR-  H A M  CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVIS IONS DATED 2 8  SEP 8 1 .  T H I S  I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:REAO TIME SERIES AT DESIRED CALNLATI& INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
K INEMATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 

L I N E  

HEC-1 INPUT PAGE 1 

. - 
I D  WESTCOR TATUM AND SHEA OFFSITE HYDROLOGY 100-YR,  2-HR 
I D  . STANLEY CONSULTANTS JOE # 1 1 6 2 3  

! O  HEC-1 MOOEL, INPUT FILENAME: 1 1 6 2 3 H l P  
1 V 
I D  ................................................................... 
ID THE METHODOLOGY APPLIED IN THIS MODEL IS BASED ON THE DRAINAGE 
I D  DESIGN MANUAL FOR MARICOPA CWNTY VOLUME 1 HYDROLOGY. 
1 D *********************************4*********4*********************** 
I D  
1 D 1. CLARK U N I T  HYOROGRAPH 
I D  
I D  2. 2-HR STORM DISTRIBUTION.  TOTAL CONTRIBUTING AREA OF 2 . 5 0  SO M I  
I D  100-YR RAINFALL  TOTAL OF 2.77 I N  BASED ON NOAA ISOPLUVIALS AND 
I D  PREFRE COMPUTER PROGRAM. AERIAL  REDUCTION COEFFICIENT OF 0 . 9 7 7  
I D  BASED ON TABLE 2.2 OF HYDROLOGY MANUAL AN0 TOTAL CONTRIBUTING 
I D  AREA OF 2.50 SQ M I .  
I 0  
I D  3. COMPUTATlON T IME INTERVAL: 5 M I N  
I D  
I D  4 .  GREEN-AMPT LOSS RATES FOR E X I S T I N G  OFFSITE AREA BASED ON FCD HEC-1 . - 

I D  HOOEL TATUH-WASH PROJECT DATED 0 1 - 0 1 - 9 4 .  SURFACE RETENTION LOSS ( I A )  
I D  ESTIMATED BASED ON TABLE 4.1 OF HYDROLOGY MANUAL EXCEPT WHEN ONSITE 
I D  DETENTION OR RETENTION I S  PRESENT I N  WHICH CASE, 1A I S  INCREASED. 
ID PERCENT IMPERVIOUS ESTIMATED BASEE) ON LAND USE FOR DEVELOPED SUB- - -  . - ... - ....... -. ..-... - . . . . .  -. .... 

I D  .- BASINS OR ROCK OUTCROP FOR PHX MTN PRESERVE SUB-BASINS. 
IU 
I D  5. T IME OF CONCENTRATION (TC),  AND STORAGE COEFFICIENT (R) ,  BASED ON 
I D  MCUHPl (REVISED 12-16-91). LENGTHS AND SLOPES ESTIMATED FROM U.S.G.S. 
1 n  7.5 M l U  W M R A N G L E S .  K b  BASED ON THE FOLLOWING m AND b PARAMETERS .- ......... - . - ...... - . - .... - ........ 
I D  WHICH ARE ESTIMATED FROM TABLE 5 . 1  OF HYDROLOGY MANUAL. VALUES ARE 

I D  
I D  LAND USE m b S U B B A S I N  
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  - - - - -  - - - - - - - - - - -  . - 
I D  A. MED-HIGH DENSE RES, COMMERCIAL, - 0 . 0 0 6 2 5  0 . 0 4 0  7 0  8 0  100 ,  
I 0  OFFICE, CHURCH B VACANT LOTS 116 ,  1 4 0  & 
I D  1 5 0  
I D  A l .  MED-LOW DENSE RESIDENTIAL  - 0 . 0 1 0 0 0  0 . 0 6 0  4 0  5 0  60 ,  
I D  7 0 '  8 0 '  9 0  
I D  lob,  1 2 0  9' 
rn 1 3 0  -- 
I D  B. VERY LOU DENSE RESIDENTIAL  - 0 . 0 1 3 7 5  0 . 0 8 0  2 0 i 3 0  & 1 5 0  
I D  C. E X I S T I N G  DESERT ( 0 - 1 0 %  SLOPE) - 0 . 0 2 5 0 0  0 . 1 5 0  1 0  
I D  D. MOUNTAIN PRESERVE (> ID% SLOPE) - 0 . 0 3 0 0 0  0 . 2 0 0  10M & 20M 
I D  
I D  6 .  TIME-AREA RELATION FROM TABLE 5.2: 
ID A. EXIST MWNTAIN PRESERVE SUB-BASINS USE NATURAL TIME-AREA UA 
I D  RECORD. - - . - - - . - - 
I D  .* B. A L L  OTHER SUB-BASINS USE URBAN TIME-AREA UA RECORD. 
1 u 
I D  7. HYDROGRAPH R W T I N G  THRU STREET REACH USES K INEMATIC WAVE AND ASSUMES: 
I D  TRAPEZOID CHANNEL, B=50'  OR 100'; S I D E  SLOPE 1V:O.OlH; "nl' = 0.016; 
1 D SLOPE ESTlMATED FROM U.S.G.S. QUADS AND STANLEY SUPPLEMENTAL SURVEY. 
I D  

HEC-1 INPUT PAGE 2 

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

I D  8. HYDROCRAPH RCUTING THRU MAIN WASH CHANNEL USES NORMAL DEPTH MOOIFIEO 
I D  W L S  ASSUMING THE FOLLOWING: 
I 0  A. 8 -POINT XSECTN WITH LOU FLOW AND OVERBANKS 



B. NSTPS = ESTIMATED TRAVEL TIME / CmP TIME INTERVAL 
TRAVEL TIME BASED ON ASSUMED FLOW VEL OF S F T / S E C  

C. INFILTRATION/PERCOLATION IS ZERO 
0. INITIAL DISCHARGE IS ZERO 

HYDROGRAPH FLOU SPLIT DIVERSIONS BASED ON COMBINATION OF STANLEY 
FIELD SURVEY DATA AND FlELD VISITS. ID 

ID 
*O IAGRAM 
I T  5 
I 0  5 

RUNOFF HYDROGRAPH FROM SUB-BASIN 10M KK SUBlOM 
BA .?97 
IN 5 
PB 2.706 
PC- .ooo 
PC .176 
PC .970 
LG -250 
UC -192 

RWTE HYDROGRAPH SUBlOM THRU REACH 10 
FLOU 0 

-05 .065 7500 -17 
100 335 345 355 365 600 600 

107.0 105.0 100.0 100.0 105.0 107.0 110.0 

RUNOFF HYDROGRAPH FROM SUB-BASIN 10 

COMBINE HYDROGRAPHS SUB10 AND R C H l O  

ROUTE HYDROGRAPH SUM10 ALONG M A I N  CHANNEL TO 40TH STREET 
F LOU 0 

.05 '-065 1700 -11 
100 . 200, 210 240 250 350 350 

107.0 105.0 100.0 100.0 105.0 107.0 110.0 

RUNOFF HYOROGRAPH FROM SUB-BASIN 20M 

HEC-1 INPUT PACE 3 

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

ROUTE HYDROGRAPH SUB20M ALONG 40TH STREET TO M A I N  WASH 
FLOU 0 

.04 -05 1100 -03 
100 191 197 202 208 300 300 

105.0 103.0 100.0 100.0 103.0 105.0 110.0 

COMBINE HYORCGRAPHS RCH2OA AND RCH2OB 

RWTE HYOROGRAPH SUM20 ALONG M A I N  WASH TO FANFOL DRIVE 
F LOU 0 

.05 .065 1300 .013 
100 170 185 215 255 300 300 

107.0 105.0 100.0 100.0 105.0 107.0 110.0 

RUNOFF HYDROGRAPH FRCI.1 SUB-BASIN 20 

.350 4.300 .510 5.000 

.278 
3 5 8 12 20 43 75 90 96 

COMBINE HYDROGRAPHS RCHZOC AN0 SUB20 

SPLIT HYDRCGRAPH SUM2O. DVT2ON GOES NORTH THRU SUB-BASIN 30 AND 
OIMRTED HYOROGRAPH DVR2OE GOES EAST WT OF MODEL 

129 418 840 1390 2070 2530 3080 3700 
0 0 0 0 0 69 195 358 

KK RCH30A ROUTE HYDROGRAPH OVTZON THRU REACH 30A, SINGLE CHANNEL 
RS 1 FLOU 0 
RC .065 .04 .065 900 .010 
RX 100 100 167 185 215 239 300 300 
RY 110.0 106.0 106.0 100.0 100.0 106.0 106.0 110.0 

KK RCH30B ROUTE HYDROGRAPH RCH30A THRU REACH 30B, DOUBLE CHANNEL 
RS 1 FLOU 0 
RC .040 .06 .(UO 900 .013 
RX 100 116 146 154 254 262 277 285 
RY 104.0 100.0 100.0 102.0 102.0 100.0 100.0 104.0 



KK SUB30 RUNOFF HYDROGRAPH FROM SUB-BASIN 30 
8A -031 
LC .200 .350 4.300 .490 5.000 
UC 2 7  .266 
U A 0 5 16 3 0 65 77 84 90 9L 97 
UA 100 

HEC-1 INPUT PAGE L 

....... ....... ....... ....... ....... ....... ....... ....... .....*. ...... I 0  1 2 3 4 5 6 7 8 9 10 LINE 

KK SUM30 COMBINE HYDROGRAPHS RCH30B AND SUB30 
HC 2 

KK R C H I O A  RWTE HYDROGRAPH SUM30 THRU REACH 40A 

KK SUB40 RUNOFF HYDROGRAPH FRCH SUB-BASIN 40 
BA .027 
LC .200 .350 4.300 .490 15.000 
UC . I67 . I53 
u A 0 5 16 30 65 77 84 

KK SUM40 COMBINE HYDROGRAPHS RCH40A AND SUBGO 
HC 2 

KK SUB50 RUNOFF HYDROGRAPH FROM SUB-BASIN 50 

KK DVT50N SPLIT HYDROGRAPH SUB50. 50% GOES NORTH I N  44TH STREET (DVTSON) 
KM AND 50% GOES EAST I N  GOLD DUST (DVRSOE) 

ROUTE HYDRWRAPH DVlSON NORTH IN 44TH STREET 
-017 .016 TRAP 50 0.01 

COMBINE HYDROGRAPHS SUM40 AND RCH40B 
TOTAL FLOV AT MAIN CHANNEL AND 44TH STREEl 

SPLIT HYDROGRAPH SUM40. DVT40E GOES EAST THRU MAIN CHANNEL 
AND DIVERTED HYDROCRAPH DVR40N GOES NORTH IN 44TH STREET 

RWTE HYDROCRAPH DVTIOE THRU REACH 6ON (MAIN CHANNEL) 

F LOU 0 . 

.035 .035 1500 .011 
100 101 113 191 203 205 205 

104.0 103.0 100.0 100.0 103.0 104.0 110.0 
HEC-1 INPUT PAGE 5 

LINE 

KK SUB60 RUNOFF HYDROGRAPH FROM SUB-BASIN 60 
BA .045 
LC .730 .350 3.500 .310 35.000 
UC -154 . I23 
U A 0 5 16 30 65 77 84 90 94 9 7 
UA 100 

RUNOFF HYDROGRAPH FROM SUB-BASIN 70 

.350 3.500 .310 16.000 

.233 
5 16 30 65 77 84 90 94 97 

RETRIEVE PREVIWSLY SPLIT HYDROGRAPH FROM SUB40 (DVR40N) 

SPLIT HYDROGRAPH DVR40N. DVT70A GOES NORTH IN 44TH STREET TO SHEA 
AND DVR70B GOES EAST IN  44TH PLACE (NORTH LANE) 

COMBINE HYDROGRAPHS SUB70 AND DVT70A 

KK OVT70C SPLIT HYDROGRAPH SUM70. OVT70C GOES EAST IN SHEA AND 
KM DVR70D GOES NORTH WT OF MOOEL 

KK DVR70B RETRIEVE PREVIWSLY SPLIT HYDROGRAPH FROM SUB70 (DVR70B) 



DR DVR70B 

KK SUM70 COMBINE HYDROGRAPHS DVT70C & DVR70B (TOTAL FLOW @ 44TH PL 6 SHEA) 
H C 2 

KK DVT70E SPLIT HYDROGRAPH SUM70. DVT70E GOES EAST I N  SHEA AND 
KM DVR70F GOES NORTH OUT OF MOOEL 
OT DVR70F 
D I 0 50 100 130 318 
DQ 0 50 100 125 300 
KM KKRCH6OE ROUTE HYDROGRAPH DVT70E THRU REACH 6OE (SHEA BLVO TO 
KM KM MAIN CHANNEL) 
KM RK 500 .014 .016 TRAP 100 0.01 
KM KK SUM60 COMBINE HYDROGRAPHS RCH60N. SUB60 AND RCH60E 
KM HC 3 

PAGE 6 HEC-1 INPUT 

LINE 

KK SUM60 COMBINE HYDROGRAPHS RCH60N. SUB60 AND DVT70E 
H C 3 

KK DVT60A SPLIT HYDROGRAPH SUM60. DVT60A STAYS I N  MAIN CHANNEL AND 
KM DVR60B GOES EAST IN SHEA 
DT DVR60B 
D I 0 100 500 1000 1500 2387 3270 
O Q  0 0 0 0 0 17 150 

KK DVTM)C SPLIT HYDROGRAPH DVTM)A. DVT60C STAYS I N  M A I N  CHANNEL AND 
Kt4 DVR6OD GOES NORTH IN 46TH STREET 

KK RCH80A RWTE HYDROGRAPH DVTbOC THRU SUB80 (PARKING LOT) 
RS 1 FLOW 0 
RC .065 .04 .045 700 .009 
RX 100 100 101 107 122 162 200 200 

. RY 110.0 103.0 103.0 100.0 100.0 102.0 103.0 110.0 

KK *RCHBOB ROUTE HYDROGRAPH RCHgOA THRU RCH80B (VACANT PARCEL) 
RS 1 FLOU 0 

KK SUB80 RUNOFF HYDROGRAPH FROM SUB-BASIN 80 
BA .033 
LC .24D .350 3.500 .280 40.000 
UC .I50 .I10 
U A 0 5 16 30 65 77 84 90 9L 97 

KK DVRbOD RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH FROM SUB60 (DVR60D) 
DR DVR60D 

KK RCH9O ROUTE HYDROGRAPH DVR60D NORTH I N  46TH STREET TO CLINTON STREET 
RK 400 .008 .016 TRAP 50 0.01 

KK SUB90 RUNOFF HYDROGRAPH FRCH SUB-BASIN 90 

KK SUM90 COMBINE HYDROGRAPHS RCH9O AND SUB90 
HC 2 

HEC-1 INPUT PAGE 7 

LINE 

KK DVTPOE SPLIT HYDROGRAPH SUM90. DVT90E GOES EAST I N  CLINTON STREET AND 
KM DVR9ON GOES NORTH IN 46TH STREET 
DT DVRPON 
D I 0 50 102 236 578 
00 0 50 100 220 490 

KK RCH80C ROUTE HYDROGRAPH OVTWE EAST I N  CLINTON STREET TO TATUM 
RK 1300 ,008 ,016 TRAP 50 0.01 

KK SUM80A COMBINE HYDROCRAPHS RCHBOB, SUB80 AN0 RCH80C 
HC 3 

KK DVRSOE RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH FROM SUB50 (OVR50E) 
DR DVRSOE 

KK RCH100 ROUTE HYDROGRAPH DVRSOE IN GOLD DUST TO TATUM 
RK 2700 .011 .016 TRAP 50 0.01 

KK SUB100 RUNOFF HYDROGRAPH FRDM SUB-BASIN 100 
BA -098 
LG .750 .350 3.500 .290 19.000 
UC .283 .247 
U A 0 5 16 30 65 77 84 
UA 100 

KK SU4100 COMBINE HYDROGRAPHS R C H l O O  AND SUB100 



S P L I T  HYDROGRAPH SUM100. DT100N GOES NORTH I N  TATUM AN0 
DRlOOE GOES EAST THRU SUB140 

ROUTE HYDROGRAPH DTlOON NORTH I N  TATUM TO SHEA 
.005  .016  TRAP 1 0 0  0 . 0 1  

RETRIEVE PREVIOUSLY S P L I T  HYDROGRAPH FROM SUM60 (DVR60B) 

R W T E  HYDROGRAPH DVR6OB EAST I N  SHEA TO TATUM 
.OD9 .016 TRAP 1 0 0  0 . 0 1  

RUNOFF HYDROGRAPH FRCM SUB-BASIN 1 1 0  

. 3 5 0  3 . 5 0 0  . 2 8 0  6 9 . 0 0 0  

.I63 
5 1 6  3 0  6 5  77 8 4  9 0  9 4  9 7 

HEC-1 INPUT PAGE 8 

...... 2.......3.......4.......5.......6.......7.......8.......9......10 

COMBINE HYDROGRAPHS RCHl lON,  RC11OE AND SUB110 

S P L I T  HYDROCRAPH SVM110 5 0 / 5 0 .  D T l l O N  GOES NORTH I N  TATUM AND 
D R l l O E  GOES EAST I N  SHEA 

S P L I T  HYDROGRAPH D T I I O N  
DVRBOB GOES ACROSS PROJECT S I T E  

COMBINE HYDBOGRAPHS SUBBOA AND DVTBOA 
TOTAL FLOU AT TATUM AND CLINTON 

S P L I T  HYDROGRAPH DVT80A 
DVRBOD GOES ACROSS PROJECT S I T E  

ROUTE HYDROGRAPH DVTBOC NORTH I N  TATUM TO DESERT COVE 
.DO6 . D l 6  TRAP 1 0 0  0 . 0 1  

RETRIEVE PREVIOUSLY S P L I T  HYDROGRAPH FROM SUM90 (DVR90N) 

ROUTE HYDROGRAPH DVR9ON NORTH I N  4 6 T H  STREET TO DESERT COVE 
.007 .016 TRAP 5 0  0 . 0 1  

RUNOFF HYDROGRAPH FROM SUB-BASIN 1 2 0  

. 3 5 0  3 . 5 0 0  . 2 8 0  15 .000  

. I 2 5  
5 1 6  3 0  6 5  77 8 4  9 0  9 4  9 7  

COMBINE HYDROGRAPHS RCH12O AND SUB120 

S P L I T  HYDROCRAPH SUMl2O. D T l 2 O E  GOES EAST I N  DESERT COVE AND 
DRl2ON GOES NORTH I N  4 6 T H  STREET (WT OF MODEL 

3 1 67 3 9 0  630 
30 5 0  3 1 6  4 9 0  

HEC-1 INPUT PAGE 9 

L I N E  

ROUTE HYDROGRAPH DT12OE EAST I N  DESERT COVE TO TATUM 
.007 -016 TRAP 5 0  0 .01  

RUNOFF HYDROGRAPH FROM SUB-BASIN 1 3 0  

. 3 5 0  3 . 5 0 0  .280  1 5 . 0 0 0  

. 2 2 4  
5 16 3 0  6 5  77 8 4  90 9 4  9 7  

COMBINE HYDROGRAPHS RC130A, RC130B AND SUB130 
TOTAL FLOU AT TATUM AND DESERT COVE 

RETRIEVE PREVIOUSLY S P L I T  HYDROGRAPH FROM SUM100 (DR100E)  

S P L I T  HYDROGRAPH DR100E. DT140N GOES NORTH THRU SUB140 (75%) AND 



I N W T  
L I N E  

NO. 

69 

3 5 8  KM DRl4OE GOES EAST OUT OF MODEL (25%)  
3 5 9  DT DR140E 
360 D I 0 1 0 0  2 0 0  3 0 0  4 0 0  5 0 0  
361 DQ 0 2 5  5 0 7 5  1 0 0  1 2 5  

KK RC140A ROUTE HYDROGRAPH DT14ON NORTH THRU SUBlLO 
RK 1 3 0 0  - 0 0 7  - 0 1 6  TRAP 5 0  0 . 0 1  

3 6 4  KK SUB140 RUNOFF HYDROGRAPH FROM SUB-BASIN 1 4 0  
3 6 5  BA . 0 1 7  
366 LG 1 .300  . 3 5 0  3 .500  . 2 6 0  6 0 . 0 0 0  
367 UC . I 7 5  . I 8 8  

5 1 6  3 0  6 5  77 8 4  9 0  9 L  9 7  3 68 U A 0 
369 UA 1 0 0  

KK D R l l O E  RETRIEVE PREVIOUSLY S P L I T  HYDROGRAPH FROM SUM110 ( D R l l O E )  
OR- DR11OE 

KK RC140B ROUTE HYDROGRAPH D R l l O E  EAST I N  SHEA TO 5DTH STREEl  
KM ASSUMING NO BREAK OUT TO NORTH THRU PROJECT S I T E  
RK 1 3 0 0  . 0 0 8  . 0 1 6  TRAP 1 0 0  0 . 0 1  

375 K K  SUM140 COMBINE HYDROGRAPHS RCILOA, SUB140 AND RC14OB 
3 76 KM TOTAL FLOW AT SHEA AND 50TH STREET 
377 HC 3 

378 KK DVRBOB RETRIEVE PREVIOUSLY S P L I T  HYDROGRAPH DVR80B 
379 DR DVRBOB 

3 8 0  KK DVR80D RETRIEVE PREVIOUSLY S P L I T  HYDROGRAPH DVRBOD 
3 8 1  DR DVR80D 

HEC-1 INPUT 

....... L I N E  I D  1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

3 8 2  KK SM150A COMBINE HYDROGRAPHS DVRBOB AND DVR80D 
383 HC 2 

3 8 4  .KK  RCH150 ROUTE HYDROGRAPHS SM150A ACROSS E X I S T I N G  PROJECT S I T E  
3 8 5  RK 1 4 0 0  . 0 0 7  .D60 TRAP 2 0 0  0 . 0 1  

386 KK SUB150  RUNOFF 'HYDROGRAPH FROM SUB-BASIN 1 5 0  
3 8 7  KM ASSUMES TOTAL PROJECT S I T E  OUTFALLS TO A SINGLE CONCENTRATION POINT 
388 BA . 0 5 8  
389 LG .ZOO - 3 5 0  3 .500  . 3 2 0  . 0 0 0  
390 UC - 2 2 1  . I 2 8  

0 5 16 3 0  6 5  77 8 4  9 0  9 4  9 7  3 9 1  U A 
3 9 2  U A  1 0 0  

393 K K  SM150B COMBINE HYDROGRAPHS RCH159 AND SUB150 
3 9 4  HC 2 
395 . zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V )  ROUTING ( - - - > )  D IVERSION OR W M P  FLOW 

( .) CONNECTOR (C---) RETURN OF DIVERTED OR PUMPED FLOW 

PAGE 1 0  
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(***I RUNOFF ALSO COMPUTED AT T H I S  LOCATION 
.......................................... 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1)  

SEPTEMBER 1990 
* VERSION 4 .0  * * * 
* RUN DATE 0 4 / 1 1 / 1 9 9 4  ' T I M E  09 :08 :28  

t*****ttt***tt*t****tt****tt*t****tt* 

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGlNEERlNG CENTER 
t 6 0 9  SECOND STREET 
1 D A V I S  CAL IFORNIA  9 5 6 1 6  
t ( 6 1 6 )  7 5 6 - 1 1 0 4  
* 
. * t * * t * * X t * * * t t * t * * t t * t * * * * * * * t * * * f * *  

WESTCOR TATUM AND SHEA OFFSITE HYDROLOGY 100-YR, 2-HR 
STANLEY CONSULTANTS JOB # 1 1 6 2 3  
HEC-1 MODEL I N W T  FILENAME: 1 1 6 2 3 H l P  

THE METHWOLOCY APPLIED I N  T H I S  MODEL I S  BASED ON THE DRAINAGE 

!::i:!*!$!!!k*!:!*E!i:?!!*:%!::&*:::E!*~~*!:!!?:::::************ 
1. CLARK U N I T  HYDROGRAPH 

2. 2-HR S T M M  DISTRIBUTION.  TOTAL CONTRIBUTlNG AREA OF 2 . 5 0  SO M I  
100 -YR RAINFALL  TOTAL OF 2 .77  I N  BASED ON NOAA lSOPLUVlALS AND 
PREFRE COMPUTER PROGRAM. AERIAL  REDUCTION COEFFIClENT OF 0 . 9 7 7  
BASED ON TABLE 2.2 OF HYDROLOGY MANUAL AND TOTAL CONTRIBUTING 
AREA OF 2.50 SP M I .  

3. CaMWTATION T l M E  INTERVAL: 5 M I N  

4. GREEN-AMP1 LOSS RATES FOR E X I S T I N G  OFFSITE AREA BASED ON FCD H E C - I  
MOOEL TATUM WASH PROJECT DATED 0 1 - 0 1 - 9 4 .  SURFACE RETENTION LOSS C I A )  
ESTIMATED BASED ON TABLE 4.1 OF HYDROLOGY MANUAL EXCEPT WHEN ONSITE 
DETENTION OR RETENTION I S  PRESENT, I N  WHICH CASE, I A  I S  INCREASED. 
PERCENT IMPERVlOUS ESTIMATED BASED ON LAND USE FOR DEVELOPED SUB- 
BASINS OR ROCK OUTCROP FOR PHX MTN PRESERVE SUB-BASINS. 

5. T I M E  OF CONCENTRATlON (TC),  AND STORAGE COEFFICIENT (R) ,  BASED ON 
MCUHPl (REVISED 1 2 - 1 6 - 9 1 ) .  LENGTHS AND SLOPES ESTIMATED FROM U.S.G.S. 
7.5 M I N  QUADRANGLES. K b  BASED ON THE FOLLOWING rn AND b PARAMETERS 
WHICH ARE ESTIMATED FROM TABLE 5.1 OF HYDROLOGY MANUAL. VALUES ARE 
AREA-WEIGHTED FOR COMPOSITE LAND USE. 

LAND USE m b SUB BASIN  ........................................................... 
A. MED-HIGH DENSE RES, COMMERCIAL, - 0 . 0 0 6 2 5  0 . 0 4 0  7 0  80 1 0 0 ,  

OFFICE. CHURCH & VACANT LOTS 1 1 b .  ~ i o  
1 5 0 '  

A l .  MED-LOU DENSE RESIDENTIAL  - 0 . 0 1 0 0 0  0 .060  4 0 .  5 0 .  6 0 .  

B. VERY LOU DENSE RESIDENTIAL -0.01375 0.080 ii;:30 g 150  
C. E X I S T I N G  DESERT ( 0 - 1 0 %  SLOPE) - 0 . 0 2 5 0 0  0 . 1 5 0  1 0  
D. M W N T A I N  PRESERVE ( > l o %  SLOPE) -0.03000 0 .200  1DM & 2OM 

6. TIME-AREA RELATION FRaM TABLE 5.2:  
A. E X I S T  MOUNTAIN PRESERVE SUB-BASINS USE NATURAL TIME-AREA UA 

RECORD. 
B. A L L  OTHER SUB-BASINS USE URBAN TIME-AREA UA RECORD. 

7. HYDROGRAPH R W T I N G  THRU STREET REACH USES K INEMATIC WAVE AND ASSUMES: 



TRAPEZOID CHANNEL, B=501 OR 100'. S IDE SLOPE 1V:O.OlH; 14n18 = 0.016; 
SLOPE ESTIMATED FROM U.S.G.S. QUADS AND STANLEY SUPPLEMENTAL SURVEY. 

8. HYDROGRAPH ROUTING THRU MAIN WASH CHANNEL USES NORMAL DEPTH MOOIFIED 
PULS ASSUMING THE FOLLOUING: 
A. 8 -POINT XSECTN WITH LOU F L W  AND OVERBANKS 
B. NSTPS = ESTIMATED TRAVEL TIME / COMP TIME INTERVAL 

TRAVEL TIME BASED ON ASSUMED F L W  VEL OF 5FT/SEC 
C. INFILTRATION/PERCOLATION I S  ZERO 
D. I N I T I A L  DISCHARGE I S  ZERO 

9. HYDROGRAPH FLOW S P L I T  DIVERSIONS BASED ON COMBINATION OF STANLEY 
F I E L D  SURVEY DATA AN0 F I E L D  V I S I T S .  

OUTPUT CONTROL VARIABLES 
I PRIIT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMlN 5 MINUTES I N  COMPUTATION INTERVAL 
I DATE 1 0 STARTING DATE 
I T I M E  0000 STARTING T IME 

NQ 100 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0815 ENDING TIME 
ICENT 19 CENTURY MARK 

COHWTATION INTERVAL -08 HOURS 
TOTAL T lME BASE 8.25 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA SWARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
F LOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

+++++++++*+++* 
+ + 

181 KK RCH6ON ROUTE HYDROGRAPH DVT4OE THRU REACH 60N (MAIN CHANNEL) 

+++++*++*+++++ 

182 KO OUTPUT CONTROL VARIABLES 
1 PRNT 1 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

183 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  FLU4 TYPE OF I N I T I A L  CONDITION 
RSVR I C  .OO I N I T I A L  CONDITION 

X .OO WORKING R AND D COEFFICIENT 

186 RC NORMAL DEPTH CHANNEL 
ANL -035 LEFT OVERBANK N-VALUE 

ANCH -035 MAIN CHANNEL N-VALUE 
ANR -035 RIGHT OVERBANK N-VALUE 

RLNTH 1500. REACH LENGTH 
SEL .0110 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/OUTFLOU CALCULATION 

- - -  CROSS-SECTION DATA 
LEFT OMRBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

186 RY ELEVATION 110.00 104.00 103.00 100.00 100.00 103.00 104.00 110.00 
185 RX DISTANCE 100.00 100.00 1.01.00 113.00 191.00 203.00 205.00 205.00 

COMWTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .00 1.45 2.98 4.58 6.27 8.02 9.85 11.72 13.62 15.53 
OUTFLOW .OO 120.48 385.96 765.91 1249.61 1831.59 2528.54 3369.10 4306.71 5335.78 

ELEVATION 100.00 100.53 101.05 101.58 102.11 102.63 103.16 103.68 104.21 104.74 

STORAGE 17.43 19.33 21.23 23.14 25.04 26.94 28.85 30.75 32.65 34.56 
OUTFLOW 6450.99 7648.77 8926.21 10280.79 11710.30 13212.80 14786.53 16L29.87 18141.37 19919.68 

ELEVATION 105.26 105.79 106.32 106.84 107.37 107.89 108.42 108.95 109.47 110.00 

'** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 1250. TO 19920. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
T H I S  CAN B E  CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION RCH60N 

*++**++t*+*t+*+t**+tc**+*++t++++*+*+++++**+*+*++++++++*++*++++++++++++++++**++++*++++*++++++++++++++++++*++****+**++*+********+**r**r 



OA MON HRMN OR0 WTFLOW STORAGE STAGE * OA MON HRMN ORD WTFLOW STORAGE STAGE : DA MON HRMN ORD CUTFLOU STORAGE * 

PEAK FLOW T lME MAXIMUM AVERAGE F L W  
6 -HR , 2 4 - H R  72-HR 8.25-HR 

+ (CFS) (HR) 
(CFS) 

+ 2 2 9 4 .  1.50 2 5 8 .  la?. 187 .  187 .  
( INCHES) - 1 .265  1 .265  1 .265  1.265 

(AC-FT) 128 .  128.  128 .  128 .  

PEAK STORAGE T I M E  

+ (AC-FT) (HR) 
9. 1 .so 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 8.25-HR 

1. 1. 1. 1. 

PEAK STAGE T I M E  

+ (FEET) (HR) 
1 0 2 . 9 8  1 .50  

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 8.25-HR 

100 .51  100.37 1 0 0 . 3 7  100.37 

CUMULATIVE AREA = 1.89 SQ M I  

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

T I M E  I N  HOURS, AREA I N  SQUARE M I L E S  

PEAK T I M E  OF AVERAGE F L W  FOR MAXIMUM PERIOO B A S I N  MAXIMUM TIME OF 
OPERATI ON STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYOROGRAPH AT 

RaJTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

R W T E D  TO 

R W T E D  TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO . 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

DIVERSION TO 

SUB40 

SUM40 

SUB50 

DVRSOE 

DVTSON 

RCHCOB 

SUM40 

DVR40N 

DVT40E 

RCH6ON 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

3 COMBINED AT 
.b 



DIVERSION TO 

HYDROGRAPH AT 

D IVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

D IVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

D IVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

D IVERSION TO 

HYDROGRAPH AT 

D IVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

D IVERSION TO 

HYDROGRAPH AT 



ROUTED TO 
RC130A 1445. 1.58 21 1. 154. 154. 2.37 

HYDROGRAPH AT 
DVR9ON 

ROUTED TO 

HYDROGRAPH AT 
SUB1 20 43. 1.17 3. 2. 2. .02 

2 COMBINED AT 
SUM120 378. 1.50 40. 29. 29. -02 

DIVERSIDN TO 
DRl2ON 306. 1.50 32. 24. 24. .02 

HYDROGRAPH AT 
DTlZOE 72. 1.50 8. 6. 6. -02 

ROUTED TO 
RC130B 69. 1.58 8. 6. 6. -02 

HYDROGRAPH AT 
SUB130 62. 1.25 5. 4. 4. .03 

3 COMBINED AT 

HYDROGRAPH AT 
DR100E 164. 1.33 10. 7. 7. .OO 

DIVERSION TO 
DRlCOE 41. 1.33 2. 2. 2. .OO 

HYDROGRAPH AT 
DT140N 123. 1.33 7. 5. 5. .OO 

ROUTED TO - 
R C ~ ~ O A  121. ,1..33 7. 5. 5. .OO 

HYDROGRAPH AT 
SUB140 36. 1.25- 3. 2.  2. .02 

HYDROGRAPH AT 
DRllOE 98. 1.25 11. 8. 8. .OO 

ROUTED TO 
RC140B 95. 1.25 11. 8. 8. .OO 

3 COMBINED AT 
SUM1 40 247. 1.33 22. 16. 16. .02 

HYDROGRAPH AT 
DVR80B 43. 1.25 2. 1. 1. .OO 

HYDROGRAPH AT 
DVR800 424. 1.58 35. 26. 26. .OO 

2 COMBINED AT 
SM150A 424. 1.58 37. 27. 27. .OO 

ROUTED TO 
RCH150 373. 1.75 40. 29. 29. .OO 

HYDROGRAPH AT 
SUB1 50 144. 1.25 ' 9. 7. 7. .06 

2 COMBINED AT 
SM150B 

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS D I R E C T  RUNOFF UlTHOUT BASE FLU) 

IN~ERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT D T PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI (CFS) (MIN) (IN) (MINI (CFS) (MINI ( I N )  

RCH40B MANE .49 57.75 71.03 .70 5.00 54.58 70.00 .71 

CdNTlNUITY SUMMARY (AC-FT) - INFLOU= .1649E+01 EXCESS= .0000E+00 OUTFLOW= .1652€+01 BASIN STORAGE= .6982E-05 PERCENT ERROR- - . 2  

RCHW MANE -19 429.96 90.38 -1.00 5.00 424.62 90.00 -1.00 

1 RCH80C MANE 1.34 55.49 92.17 2.84 5.00 51.99 95.00 2.79 

CONTINUITY SUMMARY (AC-FT) - INFLOW .1654E+01 EXCESS= .0000E+00 OUTFLOU= .1665E+01 BASIN STORAGE= .1310E-03 PERCENT ERROR= - . 7  

RCH100 MANE 2.32 56.16 74.24 -1.00 5.00 56.16 75.00 -1 .OO 



RCllON MANE 1.23 50.00 73.00 .84 5.00 50.00 75.00 .83 

CONTINUITY SUMMARY (AC-FT) - I N F L W  .4361E+01 EXCESS= .0000E+00 WTFLOU= .4366E+01 BASIN STORAGE= .7497E-03 PERCENT ERROR= - . 2  

RC11OE MANE 1.92 15.21 95.50 -1.00 5.00 11.85 95.00 -1  .OO 

RC130A MANE .38 1455.59 95.44 .83 5.00 1445.48 95.00 .83 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1047E+03 EXCESS= .0000E+00 OUTFLOV= .1047E+03 BASIN STORAGE= .?031E-03 PERCENT ERROR= .C - 
RCHl2O MANE .38 373.95 90.72 -1.00 5.00 366.68 90.00 - 1  .OO 

RC130B MANE 1.13 71.32 92.84 4.63 5.00 68.92 95.00 4.62 

CONTINUITY SUMMARY (AC-FT) - I N F L W  .3925E+01 EXCESS= .0000E+00 OUTFLOW= .3949E+01 BASIN STORAGE= .2387E-03 PERCENT ERROR= -.6 

RC740A MANE 1.02 122.22 81.61 - 1  .00 5.00 120.63 80.00 - 1  .OO 

RC140B MANE 1.24 98.05 77.70 -1.00 5.00 95.01 75.00 - 1  .OO 

RCH150 MANE 5.00 424.58 105.86 -1.00 5.00 372.51 105.00 -1.00 

, ' 

"* NORMAL END OF HEC-1 *** . 



WESTCOK 

STANLEY CONSULTANTS, INC. TATUh16HE.A DRAIN.L\GE 

APPENDIX C 

HEC-1 INPUT DATA AND 
SUPPORTING CALCULATIONS 



BASIN CHARACTERISTICS AND PARAMETERS USED FOR OFF-SITE HYDROLOGY HEC-1 MODEL 11 623H1 P (EXISTING CONDITIONS) 

STANLEY CONSULTANTS. INC. 
WESTCOR TATUMISHEA JOB # 11 623 

= average 
.t = weighted 

APRIL 1994 
FILE: PARMHEC1 .WK1 

TOTAL 1592 2.488 



* * * O U T P U T  D A T A * * *  
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES 

PRECIPITATION FREQUENCY VALUES FOR WESTCOR TATUM/SHEA JOB #I1623 
PRIMARY ZONE NUMBER- 7 
SHORT-DURATION ZONE NUMBER- 8 

LATITUDE 33.50N LONGITUDE 111.90W ELEVATION 1800 FEET 

POINT VALUES 

RETURN PERIOD 
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE 
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES: 
DEPTH-AREA RATIOS IN THE SEKI-ARID SOUTHWEST UNITED STATES 
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40 
ZEHR AND MYERS 
AUGUST 1984 

INPUT DATA 

PROJECT NAME-WESTCOR TATUM/SHEA JOB #I1623 
ZONE- 7 SHORT-DURATION ZONE- 8 
LATITUDE- 33.50 LONGITUDE- 111.90 ELEVATION- 1800 
2-YR, 6-HR PCPN- 1.30 100-YR, 6-HR PCPN= 3.30 
2-YR, 24-HR PCPN- 1.70 100-YR, 24-HR PCPN= 4.10 

* * * *  E N D  OF R U N  * * * *  





Shor t . -durat ion  zones, t~sed tn 
calculate 5 to .30 m i n  cluruticms. 
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Soil Conservation Service 

Sdl Survey of Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona 
(S~EXT U$ ~7 
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* HEC-2 WATER SURFACE PROFILES 
* 
* V e r s i o n  4.6.2; Hay 1991 t 

* * 
* RUN DATE 18FEB94 T IME 16:03:34 
*t******tttt*t*******n*****tr*t***w******* 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

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

6 0 9  SECOND STREET, SUITE D 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  

( 9 1 6 )  7 5 6 - 1 1 0 4  
..................................... 

PAGE 1 

T H I S  RUN EXECUTED 18FEB94 16:03:34 
*tt.ttt*t*Ht*Ht***HHHHH****HC+ 

HEC-2 WATER SURFACE PROFILES . 
V e r s i o n  4.6.2; Hay 1991 
* t t * t t * + t * * t * I C H H H t * * t * t t  

UESTCOR NE CORNER T A T W  AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  
RATING CURVE FOR MAIN CHANNEL S P L I T  AT 44TH STREET 
MAIN CHANNEL AT 44TH ST INPUT FILENAME: 11623H2Y 

1. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM 

2. CROSS SECTION GR STATIONING USES CENTERLINE OF MAIN CHANNEL 
AS STA 1 W 0 0  

3. CENTERLINE INTERSECTION OF 44TH STREET AND MAIN CHANNEL 
CORRESPONDS TO CROSS SECTION LOCATION STATION 10+00 

4 .  CROSS SETION DATA DEVELOPED FROM S C I  SURVEY NOTES PC 2 6  

5. STARTING UATER SURFACE ELEVATION BASED ON SLOPE-AREA METHM) 
USING ESTIMATED SLOPE OF 0 .011  FT/FT 

J 1  ICHECK I N P  N I N V  I D I R  STRT METRIC HVINS 0 USEL FQ 

2 0.011 1407.0 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 -1 

J3 VARIABLE CODES FOR S U W R Y  PRINTOUT 



J5 LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

NC 0.035 0.035 0.035 0.1 0.3 
0 T 7 100 500 1000 1500 2000 2500 3000 
XI 9.335 5 947.0 1052.0 
GR 1410.0 947.0 1408.0 961 .0 1406.6 1000.0 1407.6 1039.0 1410.9 1052.0 

1 
18FEB94 16:03:34 PAGE 2 

11 UESTCOR NE CORNER  TAT^ AND SHEA STANLEY CONSULTANTS # 11623 

JI ICHECK INO NINV IDIR STRT ' METRIC HVINS 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 

PAGE 3 

P USEL FP 

1407.5 

I BU CHN 1 M I TRACE 

T 1 UESTCOR NE CORNER T A T W  AND SHEA STANLEY CONSULTANTS # 11623 

J1 ICHECK 1NQ N I N V  I D I R  STRT METRIC HV1NS 0 USEL FP 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BU CHNIM ITRACE 

T f WESTCLX NE CORNER T A T W  AND SHEA STANLEY CONSULTANTS # 11623 

J1 ICHECK INP NINV I D I R  STRT METRIC HVINS P USEL FP 

5 0.011 1408.5 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM I TRACE 

i 4 - 1 

' 1 

PAGE 4 

PAGE 5 



T 1  WESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 0  N I N V  I D l R  STRT METRIC HVINS Q 

6 0 . 0 1 1  

J 2  NPROF IPLOT PRFVS X S E N  XSECH FN ALLDC IBW 

T 1 WESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J1 ICHECK I N Q  N l N V  I D I R  STRT METRIC HVINS Q 

7 0.011 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  

6 - 1 

11 WESTCOR N E  CORNER T A T W  AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC H V l N S  Q 

8 0.011 

J Z N P R O F  I P L O T  PRFVS XSECV XSECH FN ALLDC I B U  

1 5  -1 

USEL FQ 

1 4 0 9 . 0  

CHNIM I TRACE 

PAGE 7 

WSEL FQ 

1409 .5  

CHNIM I TRACE 

PAGE 8 

USEL FQ 

1410 .0  

CHNIM I TRACE 

PAGE 9 

T H I S  RUN EXECUTED 18FEB94  16 :03 :36  
*****************H******H***H**** 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 
*******l*****H**H**t.****H***i**** 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

MAIN CHANNEL AT 44TH ST  

SUMMARY PRINTOUT 

SECNO a CWSEL CRIVS QLOB VLOB K*XNL PCH VCH K'XNCH QROB VROB K*XN 

9.335 100.00 1407 .62  .OO .OO .OO .OO 100.00 2 . 8 6  3 5 . 0 0  .OO .OO .O 



PAGE 1 0  

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

C R I T I C A L  DEPTH ASSUMED 
M I N I M W  S P E C I F I C  ENERGY 
C R I T I C A L  DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
C R I T I C A L  DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
C R I T I C A L  OEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
C R I T I C A L  DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
C R I T I C A L  DEPTH ASSUMEO 
MINIMUM S P E C I F I C  ENERGY 
C R I T I C A L  DEPTH ASSUMED 
H I N I M W  S P E C I F I C  ENERGY 

WARNING SECNO= 10.165 PROFILE= 1 CONMYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 10.165 PROFILE= 2 CONMYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

1 C R I T I C A L  DEPTH ASSUMED 
1 PROBABLE MINIMUM S P E C I F I C  ENERGY 
1 2 0  T R I A L S  ATTEMPTED TO BALANCE WSEL 
2 C R I T I C A L  OEPTH ASSUMEO 
2 PROBABLE MINIMUM S P E C I F I C  ENERGY 
2 2 0  T R I A L S  ATTEMPTED TO BALANCE USEL 
3 C R I T I C A L  OEPTH ASSUMED 
3 PROBABLE MINIMUM S P E C I F I C  ENERGY 



CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTICN SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

20 T R I A L S  ATTEMPTED TO BALANCE WSEL 
C R I T I C A L  DEPTH ASSUMED 
PROBABLE MINIMUM S P E C I F I C  ENERGY 
20 T R I A L S  ATTEMPTED TO BALANCE WSEL 
C R I T I C A L  DEPTH ASSUMED 
PROBABLE MINIMUM S P E C I F I C  ENERGY 
20 T R I A L S  ATTEMPTED TO BALANCE USEL 
C R I T I C A L  DEPTH ASSUMED 
PROBABLE MINIMUM S P E C I F I C  ENERGY 
20 T R I A L S  ATTEMPTED TO BALANCE WSEL 
C R I T I C A L  DEPTH ASSUMED 
PROBABLE MIN IMUM S P E C I F I C  ENERGY 
20 T R I A L S  ATTEMPTED TO BALANCE WSEL 
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l*ttttt*tt*tt*t~t*t*n**t****t***.r*t******** 

* HEC-2 WATER SURFACE PROFILES * 
* 

V e r s i o n  4.6.2; M a y  1 9 9 1  * 
* RUN DATE 26FEB94 TIME 12:49:08 ............................................ 

X X XXXXXXX XXXXX 
X X X  X X 
X X X  X 
XXXXXXX XXXX X 
X X X  X 
X X X  X X 
X X XXXXXXX XXXXX 

..................................... 
HEC-2 WATER SURFACE PROFILES 

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET, SUITE 0 
* DAVIS,  CALIFORNIA 9 5 6 1 6 - L 6 8 7  
t ( 9 1 6 )  7 5 6 - 1 1 0 4  
t*****t*t**********t*****t*f*t***ttt 

XXXXX 
X X 

X 
XXXXX XXXXX 

X 
X 
XXXXXXX 

PAGE 1 

THIS  RUN EXECUTED 26FEB94 12:49:08 

V e r s i o n  4.6.2. M a y  1991 ..................... *************** 

T 1 UESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  
7 2  RATING CURVE FOR 4 4 T H  STREET AND NORTH LANE F L W  S P L I T  
T 3  44TH ST AND NORTH LN INPUT FILENAME: 11623H2U 
T4  
T 4  -, 1. CROSS SECTIOF(.ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM 
14 
T4 2. CROSS SECTION GR STATIONING USES CENTERLINE OF 44TH ST 
T 4  AS STA 10+00  
T 4  
14 3. CROSS SETION DATA DEVELOPED FROM S C I  S U R ~ E Y  NOTES PC 2 4  
I4 
T 4  4. STARTING WATER SURFACE ELEVATION BASED ON SLOPE-AREA METHOO 
7 4  USING ESTIMATED SLOPE OF 0 .009  FT/FT 
T 4  

J 1  ICHECK I N P  N I N V  I D I R  STRT METRIC HVINS Q WSEL FQ 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

J 3  VARIABLE COOES FOR SUMMARY P R I N T W T  

3 8  4 3  1 2 1 3  5 5  1 6  1 4  2 6  1 7  
1 5  5 6  18 

J 5  LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

26FEB94 12:49:08 PAGE 2 

T 1 MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N P  N I N V  l D I R  STRT METRIC HVlNS Q USEL FQ 

3 0 .009  1409 .0  

J 2  NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

2 - 1 

1 
26FEB94 12:49:08 PAGE 3 

T 1 WESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 0  N I N V  I D I R  STRT METRIC HVINS Q USEL FQ 

4 0 . 0 0 9  1409 .5  

J2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHN IM l TRACE 



PAGE L 

T 1 MSTCOR NE CORNER TATUM AND SHEA 

J l  ICHECK I N Q  N I N V  I D I R  

5 

52 NPROF IPLOT PRFVS XSECV 

4 - 1 

T 1 WESTCOR NE CORNER TATUM AND SHEA 

J1 ICHECK INQ N I N V  I D I R  

6 

J2 NPROF I P L O T  PRFVS XSECV 

15 - 1 

STANLEY CONSULTANTS # 11623 

STRT METRIC HV lNS 0 

0.009 

XSECH FN ALLDC IBW 

STANLEY CONSULTANTS # 11623 

STRT METRIC HVINS Q 

0.009 

XSECH FN ALLDC I B U  

WSEL FO 

1410.0 

CHNIM ITRACE 

PAGE 5 

WSEL FO 

1410.5 

CHNIM ITRACE 

PAGE 6 

THIS RUN EXECUTED 26FEB94 12:49:09 
*****+******************+********+*** 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2- M a y  1.991 ************+***k*** **+************ 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER JNDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

44TH ST AND NORTH L N  

SUMMARY PRINTOUT 

SECNO Q CUSEL CRIWS QLOB VLOB K*XNL OCH VCH K*XNCH OROB VROB K'X 

10.000 10.00 1408.61 1408.61 .DO .OO -00 10.00 2.08 16.00 . 00 . 00 
+ 10.000 50.00 1408.84 1408.84 .OO -00 .OO 50.00 2.87  16.00 . 00 . 00 
* 10.000 100.00 1408.99 1408.99 .OO . 00 .OO 100.00 3.38 16.00 . 00 . 00 

10.000 200.00 1409.19 1409.19 . 00 . 00 -00 200.00 4.31 16.00 . 00 . 00 
* 10.000 300.00 1409.37 1409.37 . 00 .OO .OO 300.00 4.87 16.00 . 00 .OO 

SUMMARY OF ERRORS AND SPECIAL  NOTES 

CAUTION SECNO= 10.000 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

PAGE 7 

CAUTION SECNO= 10.000 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 3 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 4 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 5 C R I T I C A L  DEPTH ASSUMED 
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~HHHHHH~*WHHHHHH~~~*~CHH****** 

* HEC-2 WATER SURFACE PROFILES * 
* V e r s i o n  4.6.2; May  1-1 * 
* * 

RUN DATE 26FEB94 TIME 16:47:56 
.......................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X 
XXXXXXX XXXX X 
x x x  X 

X 
XXXXX XXXXX 

X 

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

6 0 9  SECOND STREET, SUITE 0 
DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * (916) 7 5 6 - 1 1 0 4  

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

x x x  X X X 
X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 26FEB94 16:47:57 
******H*tH****H**H**HH********* 

HEC-2 WATER SURFACE PROF1 LES 

V e r s i o n  4.6.2- May l W l  t t t t ~ t * ~ t t t t t t & t -  tt*tn**Hn**t 

T I  MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  
TZ NORMAL DEPTH RATING CURVE FOR 44TH P L  NORTH OF SHEA BLVD 
T 3  44TH P L  NORTH OF SHEA INPUT FILENAME: 11623H2U 
T 4  
T 4  1. CROSS SECTION ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM 
7 4  
1 4  2. CROSS SECTION GR STATIONING USES CEYTERLINE OF 44TH P L  
T 4  AS STA 10+00 
T 4  
T 4  3. STARTING WATER SURFACE ELEVATION BASED & SLOPE-AREA METHW 
T 4  USING ESTIMATED SLOPE OF 0.007 FT/FT 
T4  

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC HVlNS Q WSEL FQ 

2 0 .007  

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 - 1 

5 3  VARIABLE CCDES FOR SUMMARY P R l N T W T  

J 5  LPRNT NUMSEC 

-10 -10 

********REQUESTED SECTION NUMBERS******** 

NC 0.016 0.016 0.016 0.1 0.3 . 
QT 5 1 0 0  1 2 5  200 2 5 0  3 0 0  
X I  10.00 9 975.0 1025.0 
GR 1400.0 975.0 1396.3 975.5 1396.2 979 .5  1395.6  979.5 1396.1 1000.0  
GR 1395.7 1020.5 1396.2 1020.5 1396.3 1024.5 1400.0 1025.0 

1 
26FEB94 16:47:57 PAGE 2 

T 1 MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 4  N l N V  I D I R  STRT METRIC HVINS Q WSEL FP 

3 0.007 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

2 - 1 

. T I  MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

PAGE 3 

1 J 1  ICHECK I N P  N I N V  I O I R  STRT METRIC HVlNS Q WSEL FO 

4 0 . 0 0 7  

J 2  NPROF [PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM l TRACE 

3 - 1 

1 



T 1 WESTCOR NE CORNER TATUM AND SHEA 

J 1  ICHECK I N Q  N I N V  I D I R  

5 

J 2  NPROF IPLOT PRFVS XSECV 

4 - 1 

1 
26FEB94 16:47:57 

T 1 MSTCOR NE CORNER TATUM AND SHEA 

J1  ICHECK INQ NINV I D I R  

6 

J2 NPROF IPLOT PRFVS XSECV 

1 5  - 1 

1 
26FEB94 16:47:57 

n****n****************H*********t* 
HEC-2 WATER SURFACE PROFILES 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVlNS Q WSEL F 0 

0 . 0 0 7  

XSECH FN ALLDC IBW CHNlM lTRACE 

PAGE 5 

STANLEY CONSULTANTS # 1 1 6 2 3  

ST RT METRIC HVINS Q WSEL F Q 

0 . 0 0 7  

XSECH FN ALLDC IBW CHNIM ITRACE 

PAGE 6 

T H I S  RUN EXECUTED 26FEB94 16:47 :57  

Version 4.6.2. M a y  1991 ****************&* *************** 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

. 
44TH P L  NORTH OF SHEA 

SUMMARY PRINTOUT 

SECNO Q CUSEL CRIWS OLOB VLOB K*XNL PCH VCH K'XNCH QROB VROB K*X 

1 
26FEB94 16:47:57 PAGE 7 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 10.000 PROFILE. 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 3 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 4 C R I T I C A L  DEPTH ASSUMED 
CAUTION S E C N P  10.000 PROFILE= 5 C R I T I C A L  DEPTH ASSUMED 
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l***tH*tH*tH**HH***tH**H*1H********** 

* HEC-2 WATER SURFACE PROFILES * * 
V e r s i o n  4.6.2; Hay 1991 * 

* * 
RUN DATE 25FEB94 TIME 15:46:45 ............................................ 

*77**77***7****77****7*7**777*777887 

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

6 0 9  SECOND STREET, SUITE D 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * ( 9 1 6 )  7 5 6 - 1 1 0 4  
***7**7+77***77****7t****7**7*****7* 

t********tt*H**Ht*H*tHH********* 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2- M a y  1991 *******7****tt**&*ttt ***C.******t** 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 25FEB94 15:46:45 

MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  
RATING CURVE FOR MAIN CHANNEL SPLITS AT SHEA AND AT 46TH STREET 
MAIN CHANNEL SHEA/46TH I N W T  FILENAME: 11623HEX 

1. CROSS SECT1ON.S ORIENTED LEFT TO RIGHT LOOKING DWNSTREAM 

2. CROSS SECTION GR STATIONING USES CENTERLINE OF MAlN CHANNEL 
AS STA 1 0 + 0 0  

3. CENTERLINE INTERSECTION OF 46TH STREET A ~ D  MAIN CHANNEL 
CORRESPONDS TO CROSS SECTION LOCATION STATION 10+00 

4. CROSS SETION DATA DEVELOPED FROM S C I  SURVEY NOTES PG 2 5  AND 
SUBSEQUENT S I T E  V I S I T S  

5. STARTING WATER SURFACE ELEVATION BASED ON SLOPE-AREA METHCO 
USING ESTIMATED SLOPE OF 0.013 FT/FT 

ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FP 

2 0.013 1385.5 

NPROF [PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM l TRACE 

J 3  VARIABLE COOES FOR SWMARY PRINTOUT 

J 5  LPRNT NWSEC 

-10 -10 

********REQUESTED SECTION NUMBERS******** 

25FEB94 15:46:45 PAGE 2 

25FEB94 15:46:45 

T I  MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

PAGE 3 



J 1  ICHECK I N 0  NINV I D I R  STRT METRIC HVINS P 

3 0.013 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I B U  

2 - 1 

T I  MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 0  NINV I D  1 R STRT METRIC HVINS P 

4 0.013 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

3 - 1 

T 1 MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 0  NINV I D l R  STRT METRIC HVINS 0 

5 0.013 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

4 - 1 

I 
25FEB94 15:46:45 

. . 
T 1 UESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 0  N I N V  I D I R  STRT ' METRIC HVINS 0 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  

T 1  MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 11623 

J 1  ICHECK I N 0  N I N V  I D I R  STRT METRIC HVINS P 

7 0.013 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

6 - 1 

1 
25FEB94 15:46:45 

T 1 MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 11623 

J1 ICHECK I N P  N I N V  I D I R  STRT METRIC HVINS 0 

8 0 .013  

J Z  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  

15 - 1 

WSEL FO 

1386.0  

CHNIM ITRACE 

WS EL FP 

1386.5 

CHNIM ITRACE 

WSEL FO 

1387.0  

CHNIM ITRACE 

PAGE L 

PAGE 5 

PAGE 6 

WSEL FO 

1387.5 

CHNlM l TRACE 

PACE 7 

WSEL Fa 

1388.0 

CHNIM ITRACE 

PAGE 8 

USEL FQ 

1388.5 

CHNIM I TRACE 

PAGE 9 

THIS RUN EXECUTED 25FEB94 15 :46 :47  
********HH**H**HH**H***tt 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2. May  1991 j \ ***t************&**** ****H**H***** 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

MAIN CHANNEL SHEA/46TH 

SUMMARY P R I N T W T  



SECNO 0 CUSEL CRIWS QLOB VLOB K*XNL P C H  VCH K'XNCH QROB VROB 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION S E C N Q  9.250 PROFILE= 1 CRIT ICAL DEPTH ASSUMED 
CAUTION SECNQ 9.250 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNQ 9.250 PROFILE= 3 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNQ 9.250 PROFILE= 4 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 9.250 PROFILE= 5 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 9.250 PROFILE= 6 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 9.250 PROFILE= 7 CRITICAL DEPTH ASSUMED 

CAUTION SECNQ 9.750 PROFILE= 1 CRITICAL D E ~ T H  ASSUMED 
CAUTION SECNO= 9.750 PROFILE= 1 MINIMUM S P E C I F I C  ENERGY 
WARNING SECNQ 9.750 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING S E C N Q  9.750 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNQ 9.750 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNQ 9.750 PROFILE= 6 C R l T I C A L  DEPTH ASSUMED 

1 CAUTION SECNO= 9.750 PROFILE= 6 PROBABLE MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 9.750 PROFILE= 6 20 T R I A L S  ATTEMPTED TO BALANCE WSEL 
CAUTION S E C N Q  9.750 PROFILE= 7 C R I T I C A L  DEPTH ASSUMED 
CAUTION S E C N Q  9.750 PROFILE= 7 PROBABLE MINIMUM SPECIF IC ENERGY 
CAUTION SECNQ 9.750 PROFILE= 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNCG 
CAUTION S E C N Q  
CAUTION SECNQ 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNQ 
CAUTlON SECNO= 
CAUTION SECNO= 

PROFI LE= 
PROFI LE= 
PROFILE- 
PROFI LE= 
PROFILE= 
PROFI LE= 
PROFILE= 
PROF I LE= 

CRIT ICAL DEPTH ASSUMED 
PROBABLE MINIMUM S P E C I F I C  ENERGY 
20 T R I A L S  ATTEMPTED TO BALANCE USEL 
C R I T I C A L  DEPTH ASSUMED 
PROBABLE MINIMUM S P E C I F I C  ENERGY 
20 T R I A L S  ATTEMPTED TO BALANCE WSEL 
C R I T I C A L  DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

PAGE 10 





'g ...................... ......................... ......... DES IGNED B Y  ... .&5&. DATE . ~ . ~ . ! . T . ~ . ~ s H E E T  NO. PAGE NO. 
CHECKED BY ............................ DATE .................... OF ...................... J O B  N o .  ..................... I 1~2 .3  

LJFd JL- ........... orL 1 1. ..... 5.5 ftw, .... ................ ..... ......................... REVIEWED BY DATE SUBJECT: C..? ?.w 

.............................................................. 
I 

APPROVED BY ........................... DATE .................. 
8 

. -~ . . . 

42u -&-.- 4L-" .'<. LLl n/ 
p-i L 

I. 

---- 
.*\_ , LC- 

. . .  



lHHHHH*tHHHHHHHH*tHHHHH**C. 

HEC-2 UATER SURFACE PROFILES * 
* 

* V e r s i o n  4.6.2; M a y  1991 * 

RUN DATE 01MAR94 TIME 13:19:14 
WH**HWCfH**Ht***HHW********H****** 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
x X X  X X 

.................................... 
U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET. SUITE D 

* DAVIS,  CALIFORNIA'%^^^-^^^^ 
( 9 1 6 )  7 5 6 - 1 1 0 4  

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

x x x  x x X 
X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED OlMAR94 13:19:14 
HH**H~HH~HHHHHHH****H* 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2- M a y  1991 ) t t t H l t * t t + H ) t ~ + * *  HHHHHHHI 

MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  
RATING CURVE FOR 46TH STREET AND CLINTON STREET S P L I T  
46TH ST AND CLINTON INPUT FILENAME: 11623H2R 

1. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM 

2. CROSS S E C T I W  GR STATIONING USES CEYTERLINE OF 46TH ST 
AS STA 10+00 

3. CROSS SECTION DATA DEVELOPED FROM SCI  S U ~ Y  NOTES PG 2 1  

4. STARTING WATER SURFACE ELEVATION BASED ON SLOPE-AREA METHOD 
USING ESTIMATED SLOPE OF 0.008 FT/FT 

J 1  lCHECK I N P  NINV I D I R  STRT METRIC HVlNS Q WSEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

J 3  VARIABLE CCOES FOR SUMMARY P R l N T W T  

J 5  LPRNT NLMSEC 

- 1 0  -10 

********REQUESTED SECTION NUMBERS******** 

01MAR94 13:19:14 PAGE 2 

T1 MSTCOR NE CORNER TATUH AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N 0  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

3 0 .008 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

2 - 1 

1 
0 1MAR94 13:19:14 

T 1 MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N P  NINV l D I R  STRT METRIC HVINS Q WSEL FQ 

4 0.008 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3 - 1 

PAGE 3 



PAGE L 

T 1 UESTCOR NE CORNER TATUM AND SHEA 

J 1  ICHECK I N P  N I N V  I D l R  

5 

J 2  NPROF IPLOT PRFVS XSECV 

4 - 1 

T I  UESTCOR NE CORNER TATUM AND SHEA 

J1 ICHECK I N 0  N I N V  I D I R  

6 

J2 NPROF IPLOT PRFVS XSECV 

5 - 1 

11 WESTCOR NE CORNER TATUM AND SHEA 

J1 ICHECK I N 0  N I N V  I D I R  

7 

52 NPROF IPLOT PRFVS . XSECV 

1 5  - 1 

I 
1 *t~~~***t*ttt*ttt*tMMt*t*H*ttt* 

HEC-2 WATER SURFACE PROFILES 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVINS P WSEL FQ 

0.008 

XSECH FN ALLDC IBW CHNIM I TRACE 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVINS P USEL FP 

0.008 

XSECH FN ALLDC IBW CHNIM I TRACE 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVlNS O WSEL FQ 

0.008 

XSECH FN ALLDC IBW CHNlM I TRACE 

PAGE 5 

PAGE 6 

PAGE 7 

THIS RUN EXECUTED O1MAR94 13:19:15 

Version 4.6.2. M a y  1991 *t*******t******k*** ***tHM*tHU* 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

46TH ST AND CLINTON 

SUHARY PRINTOUT 

SECNO Q CWSEL CRIWS PLOB VLOB K*XNL PCH VCH KZXNCH 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 10.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 

PROB VROB K'X 

PAGE - 8  

CAUTION SECNO= 10.000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE. 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNOt 10.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
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1HH**WHHHHttH**WH****************** 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2; May  1991 

* RUN DATE 01MAR94 TIME 14:27:29 * 
ttt*t*HHt**t**t*****t*********t*********** 

*t****H**~H**H*tH*t**H********* 

HEC-2 WATER SURFACE PROFILES 

* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * ( 9 1 6 )  7 5 6 - 1 1 0 4  
.................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
xxxxxxx XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X xxxxxxx xxxxx XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 01MAR94 14 :27 :29  

V e r s i o n  4.6.2. M a y  1991 
~ttttttH-tttt&-t WHHttHttHt 

T l  WESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 11623 
1 2  RATING CURVE FOR 46TH STREET AND DESERT COVE S P L I T  
7 3  46TH ST AND DESERT COVE INPUT FILENAME: 11623H2S 
TL 
14 1. CROSS SECT1OU.S ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM 
1 4  
1 4  2. CROSS SECTION GR STATIONING USES CENTERLINE OF 46TH ST 
7 1  AS STA 10+00 
7 4  

$2 3. CROSS SECTION DATA DEVELOPED FROM SCI SU~VEY NOTES PG 2 0  
8 -  

7 4  4. STARTING WATER SURFACE ELEVATION BASED ON SLOPE-AREA METHOD 
7 4  USING ESTIMATED SLOPE OF 0.007 FT/FT 

J 1  ICHECK INQ N l  NV I D I R  STRT METRIC HVJNS Q USEL FQ 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM I TRACE 

J 3  VARIABLE CCOES FOR SLMMARY PRINTOUT 

38 4 3  1 2 13 5 5  16 1 4  2 6  
1 5  5 6  18 

J 5  LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

I 

01MAR94 14:27:29 PAGE 2 

T I  MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK INQ N I N V  I D I R  STRT METRIC HVINS Q WSEL FQ 

3 0.007 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 - 1 

T 1 UESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK I N Q  N l N V  I D I R  STRT METRIC HVINS Q WSEL FQ 

4 0.007 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3 - 1 

PAGE 3 



PAGE 4 

T 1 K S T C O R  NE CORNER TATUM AND SHEA 

J1 ICHECK I N Q  N I N V  I D I R  

5 

J 2  NPROF IPLOT PRFVS XSECV 

4 - 1 

1 
0 1 MAR94 14:27:29 - 

T 1 K S T W R  WE CORNER TATUM AND SHEA 

J1  ICHECK 1NQ NINV I D I R  

6 

J 2  NPROF . I P L O T  PRFVS XSECV 

5 - 1 

T 1 MSTCOR NE CORNER TATUM AND SHEA 

J 1  ICHECK INQ N I N V  I D I R  

7 

J 2  NPROF IPLOT PRFVS . XSECV . . 

1 5  - 1 

H*+***+*****tM***+*************** 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2- M a y  1991 ..................... *************** 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVINS 0 WSEL FQ 

0 . 0 0 7  

XSECH FN ALLOC IBW CHNIM ITRACE 

PAGE 5 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVINS Q WSEL FQ 

0.007 

XSECH FN ALLDC I B U  CHNIM ITRACE 

PAGE 6 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVINS 0 WSEL FQ 

0 . 0 0 7  

XSECH FN ALLDC IBW CHNIM I TRACE 

. 
PAGE 7 

T H I S  RUN EXECUTED 01MAR94 14:27:30 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

46TH ST AND DESERT COVE 

SUMMARY P R l N T W T  

SECNO 0 CUSEL CRIWS QLOB VL OB K*XNL QCH VCH K*XNCH QROB VROB K*X 

1 
01MAR94 14:27:29 PAGE 8 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION S E C N a  10.000 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 
CAUTION S E C N a  10 .000  PROFILE= 2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO= 10.000 PROFILE= 3 CRITICAL DEPTH ASSWED 
CAUTION S E C N a  10 .000  PROFILE= 4 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECN* 10.000 PROFILE= 5 C R I T I C A L  DEPTH ASSUMED 
CAUTION S E C N a  10.000 PROFILE= 6 C R I T I C A L  DEPTH ASSUMED 
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................................... 
* HEC-2 WATER SURFACE PROFILES * 

* V e r s i c n  4.6.2; M a y  1991 * 
* 

RUN DATE 01MAR94 TIME 09:41:24 ........................................ 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 

.................................... 
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
6 0 9  SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  
( 9 1 6 )  7 5 6 - 1 1 0 4  

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

X X X  X 
X X X  X X 
X X XXXXXXX XXXXX 

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

HEC-2 WATER SURFACE PROFILES 

X 
X 
XXXXXXX 

PAGE 1 

THIS RUN EXECUTED OlMAR94 09:41:24 

Version 4 6 2 -  Ma 1991 ********tc**i+;*~****X************** 

T 1 WESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 11623 
T 2  NORMAL DEPTH RATING CURVE FOR TATUM BLVD S W T H  OF SHEA BLVD 
T 3  TATUM S W T H  OF SHEA I N W T  FILENAME: 11623H2T 
T 4  
T 4  1. CROSS SECTION ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM 
T 4  
T 4  2. CROSS SECTION GR STATIONING USES CENTERLINE OF TATUM 
T 4  AS STA 10+00 
T 4  
1 4  3. STARTING WATER SURFACE ELEVATION BASED & SLOPE-AREA METHCO 
1 4  USING ESTIMATED SLOPE OF 0.0025 FT/FT 
T4  

WSEL FO J 1  ICHECK I N 0  NJNV l D l R  STRT METRIC HVINS 0 

2 0.0025 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHN I M  ITRACE 

1 - 1 

5 3  VARIABLE C W E S  FOR SWMARY PRINTOUT 

5 5  LPRNT NUMSEC 

- 1 0  -10 

*******REQUESTED SECTION NUMBERS*****'** 

100 .0  953.0 100.5 1000.0  
102 .0  1052.5 

PAGE 2 

T I  WESTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS 0 WSEL FO 

3 0.0025 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

' 2 - 1 

1 
01MAR94 09:41:24 

T 1 MSTCOR NE CORNER TATUM AND SHEA STANLEY CONSULTANTS # 1 1 6 2 3  

PAGE 3 

J1 ICHECK IN0 N I N V  I D I R  STRT METRIC HVINS 0 USEL FO 

4 0.0025 

J2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM I TRACE 

3 - 1 

1 



T 1 UESTCOR NE CORNER TATUM AND SHEA 

J1 ICHECK I N P  N I N V  I D I R  

5 

J 2  NPROF IPLOT PRFVS XSECV 

4 - 1 

1 
01MAR94 W:41:24 

T 1 MSTCOR NE CORNER TATUM AND SHEA 

J 1  ICHECK I N 9  N I N V  I D l R  

6 

J 2  NPROF IPLOT PRFVS XSECV 

15 - 1 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVlNS P USEL FP 

0.0025 

XSECH FN ALLDC 1BU CHNlM l TRACE 

PAGE 5 

STANLEY CONSULTANTS # 1 1 6 2 3  

STRT METRIC HVINS 0 WSEL FP 

0.0025 

XSECH FN ALLDC I B U  CHNIM ITRACE 

PAGE 6 

T H I S  RUN EXECUTED 01MAR94 09:41:2G 
................................. 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4 6 2-  Ma 1991 **+****+***ti*;*k+**Y************ti 
. . 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

TATUM SOUTH OF SHEA 

SUMMARY PRINTOUT 

SECNO P W S E L  CRIUS PLOB VLOB K*XNL OCH VCH K*XNCH PROB VROB 

1 
01MAR94 09:41:24 PAGE 7 

SWMARY OF ERRORS AND SPECIAL NOTES 
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1 HHH*tHHHHHHHHHH**HHHHHHH 

* HEC-2 UATER SURFACE PROFILES * 
* 

V e r s i o n  4.6.2; M a y  1991 * 
RUN DATE l W A Y %  T I M  08:38:13 

**H**n**HH******HHH******H***H*** 

H****H**HHH**HHHHHHHH*** 

HEC-2 UATER SURFACE PROFILES 

X X XXXXXXX XXXXX 
X X X  X X 
X X X  X 
XXXXXXX XXXX X 
X X X  X 
X X X  X X 
X X XXXXXXX XXXXX 

MSTCOR T A T W  AND SHEA STANLEY CONSULTANTS PROJECT # 11623 
RATING CURVE FOR T A T 4  FLOW S P L I T  AT CLINTON 
T A T W  BLM) SUBCRIT FILENAME: 11623HZE 

XXXXX 
X X 

X 
XXXXX xxxxx- 

X 
X 
XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 1UIAY94 08:38:13 

1. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING D M S T R W  

2. CROSS SECTION GR STATIONING USES UED.IA)(.LlNE OF T A T W  BLVD 
AS STA 10+00 . 

3. CENTERLINE INTERSECTION OF DESERT COVE AVE AND T A M  ELM) 
CORRESPONDS TO CROSS SECTION LOCATION STATION 10090 

4. CROSS SECTION GR DATA BASED ON VAL-TEC, INC. RESULTS OF SURVEY 
DATED 4/1992. D A T W  I S  CITY OF PHOENIX. 

5. STARTING UATER SURFACE ELEVATION BASED ON SLOPE-AREA METHW 
USING ESTIMATED SLOPE OF 0.0047 FT/FT 

J 1  ICHECK 1NQ NINV I D l R  STRT METRIC HVINS Q VSEL FQ 

2 0.0047 1369.5 

J2  NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

1 - 1 

53 VARIABLE CCDES FOR SLMMARY PRlNTaJT 

J 5  LPRNT NWSEC *****REQUESTED SECTION NWBERShC*** 

-10 -10 
1 

13MAY94 08:38: 13 PAGE 2 



T 1 UESTCOR TATW AND SHEA STANLEY CONSULTANTS PROJECT # 11623 

J1 ICHECK I N 0  NlNV I D I R  STRT METRIC W I N S  P 

3 0.0047 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  

2 - 1 

STA= 947. 1053. 1060. 
PER Q= 98.1 1.9 
AREA= 30.8 1.3 

M L =  3.2 1.5 
DEPTH= .4 .Z 

FLOU DISTRIBUTION FOR &CNO=- .101.35 CUSEL- 1370.75 

STA= 947. 948. 1053. 1057. 
PER Q= .O 99.7 .3 . 
AREA= .1 30.8 .4 

ML= -1 3.2 -9 

F L W  DISTRIBUTION FOR SECN* 

STA= 947. 948. 1053. 
PER Q= .O 100.0 

AREA= .O 28.8 
VE L= .1 3.5 

DEPTH= .O -4 

F L W  DISTRIBUTION FOR SECNO= 

STA= 946. 948. 1053. 
PER Q= .3 99.6 
AREA= .i? 28.4 

M L =  1.4 3.5 
DEPTH= .1 .4 

FLU4 DISTRIBUTION FOR SECNO= 

1 
1 YIAY 94 08:38: 13 

SECNO DEPTH WSEL  CRIUS USELK EG HV 
Q PLOB PCH ALOB ACH AROB 
TIME M O B  VCH VROB XNL XNCH XNR 
SLOPE XLOeL XLCH XLOBR I T R I M  IDC ICOWT 

FLU4,DISTRIBUTION FOR SECNO= 109.90 CVSEL= 1375.78 

STA= 953. 1053. 
PER Q= 100.0 

AREA= 3.2 

F L W  DISTRIBUTION FOR SEW* 111.95 

STA= 953. 1053. 
PER Q= 100.0 

AREA= 3.8 
E L =  1.6 

DEPTH= -1 

HL 
M L  
VIM 
CORAR 

PAGE 3 

USEL FQ 

1369.7 

CHNIM ITRACE 

15 

PAGE 4 

OLOSS L-BANK ELEV 
TUA R-BANK ELEV 
ELMIN SSTA 
TOPVID ENDST 

PACE 5 

5L/ 



T 1 UESTCOR TATLJM AND SHEA STANLEY CCNSULTANTS PROJECT # 11623 

J1 ICHECK INP  NINV I D I R  STRT METRIC WINS P E E L  FP 

4 0.0047 1370.3 

JZ NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 

FLOU DISTRIBUTION FOR SECN* 99.20 WSEL= 1370.35 

STA= 944. 948. 1053. 1067. 1107. 1145. 
PER P= .4 87.8 - 6.2 4.6 1 .0 

AREA= 1.0 89.8 9.4 11.9 4.7 
E L =  2.0 4.9 3.3 2.0 1.1 

DEPTH= .3 .9 .6 .3 -1 

FLDU DISTRIBUTION FOR SEW* 101.35 CUSEL= 1371.39 

STA= 944. 948. 1053. 1065. 1079. 
PER Q= .8 93.6 4.8 .9 

AREA= 1.5 90.2 7.3 2.7 
M L =  2.5 5.2 3.2 1.5 

DEPTH= .4 .9 .6 .Z 

FLCU DISTRIBUTION FOR SEW* 103.50 

STA= 944. 948. 1053. 1064. 
PER Qr .6 97.2 2.1 

AREA= 1.4 92.8 4.5 
M L =  2.3 5.2 2.4 

DEPTH= .4 .9 .4 

FLCU DISTRIBUTION FOR SECN* 105.70 CUSEL= 1374.28 

STA= 943. 948. 1053. 1073. 1110. 
PER P= 1.0 85.8 6.5 6.7 

AREA= 1.9 82.7 ' 10.9 14.1 
E L =  2.6 5.2 3.0 2.4 , . 

DEPTH= .4 .9 .5 .4 
* 

FLCU DISTRIBUTION FOR SECN* 107,80 WSEL= 1375.25 

STA= 946. 948. 1053. 
PER P= 1 99.9 

AREA= .2 49.8 
M L =  .8 2.5 

. DEPTH= -1 -5 

SEW0 DEPTH CVSEL CRIUS USELK EG HV HL OLOSS L-BANK €LEV --- - 

P  LOB PCH ~ ALOB ACH AROB M L  TUA R-BANK €LEV QRfk 

XNL TIME VLOB VCH VROB XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITR IAL  IDC ICON1 CORAR TOWID  ENDST 

FLOW DISTRIBUTION FOR SECN* 109.90 M E L =  1375.97 

STA= 953. 1053. 
PER Q= 100.0 

AREA= 12.5 
E L =  2.5 

DEPTH= .2 

FLOW DISTRIBUTION FOR SEW* 111.95 

T 1 UESTCOR TATLJM AND SHEA STANLEY COWSULTANTS PROJECT # 11623 

J1 ICHECK IMP NINV I D I R  STRT METRIC W I N S  9 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  

FLOW DISTRIBUTION FOR SEW* 99.20 CUSEL= 1370.62 

PACE 7 

I S E L  FQ 

1310.8 

CHNIM I TRACE 

15 

PAGE 6 

STA. 943. 948. 1053. 1067. 1107. 1187. 
PER Q= .6 80.7 6.4 8.0 4.3 

AREA= 2.1 118.4 13.3 22.8 20.9 
E L =  2.4 5.5 3.8 2.8 1.7 

DEPTH= .5 1.1 .9 .6 .3 



FLCU DISTRIBUTION FOR SECNCF 101.35 CUSEL= 1371.69 

STA= 942. 948. 1053. 1065. 1090. 
PER O= 1.1 91.0 5.6 2.3 

AREA= 2.9 121.7 11.1 8.7 
M L =  2.9 6.0 4.0 2.1 

DEPTH= .5 1.2 .9 .3 

FLOW DISTRIBUTION FOR SECNO= 103.50 CUSEL= 1373.15 

STA= 942. 948. 1053. 1067. 1074. 
PER Q= 1.0 95.6 3.4 .1 

AREA= 2.8 125.2 8.7 -5 
M L =  2.8 6.1 3.1 .8 

DEPTH= .5 1.2 -6 .1 

STA= 941. 948. 1053. 1073. 1110. 
PER Q= 1.4 78.8 8.5 11.3 

AREA= 4.2 125.4 19.5 29.6 
M L =  3.3 6.3 4.4 3.8 

DEPTH= .6 1.2 .9 .8 

FLCU DISTRIBUTION FOR SECNO= 107.80 CUSEL= 1375.71 

STA= 944. 948. 1053. 
PER O= .6 99.4 

AREA= 1.3 95.4 
M L= 1.1 2.6 

DEPTH= .4 -9 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB OCH OROB ALOB ACH AROB M L  TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR M N  ELMIN SSTA 
SLOPE XLOBL XLCH . XLOBR I T R I A L  I D C  ICCUT CORAR TOPUID ENDST 

FLOU DISTRIBUTION FOR SECN* 109.90 W E L =  1376.09 . 
STA= 953. 1053. 

PER O= 100.0 
AREA= 21.9 

M L =  2.9 
DEPTH= .2 

F L C U D I S T R I B U T I O N  FORSECNO= 111.95 

T 1 UESTCOR TATUM AND SHEA STANLEY CONSULTANTS PROJECT # 11623 

J1 ICHECK INQ N I N V  I D I R  STRT M i T R I C  HVINS 0 USEL FQ 

6 0.0047 1371.4 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHN I M  ITRACE 

15 - 1 15 

FLCU DISTRIBUTION FOR SECNO= 99.20 CUSEL- 1371.03 

STA= 941. 948. 1053. 1067. 1107. . 1200. 
PER P= .9 71.2 6.2 10.3 11.4 

AREA= 4.4 161.0 19.2 39.0 58.2 
E L =  3.0 6.6 4.9 4.0 2.9 

DEPTH= .7 1.5 1.3 1 .O .6 

STA= 939. 948. 1053. 1065. 1102. 1115. 
PER Q= 1.6 85.9 6.2 6.2 .1 

AREA= 6.9 182.3 18.3 28.2 1.7 
E L =  3.5 7.1 5.1 3.3 1 .O 

FLCU DISTRIBUTION FOR SECNCF 103.50 CUSEL= 1373.76 

STA= 939. 948. 1053. 1067. 1100. 
PER P= 1.6 91.4 5.3 1.8 

AREA= 6.9 189.1 17.6 12.7 
. E L =  3.5 7.3 4.5 2.1 

DEPTH= .8 1.8 1.2 .4 

FLCU DISTRIBUTION FOR SECNO= 105.70 CUSEL= 1375.32 

STA= 938. 948. 1053. 1073. 1110. 
PER Q= 1.9 75.0 9.3 13.8 

PAGE 8 

PAGE 9 



FLOU DISTRIBUTION FOR SECN* 107.80 

STA= 940. 948. 1053. 
PER Q= 1.4 98.6 

AREA= 5.6 177.6 
M L =  1.3 2.8 

DEPTH= .7 1.7 

PAGE 10 

SECNO DEPTH WSEL- CRlVS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB PCH QROB ALOB ACH AROB VOL TU A R-BANK ELEV 
TIME VLOB VCH VROB XN L XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITR IAL  IDC I C m T  CORAR TOWID  ENDST 

F L W  DISTRIBUTION FOR SECN* 109.90 CUSEL= 1376.68 

STA= 946. 948. 1053. 
PER Q= -1 99.9 

AREA= -4 79.8 
E L =  .5 1.6 

DEPTH= .Z .8 

FLCU DISTRIBUTION FOR SECNO= I l l .%  

STA= 953. 1053. 
PER Q= 100.0 

AREA= 35.3 
M L =  3.5 

DEPTH= .4 

PAGE 11 

THIS RUN EXECUTED 1UUY94 08:38:16 
nn**n**nmnwnwn**nnn*tn*  

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2- May 1991 H******HwH~~H* nnnn.tttn* 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUmARY OF ERRORS L I S T  

TATUM BLM) SUBCRIT 

SUCHARY PRINTOUT 

SECNO Q CWSEL CRIUS QLOB VLOB P X N L  QCH VCH K*XNCH QROB VROB 

PAGE 12 

SEW0 Q CUSEL CRIUS QLOB M O B  P X N L  QCH VCH K*XNCH 

109.900 3.00 1375.72 1375.72 .00 .OO .OO 3.00 1.76 16.00 
* 109.900 6.00 1375.78 1375.78 .OO .OO .OO 6.00 1.86 16.00 

M O B  VROB 



PAGE 1 3  

TATUM B L W  SUBCRIT 

SUWARY PRINTOUT 

DEPTH XLCH STENCL SST A ENDST STENCR SECNO Q CUSEL AREA ELM I N  

PAGE 14 

TATUM BLVD SUBCRIT 

S U W Y  P R I N T W T  

STENCR SECNO Q CUSEL DIFVSP EG D I  FEG STENCL STCHL XLBEL STCHR 



1 
1 M A Y  94 PAGE 1 5  

SWFIARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECN* 99.200 PROFILE= 3 CRITICAL DEPTH A S W E D  
CAUTION S E C N a  99.200 PROFILE= 4 CRITICAL DEPTH A S W E D  
CAUTION SECN* 99.200 PROFILE= 5 CRITICAL DEPTH A S W E D  

CAUTlON S E C N a  101.350 PROFILE= 3 CRlTICAL DEPTH A S W E D  
CAUTION SECNCk 101.350 PROFILE= 3 M I N I M  SPECIFIC ENERGY 

CRITICAL DEPTH ASSWED 
PROBABLE MIN I H U - S ~ C ~  P I C  ENERGY 
2 0  TRlALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED 
PROBABLE M I N I M  SPECIFIC ENERGY 
2 0  TRIALS ATTEWTED TO BALANCE WSEL 

CAUTION S c N a  
CAUTION S E C N a  
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 

CRITICAL DEPTH A S W E D  
PROFILE= 
PROFI LE= 
PROFI LE- 

M I N I M  SPECIFIC ENERGY 
CRITICAL DEPTH ASSWED 
M I N I W M  SPECIFIC ENERGY . . . - . . - - 

PROF I LE= 
PROF I LE= 
PROFI LE= 
PROFI LE= 
PROFI LE= 
PROFILE= 
PROFI LE= 
PROF1 LE= 
PROF I LE= 

PROBABLE MlUIClLW SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED 
PROBABLE MINIHUH SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED 
PROBABLE MINIMU4 SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 

CAUTION SECN* 
CAUTION SECN* 
CAUTION s E c N a  
CAUTION SECN* 

CAUTION S E C N a  
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION S€CN& 
CAUTION S E C N a  
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 

105.700 PROFILE= 1 CRITICAL DEPTH ASSWED 
105.700 PROFILE= 1 MINIHUn SPECIFIC ENERGY 
105.700 PROFILE= 2 CRITICAL DEPTH A S W E D  
105.700 PROFILE= 2 M I N I M  SPECIFIC ENERGY 
105.700 PROFILE= 3 CRITICAL DEPTH A S ~ E D  

PROFILE= 
PROFILE= 
PROF1 LE= 
PROFI LE= 
PROF1 LE= 
PROFILE= 

PROBABLE MINIMU4 SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED 
PROBABLE MlNlCRW SPECIFIC ENERGY 
20 TRlALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUIED 

pR0FiiEr 5 pR&j&-iE iiYiiCKN-ScC1 FIG ENERGY 
105.700 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE USEL 

107.800 PROFILE= 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
107.800 PROFILE= 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
107.800 PROFILE= 3 CONVEYANCE CHANGE WTSIDE  ACCEPTABLE RANGE 
107.800 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
107.800 PROFILE= 5 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNING S E C N a  
UARNING SECN* 
WARNING &CN* 
WARNING SECN* 
UARNING SECN* 

CAUTION SEW* 109.900 PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECN* 109.900 PROFILE= 1 MlNlMUM SPEClF lC ENERGY 
CAUTION SECNG 109.900 PROFILE= 2 CRITICAL DEPTH ASSWED 
CAUTION SECN* 109.900 PROFILE= 2 PROBABLE M I N l H W  SPECIFIC ENERGY 

1 
PAGE 16 

CAUTION 
CAUT I ON 
CAUTION 
CAUT l ON 
CAUTlON 
CAUTlON 
CAUTION 
WARNING 

SECN* 
SECN- 
SECN* 
s c N a  
SECNO= 
SECN* 
SECNCk 

PRUFI LE= 
PROFI LE= 
PROFI LE= 
PROFI LE= 
PROF I LE= 
PROFILE= 
PROFILE= 
PROFI LE= 

20 TRlALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED 
PROBABLE MINIMUW SPEClFIC ENERGY 
2 0  TRlALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH Assam -. . - . - - . .- - - . . . . . . - - - . . -- 
PROBABLE MINIMU4 SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 
CONVEYANCE CHANGE WTSIDE  ACCEPTABLE RANGE 

UARNlNG SECN* 111.950 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
UARNING S E C N a  111.950 PROFILE= 2 WNVEYANCE CHANGE WTSIDE  ACCEPTABLE RANGE 
CAUTION SECN* 111.%0 PROFILE= 5 CRITICAL DEPTH ASSWED 
CAUTION SECN* 111 .%0 PROFILE= 5 PROBABLE MINIHUH SPECIFIC ENERGY 
CAUTION SEW* 111.950 PROFILE= 5 20 TRIALS ATTEWTED TO BALANCE USEL 



l**-****WH****W*H*W***** 

* HEC-2 UATER SURFACE PROFILES 

: Version 4.6.2; May 1991 * 
RUNDATE 1 N A Y P b  TIME 08:45:10 

H**********H*************t*****t******t*** 

X X XXXXXXX XXXXX 
X X X  X X 
x X X  X 

***************n***** 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2. M~J 1991 
~uttultu~tu&u HUUUHNU* 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
609 SEWND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

XXXXX 
X X 

X 
XXXXXXx xxxx x XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX)(XM( 

MSTCOR TATUn AND SHEA STANLEY CONSULTANTS PROJECT A) 11623 
RATING CURVE FOR T A T W  FLOW SPL IT  AT CLINTON 
TATUn B L W  SUPCRIT FILENAME: l l 6 2 3 H 2 F  

1. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING DOUWSTREM 

PAGE 1 

THIS RUN EXECUTED 1 W Y 9 4  08:45:10 

2. CROSS SECTION GR S~ATIONING USES MEDIAN LINE OF TATW BLVD 
AS STA 10+00 

3. CENTERLINE INTERSECTIOW OF DESERT C W E  A& AND TATLM ELM) 
CORRESPOWDS TO CROSS SECTlON LOCATION STATION loo+Oo 

4. CROSS SECTION GR DATA BASED ON VAL-TEC, INC. RESULTS OF SURVEY 
DATED 4 /1W2 .  D A T W  I S  CITY OF PHOENIX. 

5. STARTING UATER SURFACE ELEVATION BASED CRITICAL DEPTH 

ICHECK INQ NlNV I D I R  STRT METRIC HVlNS Q USEL FQ 

2 1 - 1 

NPROF IPLOT PRFVS XSECV XSECH FN ALLOC I W  CHNIM ITRACE 

1 - 1 1 5  

J 3  VARIABLE COOES FOR ! X M A R Y  PRINTOUT 

J 5  LPRNT NWSEC 

- 1 0  - 1 0  
1 

1 M Y 9 4  08:45:10 

*****REQUESTED SECTION NWBERS**** 

PAGE 2 



1 
1 M A Y  94 08:45: 10 

1369.8 1000.0 
1369.3 1047.0 

PAGE 3 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB AC H MOB M L  TUA R-BANK ELEV 
TIME VLOB VCH VROB XN L XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

FLW DlSTRlBUTlON FOR SEW- 111.95 CUSEL= 1376.81 

STA= 1032. 1053. 
PER Q= 100.0 

FLW DISTRIBUTION FOR SECNO= 109.90 CUSEL= 1375.72 

FLOU DISTRIBUTION FOR SECN* 107.80 - 1374.66 

STA= 953. 1053. 
PER Q= 100.0 

FLW DISTRIBUTION FOR SECN* 105.70 CUSEL= 1373.50 

STA= 947. 948. 1053. 
PER Q= .O 100.0 

AREA= -0 16.1 
E L =  .1 3.1 

DEPTH= .O .3 

FLW DISTRIBUTION FOR SECNO= 103.50 

STA= 953. 1053. 
PER Q= 100.0 

AREA= 15.6 
ML= 3.2 

DEPTH= .2 

SECNO DEPTH =EL CRIVS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH MOB ALOB ACH MOB VOL TUA R-BANK ELEV 
TIME VLOB . VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOFU10 ENDST 

FLW DlSTRIBUTION FOR SEW- 101.35 CUSEL= 1370.58 

FLW DISTRIBUTION FOR SEW* 99.20 

STA= 953. 1053. 1056. 
PER Q= 99.6 .4 

AREA= 16.6 .Z 
ML= 3.0 .9 

DEPTH= .3 .1 

1 
1 M A Y  94 08:45:10 

PAGE 4 

PAGE 5 

T 1 ESTCOR T A M  AND SHEA STANLEY CGUSULTANTS PROJECT # 11623 

J1 ICHECK INQ NINV I D I R  STRT METRIC WINS Q YSEL FQ 





FLOU DISTRIBUTION FOR SECN* 107.80 

STA= 947. 948. 1053. 
PER Q= .O 100.0 

AREA= .O 35.9 
M L =  .1 3.5 

DEPTH= .1 .4 

FLU4 DISTRIBUTION FOR SECN* 105.70 CUSEL= 1374.29 

STA= 943. 948. 1053. 1073. 1110. 
PER Q= 1.0 85.7 6.5 6.8 

AREA= 2.0 83.3 11.0 14.3 
M L= 2.6 5.1 - 3.0 2.4 

DEPTH= .4 .9 .5 .4 

FLOU DISTRIBUTlON FOR SECNO. 103.50 CUSEL= 1372.63 

STA= 945. 948. 1053. 1061. 
PER Q= .4 98.2 1.4 

AREA= .7 70.5 2.3 
M L =  3.0 7.0 3 4  

DEPTH= .3 -7 

SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOe PCH PRO6 ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WN ELMIN SSTA 
SLOPE X L d s L  XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

STA= 944. 948. 1053.. 1065. 1077. 
PER Q= -7 9i .3 - . 4.5 .6 

AREA= 1.3 83.1 6.5 1.9 . - , 

E L =  2.7 5.7 3.5 1.6 
DEPTH= .4 .8 .5 .2. * 0 

FLOU DISTRIBUTION FOR SECNO. 99.20 CUSEL= 1370.26 

STA= 945. 948. 1053. 1067. 1107. 1130. 
PER Q= .3 91.1 5.5 2.8 .3 

1 AREA= .8 80.1 8.0 8.0 1.7 
M L =  2.1 5.7 3.4 1.8 -9 

DEPTH= .3 .9 .5 .2 -1 

T 1 UESTCOR TATUM AND SHEA STANLEY CWSULTANTS PROJECT # 11623 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q USEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 

FLOU DISTRIBUTION FOR SECNO. 109.90 CUSEL= 1376.09 

STA= 953. 1053. 
PER Qs 100.0 

FLCU DISTRIBUTION FOR SECN(Z. 107.80 CUSEL= 1375.32 

STA= 946. 948. 1053. 
PER Q= .1 99.9 

AREA= -3 56.4 
M L =  1.5 4.4 

DEPTH= .2 .6 

STA= 941. 948. 1053. 1073. 1110. 
PER Q= 1.4 78.8 8.5 11.3 

AREA= 4.2 124.8 19.3 29.3 

FLOU DISTRIBUTION FOR S E W *  103.50 CUSEL= 1372.83 

PAGE 8 

PAGE 9 



STA= 944. 948. 1053. 1 w .  
PER Q= .6 97.3 2.0 
AREA= 1.3 90.6 4.2 

E L =  3.8 8.6 3.9 
DEPTH= .4 .9 .4 

SECNO DEPTH CVSEL CRIUS USELK EG HV HL 
Q QLOB QCH M O B  ALOB ACH AROB M L  
TIME VLOB VCH VROB XNL XNCH XNR U I N  
SLOPE XLOBL XLCH XLOBR ITR IAL  IDC ICONT CORAR 

- 
FLOU DISTRIBUTION FOR SECNO; 101.35 CVSEL= 1371.55 

STA= 943. 948. 1053. 1065. 1085. 
PER Q= .9 92.2 5.3 1.6 

AREA= 2.3 107.6 9-4 5 -6 

FLOU DISTRIBUTION FOR SECNO. 99.20 CUSEL= 1370.47 

STA= 944. 948. 1053. 1067. 1107. 1164. 
PER Q= .5 84.5 6.3 6.3 2.3 

AREA= 1.5 102.5 11.1 16.7 10.5 
E L =  2.8 6.6 4.5 3.0 1.8 

T 1 UESTCOR TATUM AND SHEA STANLEY CONSULTANTS PROJECT # 11623 

J1 ICHECK INQ N l N V  . I D I R  STRT METRIC HVINS Q . . 
6 1 -1- 

J 2  NPROF IPLOT PRFVS XSECV XSECH ' FN ALLDC I B U  

FLOU DISTRIBUTION FOR SECNO. 109.90 

STA= 951. 1053. 
PER Q= 100.0 

AREA= 35.0 
E L =  3.6 

DEPTH= .4 

FLOU DISTRIBUTION FOR SECNO; 107.80 

STA= 944. 948. 1053. 
PER Q= .5 99.5 

AREA* 1.2 92.8 
E L =  2.3 5.4 

FLOU DISTRIBUTION FOR SECNO. 105.70 CUSEL= 1375.32 

STA= 938. 948. 1053. 1073. 1110. 
PER P= 1.9 7'5.0 9.3 13.8 

AREA= 9.2 190.3 32.1 52.4 
M L =  4.1 7.9 5.8 5.3 

STA= 942. 948. 1053. 1067. 1076. 
PER P= 1.0 95.2 3.7 .1 

AREA= 3.1 131.8 9.6 1 .O 
E L =  5.0 10.8 5.7 1.7 

DEPTH= .6 1.3 .7 .1 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB M L  
TIME VLOB VCH VROB XN L XNCH XNR VIM 
SLOPE XLOBL XLCH XLOBR ITR IAL  IDC ICON1 MRAR 

OLOSS L-BANK ELEV 
TUA R-BANK ELEV 
ELMIN SSTA 
TOPVID ENDST - 

CHN l M  1 TRACE 

15 

PAGE 10 

PAGE 11 

PAGE 12 

OLOSS L-BANK ELEV 
TUA R-BANK ELEV 
ELHlN SSTA 
TOPWID ENDST 

FLOU DISTRIBUTION FOR SECNO= 101.35 CUSEL= 1371.93 

STA= 941. 948. 1053. 1065. 1099. 



PER Q= 1.3 89.0 6.0 3.7 
AREA= 4.4 147.4 1 . 1  16.0 
ML= 4.4 9.1 6.3 3.5 

DEPTH= .7 1.4 1.1 .5 

FLCU DISTRIBUTION FOR SECN* 99.20 

STA= 942. 948. 1053. 1067. 1107. 1200. 
PER Q= -7 76.6 6.4 9.1 7.1 

AREA- 2.9 135.0 15.6 29.1 35.2 
M L =  3.8 8.5 6.1 4.7 3.0 

DEPTH= .5 1.3 1.1 .7 .4 

PAGE 13 

THIS RUN EXECUTED 13MY94 08:45:13 
HH******H**HHH**H**H****HH* 

HEC-2 UATER SURFACE PROFlLES 

V e r s i o n  4.6.2- May 1991 
****f.****~.****k.r.r* ********HH*** 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSACE I N  SUmARY O f  ERRORS L I S T  

TATUM BLVD SUPCRIT 

SUmARY PRINTOUT 

SECNO Q CUSEL CRlUS QLOB VLOB K*XNL QCH VCH K*XNCH M O B  VROB P X  

1 
13fUY94 08:45:10 PAGE 14 

SECNO Q RlSEL C R I B  QLOB VLOB P X N L  QCH VCH K*XNCH MOB VROB K*X 

PAGE 15 

TATW BLVD SUPCRIT 

SUmARY PRINTOUT 

SECNO Q CUSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENDST STENCR TOPUID TU 



95.37 

17.64 
30.27 
67.84 
91.45 
94.17 

36.81 
47.95 
95.43 
96.59 

108.43 

55.57 
83.57 

155.98 
168.97 
172.08 

65.60 
79.60 

116.23 
120.27 
134.56 

67.16 
90.72 

132.84 
142.67 
158.56 

63.38 
91.13 

174.63 
220.49 
257.89 

PAGE 16 

TATUn BLVD SUPCRIT 

SUmARY PRINTOUT 

STCHL XLBEL STCHR STENCR SECNO P M E L  D I FUSP EG D l  FEG STENCL 

PAGE 17 

SWMARY OF ERRORS AND SPECIAL NOTES 



CAUTION SECN* 
CAUTION SECNO;: 
CAUTION SECNO. 
CAUTION SECNO. 
CAUTION SECN* 

CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECNO= 
CAUTION SECNO. 
CAUTION SECNO= 
CAUTION SECN* 
CAUTION SECNO. 
CAUTION SECN* 
CAUTION SECN* 
CAUTION SECNO. 

PROFI LE= 
PROFI LE= 
PROFI LE= 
PROFI LE= 
PROFI LE= 

1 CRITICAL DEPTH ASSWED 
2 CRITICAL DEPTH ASSWED 
3 CRITICAL DEPTH ASSWED 
4 CRITICAL DEPTH ASSWED 
5 CRITICAL DEPTH ASSWED 

PROFILE= 
PROFI LE= 
PROFILE= 
PROFILE= 
PROFI LE= 
PROFILE= 
PROFI LE= 
PROF I LE= 
PROF I LE= 
PROFILE= 
PROF l LE= 
PROFI LE= 

1 CRITICAL DEPTH ASSWED 
1 PROBABLE MINlHUn SPECIFIC ENERGY 
1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 
2 CRITICAL DEPTH ASSUED 
2 PROBABLE MINlMUn SPECIFIC ENERGY 
2 2 0  TRIALS ATTEMPTED TO BALANCE USEL 
3 CRITICAL DEPTH ASSWED 
3 PROBABLE MINIMU4 SPECIFIC ENERGY 
3 2 0  TRIALS ATTEMPTED TO BALANCE USEL 
4 CRITICAL DEPTH ASSUED 
4 PROBABLE HINIIIUCI SPECIFIC ENERGY 
4 20 TRIALS ATTEMPTED TO BALANCE USEL 

CAUT ION 
CAUTION 
CAUT ION 
CAUTION 
CAUTION 
CAUTION 

SECNO. 
SECNO;: 
SECN* 
SECNO;: 
SECNO;: 
SECNO;: 
SECNO;: 
SECNO;: 
SECN* 
SECN* 
SECNO;: 
SECN* 
SECNO= 
SEcNo= 
SECNCt= 

PROF1 LE= 
PROFI LE= 
PROFI LE= 
PROFl LE= 
PROFI LE= 
PROFILE= 
PROFILE= 
PROFI LE= 

. . . -. .- - . . . . -. - . - - -. -. - - .. - - 
~RITICAL DEPTH ASSWI% 
PR~BABLE H T N I ~ - s P E C I  FIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUIED 
PROBABLE M I N I M  SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 

CAUT low 
CAUT I ON 
CAUT I ON 
CAUT I ON 
CAUT ION 
CAUT I ON 
CAUT I ON 
CAUTION 
CAUT I ON 

PROFILE= 
PROFI LE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFl LEI 
PROFI LE= 

CRITICAL DEPTH ASSUIED 
PROBABLE M I N l W  SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUED 
PROBABLE U I N  I U W  SPECI F l C  ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 

CAUT I ON 
CAUTION 
CAUTION 

SECNO;: 
SECNO;: 
SECN* 

PROF I LE= 
PROF I LE= 
PROF I LE= 

CRITICAL DEPTH ASSLMED 
PROBABLE M I N I M W  SPECIFIC ENERGY 
20 TRIALS ATTEWTED TO BALANCE USEL 

CAUTION 
CAUT l ON 
CAUTION 
CAUIION 
CAUTION 
CAUTION 
CAUT I ON 
CAUT I ON 
CAUT l ON 
CAUTION 
CAUTION 

1 

SECNO;: 
SECNO;: 
SECNO= 
SECNO= 
SECNO;: 
SECNO;: 
SECNO;: 
SECNO;: 
SECNO;: 
SECNO;: 
SECNO;: 

PROFILE= 
PROFI LE= 
PROFI LE= 
PROFILE= 
PROFILE= 
PROFI LE= 
PROFI LE=. 
PROFILE- 
PROFI LE= 
PROFILE= 
PROFI LE= 

PROBABLE MINIM  SPEC^ FIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL'DEPTH A S W E D  
PROBABLE M.lNIFBM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED 
PROBABLE M I N I M  SPECIFIC ENERGY 
2 0  TRIALS ATTEWTED TO BALANCE USEL 
CRITICAL DEPTH ASSWED -. . . . . -. .- - -. . . . . . - - - -- 
PROBABLE n l N I n w  SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 

PAGE 1 8  

UARNING SECNO= 103.500 PROFILE= 3 CONVEYANCE CHANGE WTSIDE  ACCEPTABLE RANGE 
UARNING SECNO= 103.500 PROFILE= 4 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
UARNING SECNO= 103.500 PROFILE= 5 W E Y A N C E  CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO;: 
CAUTION SECNO;: 
CAUTION SECNO;: 

1 CRITICAL DEPTH ASSUIED 
1 PROBABLE M I N I W  SPECIFIC ENERGY 
1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 
2 CRITICAL DEPTH ASSUIED 
2 PROBABLE M I N I M  SPECIFIC ENERGY 
2 20 TRIALS ATTEWTED TO BALANCE USEL 

1 CRITICAL DEPTH AS-ED 
1 PROBABLE MINIIILW SPECIFIC ENERGY 
1 20 TRIALS ATTEMPTED TO BALANCE USEL 
2 CRITICAL DEPTH AS-ED 
2 PROBABLE M I N I M  SPECIFIC ENERGY 
2 20 TRIALS ATTEMPTED TO BALANCE USEL 

99.200 PROFILE= 
99.200 PROFILE= 
99.200 PROFILE= 
99.200 PROFILE= 
99.200 PROFILE= 
99.200 PROFI LE= 

CAUTION SECNO;: 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO;: 
CAUTION SECNO. 



WESTCOR 

STANLEY CONSULTANTS, INC. TATUMEHEA DRAINAGE 

APPENDIX D 

HEC-2 WATER SURFACE PROFILES 
INDIAN BEND WASH 
SHEA BOULEVARD 



l t t ttttttHC.tt~utt*tttw*t*ttHttttHHtt 

l HEC-2 UATER SURFACE PROFILES t 

t 

V e r s i o n  4.6.2; May 1 9 9 1  * 
l RUN DATE l M A Y %  TIME 09:13:54 l 
t t t t t t f . H * t H I 1 H C . t t t t H t t t t H H t t t t t C t * t *  

* * t H * * * * H H * * * 3  

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 
l 609 SECOND STREET @"lTr " 
* DAVIS, CALIFDRNIL 
t (916 
tH* tHH*MW 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

PACE 1 

T H I S  RUN EXECUTED 1 U U Y 9 4  09:13:54 
HHWHHHHHHHHHHMHHHH* 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2. M 2  1 9 9 1  + * n n t r n e n n n n r + k n n  * t t t * t t n r + ~ n  

UESTCOR T A T W  AND SHEA STANLEY CONSULTANTS PROJECT # 11623 
INDIAN BEND UASH FROM SHEA TO PROJECT FILENAME: 11623H2D 
INDIAN BEND WASH 

H W W t t H W H H * * H H H H H H * * H H h c H H H * * * t H H H H H H H * H *  

NOTE: THIS MODEL'IS IUTEWDED FOR USE IN ESTIMATING THE STARTING 
HYDRAULIC CONDITIONS FOR PROPOSED STORM DRAINS ASSOCIATED U l T H  
T H I S  PROJECT UHICH U I L L  DISCHARGE TO THE INDIAND BEND UASH. g g ~ g ~ ~ ~ * ~ ? L ? , ~ p W ~ ~ g ~ E , g ~ ~ y & g L $ ~ f i g ~ ~ I , U D ~ i  

1. CROSS SECTION DATA DEVELOPED F R M  S C I  SURVEY NOTES ( P a .  9, 10, 
11, 1 2  AND 13). DATUM I S  C I T Y  OF PHOENIX. 

2. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING OOUNSTRUII. 

3. CROSS SECTION GR STATION 10+00 CORRESPOWDS TO STANLEY SURVEY 
BASELINE WHICH I S  APPROX CENTERLINE OF UASH (SEE E X H I B I T  B 
AND SURVEY NOTES). 

4. 81n1@ VALUES RANGE F R M  0.030 TO 0.035. llnll 3 X-SECTION 12.094 I S  
UEIGHTED BASED ON VETTED PERIMETER TO REFLECT PRESENCE OF LAKE. 

i4 5. STARTING UATER SURFACE ELEVATIOW BASED ON E R I E  8 ASSOCIATES, INC. 
Tb  FEMA STLDY AND HYDRAULIC GRADING PLAN (UHICH ARE BASED ON C I T Y  OF 
1 4  -, PHOENIX D A T W )  
I rr 
1 4  6. FLOU RATE: FEMA 10-YR 3,100 CFS STARTING U.S. = 1349.4 
1 4  FEMA 50-YR 10,000 CFS II = 1353.3 
1 4  F E W  100-YR 14,500 CFS II = 1355.1 
1 4  USCE 100-YR 21,000 CFS II = 1357.5 
1 4  FEMA 500-YR 31,000 CFS w = 1360.5 
1 4  OCT. 1993 HIGH UATER K4RK = APPROX. 7000 CFS 
1 4  

J 1  ICHECK I N Q  NINV I D l R  STRT METRIC HVlNS Q USEL FQ 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

5 3  VARIABLE CODES FOR SWM4RY P R I N T W T  

38 4 3  1 2 13 5 5  16 
1 

13HAY94 09: 13:54 

55  LPRNT NWSEC 

-10 -10 

*****REQUESTED SECTION NWBERSWH** 

PAGE 2 



SECNO DEPTH CWSEL CRIUS WSELK EG HV 
Q QLOB PCH QROB ALOB AC H AROe 
TIME VLOB VCH VROB XN L XNCH XN R 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT 

FLWDISTRIBUTlONFORSECNO= 11.86 CVSEL= 1349.40 

STA= 912. 1270. 
PER Q= 100.0 

AREA= 438.9 
M L =  7.1 

DEPTH= 2.7 

F L W  DISTRIBUTION FOR SECNO= 11.86 CUSEL= 1350.45 

F L W  DISTRIBUTION FOR SECN* 11.90 CUSEL= 1352.14 

FLOU DISTRIBUTION FOR S E C N a  11.91 CUSEL= 1352.70 

FLCU DISTRIBUTION FOR SECNO= 11.97 CUSEL= 1354.60 

355 
1363.3 753.8 1358.6 
1352.3 1002.2 1352.0 
1355.8 1131.2 1354.8 
1360.4 1221.8 1360.4 

HL OLOSS L-BANK ELEV 
VOL TUA R-BANK ELEV 
UTN ELMIN SSTA 
CORAR TOPUID ENDST 

684.3 
872.8 
1119.5 
llP6.4 

PACE 

PACE 

STA= 834. 1234. 1239. 
PER Q= 99.9 -1  

AREA= 814.1 3.0 
M L =  3.8 1.6 



1 
13MAY% W:13:54 PAGE 5 

SECNO 
Q 
TIME 
SLOPE 

DEPTH CUSEL 
QLOB QCH 
VLOB VC H 
XLOBL XLCH 

FLU4 DISTRIBUTION FOR SECN* 

FLCU DISTRIBUTION FOR SECN* 

FLU4 DISTRIBUTION FOR SECN* 

STA= 795. 1244. 
PER Q= 100.0 

AREA= 782.7 
VEL= 4.0 

DEPTH= 2.3 

FLU4 DISTRIBUTION FOR SECN* 

STA= 817. 1300. 
PER Q= 100.0 

AREA= 801.4 
E L =  3.9 

DEPTH= 2.1 

T I  UESTCOR T A T W  AND SHEA 

J 1  ICHECK INQ NINV 

3 

J 2  NPROF IPLOT PRFVS 

T 1 UESTCOR TATUH AND SHEA 

J 1  ICHECK 1NQ NINV 

4 

J 2  NPROF IPLOT PRFVS 

3 - 1 

1 
13MAY 94 W:13:54 

T 1 UESTCOR T A T W  AND SHEA 

J 1  ICHECK INQ NINV 

5 

J 2  NPROF IPLOT PRFVS 

4 - 1 

1 
1 3MAY 94 09:13:54 

T 1 ESTCOR TATUN AND S H U  

.I1 ICHECK INQ NINV 

6 

J2 NPROF IPLOT PRFVS 

5 - 1 

1 

CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
QROB ALOB AC H AROe YOL TUA R-BANK ELEV 
VROB XU L XNCH XUR UTN ELMIN SSTA 
XLOBR I T R I A L  IDC ICONT m R  TOPVID ENDST 

PAGE 6 

STANLEY CONSULTANTS PROJECT 1 11623 

I D l R  STRT W T R I C  W I N S  P USEL FQ 

1353.3 

XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 

PAGE 7 

STANLEY CONSULTANTS PROJECT # 11623 

I D I R  STRT METRIC HVINS Q USEL FQ 

1355.1 

XSECV XSECH FN ALLDC I B U  CHNIM I TRACE 

PAGE 8 

STANLEY CONSULTANTS PROJECT # 11623 

I D I R  STRT E T R I C  W I N S  Q USEL FQ 

1357.5 

XSECV XSECH FN ALLDC IW CHNlM ITRACE 

PACE 9 

STANLEY CONSULTANTS PROJECT # 11623 

I D l R  STRT METRIC HVlNS Q USEL FQ 

1360.5 

XSECV XSECH FN ALLDC 1BU CHNIM ITRACE 



PAGE 1 0  

T 1 KSTCOR TATUM AND SHEA STANLEY COIlSULTANTS PROJECT # 1 1 6 2 3  

J 1  ICHECK I N P  NINV I D I R  STRT METRIC HVINS P WSEL FQ 

7 - 1 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLOC I B U  CHNIM ITRACE 

6 - 1 

1 
13UAYW W:13:54 PAGE 11 

THISRUNEXECUTED 13MAY94 09:13:56 
******HHH**HHH*HHH****HH* 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2- M z  1991 H****HHH**H&H HHHH+*HH* 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSACE I N  SUlCURY OF ERRDRS L I S T  

INDIAN BEND W S H  

SUmARY PRINTOUT 

SECNO Q CUSEL CRIUS QLOB VLOB P X N L  QCH VCH K'XNCH QROB VROB P X  

1 
13MAY94 W:13:54 PAGE ' 12 

SECNO Q CUSEL CRIUS PLOB VLOB P X N L  PCH VCH K*XNCH M O B  VROB K'X 



PAGE 13 

INDIAN BEND WASH 

SUmARY PRINTOUT 

SECNO P CUSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENOST STENCR TOPWID TU 

1 
13MAY94 W:13:54 PAGE 14 

SECNO Q CUSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENDST STENCR TOPUID TU 

1 
1 M 9 4  W:13:54 PAGE 15 

1 INDIAN BEND WASH 

' SUmARY PRINTOUT 

SECNO P CUSEL D l  FUSP EG OlFEG STEEL STCHL XLBEL RBEL STCHR STENCR 

11.860 3100.00 1349.40 .OO 1350.17 .OO .OO 855.00 1365.00 1365.00 1270.00 .OO 
11.860 10000.00 1353.30 3.90 1354.44 4.26 .OO 855.00 1365.00 1365.00 1270.00 .OO 
11.860 14500.00 1355.10 1.80 1356.48 6.31 .OO 855.00 1365.00 1365.00 1270.00 .OO 



PAGE 16 

SECNO Q CUSEL DIFUSP ' EG ' DIFEG STENCL STCHL XLBEL RBEL STCHR STENCR 

.00 

.OO 

.OO 
-00 
.00 
.OO 

PAGE 17 

SWHARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO;: 11.860 PROFILE= 6 CRITICAL DEPTH ASSWED 

CAUTION SECWO;: 11.862 PROFILE= 1 CRITICAL DEPTH ASSWED 
CAUTION SECN* 11.862 PROFILE= 1 PROBABLE M I N I M W  SPECIFIC ENERGY 
CAUTION SEWC= 11.862 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 
i i u i i ow  SECNO. 
CAUTION SECNO;: 
CAUTION SECNO;: 
UARNING SECN* 
CAUTION SECNO;: 
CAUTION SECNO= - . - . - - . - - - - . . - 
CAUTION S E C W  

WARNING SECN* 
UARNING SECNO. 
UARNING S E C N e  
UARNING SECN* 
WARNING SECN* 
WARNING SECNO. 

11 .900 PROFILE= 
11.900 PROFILE= 
11.900 PROFILE= 
11.900 PROFILE= 
1 1  - 9 0 0  PROF1 LE= 
11.900 PROFILE- 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
4 WNVEYANCE CHANGE WTSIDE  ACCEPTABLE RANGE 
5 CONVEYANCE CHANCE OUTSIDE ACCEPTABLE RANGE 
6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CRITICAL DEPTH ASSWED CAUTION SECN* 
CAUTION SECN* 
CAUT ION SECNO. 

1 PROBABLE HINI l lLW SPECIFIC ENERGY 
1 20 TRIALS ATTEMPTED TO BALANCE USEL 
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
3 #)NVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO;: 
WARNING SECN* 



UARN ING SECNO. 

UARNING SECNOZ 
UARNING SECNO. 

UARNING SECN* 
UARNING SECN* 
UARNING SECN* 
UARNING SECNC= 

UARNING SECNO. 
UARNING SECNO. 
UARNING SECN* 
UARNING SECN* 
UARNING SECNC= 
UARNING SECNO. 

UARNING SECNC= 
UARNING SECN* 
UARNING SECNO. 
UARNING SECNO. 
UARNING SECNO= 
UARNING SECNO. 

11.907 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

11.969 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
11.969 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

12.039 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.039 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.039 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.039 PROFILE= 5 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

12.094 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.094 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.094 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.004 PROFILE= b CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

12.094 PROFILE= 6 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

12.159 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.159 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
12.159 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
12.159 PROFILE= 4 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
12.159 PROFILE. 5 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
12.159 PROFILE= 6 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 
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l*HHHt*H**tHHC1HWHn*t*t***CC**n 

HEC-2 WATER SURFAM PROFILES 
t 

V e r s i o n  4.6.2; Hay 1991  .. 
* RUN DATE 13MAY94 TIME 08:59:57 * 
................................. 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 

U.S. ARMY m P S  Of ENGINEERS 
* HYDROCOGIC ENGINEERING CENTER * 609 SECOND STREET, SUITE D 
* DAVIS, CALIFORNIA 95616 -4687  

(916)  756 -1104  
*HCtW**tH*t*tH.t*.n+.*+.**** 

X X X  X X 
X X XXXXXXX XXXXX 

X 
XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 1 3 M Y 9 4  08:59:57 
***t***C11*+**+***+*UW****WH**t.)* 

HEC-2 UATER SURFACE PROFILES 

V e r s i o n  4.6.2. Ma 1991 +***r***H*t.n*t~*t*Xt**t**t*Ht*.t* 

T 1 KSTCOR T A T W  AND SHEA STANLEY CONSULTANTS PROJECT # 11623  
1 2  100-YEAR WATER SURFACE PROFILE FOR SHEA B L W .  
13 -, SHEA BLVD SUBCRIT FILENAME: 11623H2G 
I 4  
1 4  1. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING DOUNSTREAW 
1 4  
1 4  2. CROSS SECTION GR STATIONING USES MEDIAN L I N E  OF SHEA B L W  
T4  AS STA 1040 
1 4  
T4  3. CENTERLINE INTERSECTION OF 50TH STREET Ah SHEA BLVD 
T4  CORRESPONDS TO CROSS SECTION LOCATION STATION 100*00 
7 4  
1 4  4. CROSS SECTION GR DATA BASED ON VAL-TEC, INC. RESULTS OF SURVEY 
1 4  -, DATED 4 /1W2 .  D A T W  I S  CITY OF PHOENIX. 
I 4  
T4  5. STARTING UATER SURFACE ELEVATION B A E D  ON SLOPE-AREA METHQ) 
7 4  USING EST IMTU)  SLOPE OF 0.011 FT IFT  

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q VSEL FQ 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1BU CHNIM ITRACE 

J 5  LPRNT NLMSEC ******REQUESTED SECT I ON NUMBERS***** 

- 1 0  - 1 0  

NC 0.025 0.035 0.016 0.1 0 -3 
QT 1 2 4 7  
X1 100.00 7 939.9 1038.6 
GR 1367.5 939.9 1367.0 940.0 1366.5 970.0 
GR 1366.7 1033.1 1366.8 1038.6 

PAGE 2 



PAGE 3 

THIS RUN EXECUTED 13CUY94 08:59:58 
* * t * * * C t H n H w H w H * * H W H W n H *  

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2. M~J 1991 
n ~ t t ~ t t n ~ w k ~  HHHWW~H* 

NOTE- ASTERISK ('1 AT LEFT OF CROSS-SECTION WUMBER INDICATES MESSAGE I N  S W Y  OF ERRORS LIST 

SHEA BLVD SUBCRIT 

SUmARY PRINTOUT TABLE 150 

SECNO 

100.000 

102.000 

104.000 

106.000 

108.000 

110.000 

112.000 

XLCH 

.w 
200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

ELTRD ELLC 

.OO . 00 

.OO .00 

-00 .00 

.OO . 00 

.OO . 00 
-. 00. .OO 

. 00 .00 

CUSEL 

1367.18 

1368.90 

1370.40 

1372.19 

1373.97 

1375.53 

1377.42 

SHEA BLVD SUBCRIT 

M A R Y  PRINTOUT TABLE 150 

SECNO Q CUSEL DIFUSP DIFUSX DIFKVS TOPUID XLCH 

l 100.000 247.00 1367.18 .OO .W -00 98.64 .00 

102.000 247.00 1368.98 .OO 1.80 .W 91.59 200.00 

SWMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 100.000 PROFILE= 1 CRITICAL DEPTH ASSWED 

CAUTION SECNO= 102.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 102.000 PROFILE= 1 PROBABLE MINIFIIM SPECIFIC ENERGY 
CAUTION S€CNO= 102.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTlONSECNO= 104.000 PROFILE= 1 CRITICALDEPTHASSWED 
CAUTION SECNO= 104.000 PROFILE= 1 PROBABLE M I N I M  SPECIFIC ENERGY 
CAUTION SECNO= 104.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE YSEL 

CAUTION SECN* 
CAUTION SECN* 

CAUTION SECN(F 
CAUTION SECNo= 

CAUTION SECN* 
CAUTION SEa* 

CAUTION SEcNo= 
CAUTION SECN* 

PROFILE= 1 CRITICAL DEPTH ASSUIED 
PROFILE- 1 M I N I M  SPECIFIC ENERGY 

PROFILE= 1 CRITICAL DEPTH ASSWED 
PROFILE= 1 MlN1M.M SPECIFIC ENERGY 

PROFILE= 1 CRITICAL DEPTH ASSWED 
PROFILE= 1 M I N I M M  SPECIFIC ENERGY 

PROFILE= 1 CRITICAL DEPTH ASSU4ED 
PROFILE= 1 M I N I W  SPECIFIC ENERGY 

VCH 

4.36 

4.63 

3.21 

3.37 

3.21 

3.23 

2.92 

AREA .01 

56.60 36. 

55.54 38. 

33.38 13. 

32.28 12. 

31.74 12. 

33.73 11. 

39.08 13. 

PAGE 4 

PAGE 5 





WESTCOR 
STANLEY CONSULTANTS, INC. TATUMEHEA DRAINAGE 

APPENDIX E 

HYDRAULIC GRADE LINE ANALYSIS 
PROPOSED 2-60" STORM DRAIN PIPES 

FROM 
TATUM BLVD. 

TO 
INDIAN BEND WASH 
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\S,,,,ca:,b , J, A, 

- ~r\cbg- d o p e  eskwaicd. \ram 5 - a M c r C  e 
pipe $ a~, .a ,m rn . 

4 

\! assdwed +La\ ILK off-c*.k d t i ~ k  ad OW-S; i c 
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FLOW FOR CIRCULAR PIPE FWWlNa NU 
BASED ON MANNING'S EQUATION 114.013 



Table G7. Values of Kr for Determining Lose of Head Due to 
Sudden Enlargement in Pipes, from the Formula 

Ha = K,(VlS/2i7) 
dddt  - ratio of larger pipe to srnallrr pip. Vt - velocity in amaUet pipe 

~,,ble Glu. 'ialucs of h', for I )c tennm~ng Loss of l i ead  Due to  

~ ~ ~ t l t i c ~ l  Contr:iction. fro111 tl~c FornluL N, - K r ( V 1 * / 2 g )  
dl/d, - ratio of lnrgrr ru mn~allrr clinlllcter Y I  - velocity in mmallu pi1.e 
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d. 
dl 

I . ?  
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FROM: HANDBOOK OF HYDRAULICS, KING .& BRATER 

Velocity. VI. In Im per m a d  
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n + 0 METHOO: 
x 
an 0 DRAINAGE A R E A :  0 STREAM SIB=: 
.J 

0 CHANNELSHAPE: 
W 

0 ROUTING: 0 OTHER 

I DESIGN FLOWS/TAILWAnR 
FLO w lct11 R.I. (YEARS) TW I l l 1  - II 

CULVERT DESIGN FORM 

DESIGNER /DATE: 3Rs / 'I./qA) 
REVIEWER /DATE : / 

ayu-  / S \ ~ C &  P R O J E C T :  W E S ~ C O A  7 I 

IS) T W BASED ON DOWN STRUM 181 ELho* ELo V H * ho 
CONTROLOR n o w  DEPTH IN 

HYDROLOGICAL DATA II L L ~ ~ : G Z G I  I l l 1  
ROADWAY ELEVATION : I111 

7 .  

S T A T I O N  : 

S H E E T O F  

.. 
0. OUT 
81. STR 
lw. T4lLw-8 c-  

-.. . ...,.?a 
(31 FALL HW I I ELhd- ELIl) i FALL IS ZERO 

FOR QhVERTS CN GRADE J 

SUBSCRIPT DEFINITIONS : 
a. APrROxIYATE 
1. CULVLRT FACE 
ad DESION HLAD~ATU 
L~.'MEADWAT.TLR IN ucLa  CONTROL 
be HEAOwATER IN O U T L R  CONTRQ 
I mLtT  c a n n a  sEcnoN 

LET U~!ED, AT CULVERT FACE 

COMMENTS / DISCUSSION : 

Y\J E L E J A T ~ O ~  .I\373.30) W A S  TR<EF.I FKON\ akC-2 

Flob?c 7A7Uw 3 ~ ~ ~ .  

CULVERT BARREL SELECTED : 
S I Z E :  

SHAPE:  

MAT € R I A L :  r) 

ENTRANCE:  



CHART 2 

EXAMPLE 

HW ENTRANCE - 0 SCALE TYPE 

l a  n a  realm (2) or (3) Pr*i*cl 
b r i r c l a l l y  to rCOl# (I). 9h.n 

stra19at InclinrJ lina 1hrouQl 
0 ..* 0 mcalar, or rairrrm O r  

illmstrala4. 

HEADWATER DEPTH FOR 
CONCRETE PIPE CULVERT 

WITH INLET' 'CONTROL 



WESTCOR 

STANLEY CONSULTANTS INC. TATUMBHEA DRAINAGE 

APPENDIX F 

ON-SITE DRAINAGE 
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* * * O U T P U T  D A T A * * *  
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES 

PRECIPITATION FREQUENCY VALUES FOR WESTCOR TATUM/SHEA JOB #I1623 
PRIMARY ZONE NUMBER- - 7 
SHORT-DURATION ZONE NUMBER- 8 

4 

LATITUDE 33.50N LONGITUDE 111.90W ELEVATION 1800 FEET 

POINT VALUES 

RETURN PERIOD 
DURATION 2 -YR 5-YR 10-YR 25-YR 50-YR 1oo-YR 500-YR 

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE 
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES: 
DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES 
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40 
ZEHR AND MYERS 
AUGUST 1984 

INPUT DATA 

PROJECT NAME-WESTCOR TATUM/SHEA JOB #I1623 
ZONE- 7 SHORT-DURATION ZONE- 8 
LATITUDE-33.50 LONGITUDE-111.90 ELEVATION-1800 
2-YR, 6-HR PCPN- 1.30 100-YR, 6-HR PCPN- 3.30 
2-YR, 24-HR PCPN- 1.70 100-YR, 24-HR PCPN- 4.10 

* * * *  E N D  OF R U N  * * * *  
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Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: WESTCOR TATUM/SHEA 

Comment: EAST SIDE OF TATUM (CLINTON TO INLET 2-48") 

Solve For Depth 

Given Input Data: 

. . . . .  Bottom Width 12.00 it 
Left Side Slope.. 3.00:l (H:V) 
Right Side Slope. 3.00:l (H:V) 
Manning's n...... 0.025 

. . . .  Channel Slope 0.0050 ft/it 
. . . . . . . .  Discharge 424.00 cfs  

Computed Results : 

Depth ............. 3.00 it 
Velocity . . .  : . . . . .  6.74 f p s  

. . .  Flow Area..... 62 .'88. sf 

. . .   low Top Width 29.98 ft 
Wetted Perimeter. 30.95 it 

... Critical Depth 2.69 it 

. . .  Critical Slope 0.0076 ft/ft 
. . . .  Froude Number 0.82 (flow is Subcritical) 

Open Channel Flow Module, Version 3.21 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Table 6 7 .  Values of Ky for Determining Lass of Head Due to 
Suddcn E~lar~ernrttt in Pipes. from the Formula 

f f ~  - KY ( vt '/2g) - 
ddde - ratio of Iarecr pipe ta amallrr pipe VI - velocity in a m d e r  pipe 

Velocity. Y:. ia Im p a  ~ e o n d  
dl 
JI 

2 1 3  1 4 1  S 1  6 71 8 ~ 1 0 ~ 1 2 ~ 1 5 ~ 2 0 ~ 3 0 ~ 4 0  

~. l , l c  ti-IU. 'i'alucs of h', for I)cttrr~n,tt~ng h r u  of Iiead Due to 
Slltltlctl Contr:tction. frc~ttt t l ~c .  Fornruh if, - K,( Yyt/2g) 

dI/J, - ratio 01 lnrrrr tr, mnldlrr ~lialtletcr - velocity in amallu pilrc 

FROM: HANDBOOK O F  HYDRAULICS, KING & BRATER 
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ARIZONA DEPARTMENT OF TRANSPORTATION 
HIGHWAY DEVELOPMENT GROUP 
URBAN HIGHWAY SECTION 

05-17-1994 
PROJECT NAME- WESTLO& ~ A T U M / S \ ~ E ~  TRACS NO.- 
HIGHWAY NAME- 5 0 t u  ~ A E C T  ' DESIGNER - A. RB 
LOCATION - t+ END OF STREET CHECKER - PAGE 

CURB OPENING W/ GRATE--IN SUMP 

GUTTER FLOW HYDRAULICS 

GUTTER DESCRIPTION 

Roadwaycross-Slope-Ft./Ft.--Sx - 0.020*T\jp\cA~ ckoSS SLOPE. 
Shoulder Width-Ft.-- - 10.000 

Shoulder Slope-Ft./Ft.--Ss - 0.020 
Gutterwidth-Ft.--W - 1.420 

Gutter Slope-Ft./Ft.--Sw - 0.059 
Gutter Depression-Inches-- - 1.002 
Depth at Curb Line-Inches--d - 0.000 

GRATE TYPE: ADOT STD.--C15.92 
GrateLength--Ft. - 3.350 
Gratewidth---Ft. - 2.000 

Grate Area--Sq. Ft. - 5.590 
Effective Perimeter--Ft. - 7.350 

CLOGGING FACTOR- -GRATE - 0.750 - 4 5 3 0 ~ k S  25% ~ L O L C E ~ .  
CLOGGING FACTOR--CURB OPEN. - 0.750 t 

Local Gutter Depression-Inches - 2.000 

LENGTH Q(Curb Op) Q(Grate) d(inches) SPREAD,Ft. 
- - - - - -  - - - - - - - - - -  - - - - - - - -  - - - - - - - - -  - - - - - - - - - -  
3.083 3.997 3.503 7.091 18.460 
6.583J 

\ 

5.329J 2.170/ ~ 5 . 8 2 3  f 13.176 fl 
9.583 5.900 1.600 5.157 10.400 
13.583 6.353 1.146 4.481 7.584 
20.583 7.188 0.312 3.827 4.857 



ARIZONA DEPARTMENT OF TRANSPORTATION 
HIGHWAY DEVELOPMENT GROUP 
URBAN HIGHWAY SECTION 

05-17-1994 
' PROJECTNAME-w~stC~~ TAT~M/SL+CA TRACS NO. - 

HIGHWAY NAME- B* ~ Q T  ~ a v E  ' A V E .  DESIGNER - 2 KT3 
LOCATION - C ~ L - B E - ~ C  lh/ W M P .  CHECKER - PAGE 

GRATE INLET--IN SUMP 

GUTTER FLOW HYDRAULICS 

GUTTER DESCRIPTION 

Roadway Cross-Slope-Ft ./Ft . - -Sx - 0.020 -----r T\lplchc c w s s  SLOPE. 
Shoulder Width-Ft.-- - 10.000 

Shoulder Slope-Ft./Ft.--Ss - 0.020 
Gutterwidth-Ft.--W - 1.420 

Gutter Slope-Ft./Ft.--Sw - 0.059 
Gutter Depression-Inches-- = 1.002 
Depth at Curb Line-Inches--d - 6.036 

GRATE TYPE: ADOT STD.--C15.92 
GrateLength--Ft. - 3.350 
Gratewidth---Ft. - 2.000 

Grate Area--Sq. Ft. - 5.590 
Effective Perimeter--Ft. - 7.350 

CLOGGING FACTOR- -GRATE - 0.750 ----r ASSo ~ t b  25 3. CLOG GF D 

Local Gutter Depression-Inches - 2.000 
Depth at Curb Line-Inches--d - 6.036 

Depth at C.G. of Grate Flow--In. - 6.173 4 WAT29 c t p T ~ +  1 a c w 3 i S  T ~ C  2-IN 
G ~ ' t 7 i r C  DEPKE S S I O ~ ~  

SPREAD-Ft.--T 22.394----t a~ CUL-DE-SAC 

Depth for WEIR FLOW, inches = 8.036 
'Depth for ORIFICE FLOW, inches = 0.103 

Q(1NLET) - 4.670 cfs is Based on WEIR flow 




