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SECTION 1 - INTRODUCTION 

1.1 Purpose of Study 

The purpose of this study is to delineate the limits of flooding below the emergency spillways of 

Buckeye Flood Retarding Structures 1 , 2  and 3. The study area is in west-central Maricopa County. 

The Buckeye Structures are located along the north side of Interstate-10 from about the Airport 

Road alignment on the east to the Hassayampa River on the west. Refer to Figure 1 for the 

location of the study and Figure 2 for vicinity map and general study limits. This study was 

performed for the Flood Control District of Maricopa County under Contract FCD 95-34. It is 

intended to be used primarily for flood warning, emergency preparedness and evacuation and also 

for potential acquisition of flowage easements downstream from the emergency spillways. 

The Buckeye Structures were constructed in the mid- 1970's as a joint project of the Flood Control 

District, Soil Conservation Service, and the Arizona Department of Transportation. These structures 

are connected in series and ultimately divert their contributing 100-year drainage west to the 

Hassayampa River. Each structure has a principal ungated outlet conduit designed for the 100-year 

discharge and an emergency free water surface spillway for runoff events greater than the 100-year 

discharge. The principal spillway of Buckeye Structure 3 discharges to Buckeye Structure 2, which 

in turn, discharges through its principal spillway to Buckeye Structure 1. Buckeye Structure 1 

discharges through its principal spillway directly to the Hassayampa River main flow channel. The 

Buckeye Structures are owned and maintained by the Flood Control District. 

Each of the three Buckeye Structures' emergency spillways potentially discharge out across the land 

downstream from them. There is no water course immediately downstream from any of the three 

emergency spillways that is capable of conveying their design discharge. Emergency spillway 

discharge from Buckeye Structure 1 would flow about one half mile across vacant desert land to the 

southwest where it would enter the floodplain of the Hassayampa River. Emergency spillway 

discharge from Buckeye Structures 2 and 3 would flow generally south about one mile across vacant 

desert land to Interstate-10. These flows continue south after crossing Interstate-10. 
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The land affected by emergency spillway discharge is, at least in part, privately owned. Land south 

of Buckeye Structures 2 and 3 becomes more and more developed further south near the Town of 

Buckeye where it contains numerous public and private improvements. The potential exists for 

continued development of currently vacant land within the area affected by emergency spillway 

discharges. 
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1.2 Coordination and Notification 

The area affected by emergency spillway flow is primarily unincorporated Maricopa County or Town 

of Buckeye. Notification of this study was made to the Development Director of the Town of 

Buckeye at the beginning to the study. This notification also included an invitation for input and 

comment on the study from the Town of Buckeye. A similar notification and invitation was made 

to the Arizona Department of Water Resources. Copies of the final study report will be provided 

to both the Town of Buckeye and the Arizona Department of Water Resources for their information 

when complete. 

At the beginning of this study, it was mutually agreed by Stanley Consultants and the Flood Control 

District that notification of private property owners was unnecessary. Access to and around each 

structure was available via established roadways and the result of the study will not have any 

regulatory impacts on private property. 
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SECTION 2 - AREA STUDIED 

2.1 Scope of Study 

The scope of this study is to delineate the limits of flooding associated with the emergency spillways 

of each of the three Buckeye Structures at three different levels of discharge. These discharge rates 

were provide by the Flood Control District from a previous hydrology and dam break analysis. 

Topography was also provided by the Flood control District from previous District contracts. 

Hydraulic models are to be developed in both HEC-2 and HEC-RAS formats. Final deliverables 

include this report with data tables showing water surface elevation, depths of flow, flow velocities 

and travel times; a set of delineation maps at a scale of 1" = 400' depicting the overflow limits for 

each emergency spillway at each of the three discharges; and digital data coverages consistent with 

the District's Hydrologic Information System. A complete scope of work and contract are found in 

Appendix A. 

The upstream limit of study for each of the three areas delineated is the "top" of each spillway. This 

was later clarified to mean the center of the level crest of each emergency spillway. The location 

of this level spillway crest was approximated from the original Soil Conservation Service design plans. 

The downstream limit of study varies with each structure and for various reasons was difficult to 

define precisely. 

The downstream limit of the Buckeye Structure 1 emergency spillway delineation is the Hassayampa 

River floodplain. The downstream limit of the Buckeye Structures 2 and 3 emergency spillway 

delineation is Interstate-10. However, the original scope of work for this study contains a companion 

criteria to the above-stated downstream limit. The intent was to carry the delineation downstream 

to a point where it is contained within an already delineated 100-year floodplain, or, where the 

maximum depth of flow is less than one foot. This criteria was complicated by the lack of 

topography for Buckeye Structures 1 and 2. This will be explained further in subsequent sections 

of this report. At this point, the downstream limit essentially remains the Hassayampa River and 

Interstate-10. 
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2.2 Flooding Characteristics 

Each of the three emergency spillways is similar in form and function. Each spillway acts as abroad- 

crested weir. According to the original Soil Conservation Service design, the Structure 1 emergency 

spillway has a level bottom 800 feet in width; 2:l side slopes and a level 100 foot broad crest. 

Downstream from the level crest, the emergency spillway drops at a slope of 0.005 ftlft. This spillway 

is entirely earth cut with no lining or cutoff sill. 

The Structure 2 emergency spillway has a level bottom 350 feet in width; 1:1 side slopes and a level 

50 foot broad crest. A reinforced concrete cut-off sill has been constructed along the downstream 

edge of this level broad crest. Downstream from this concrete sill, the emergency spillway drops off 

at a slope of 0.027 ftlft for a distance of about 100 feet, then flattens to a slope of 0.00167. The 

crest area of the Structure 2 emergency spillway has been excavated into a granitic sub-strata which 

appears to he somewhat scour resistant. 

The Structure 3 emergency spillway has a level bottom 400 feet in width, 2:l side slopes and a level 

100 foot broad crest. Downstream from the level crest, the emergency spillway drops at a slope of 

0.010 ft/ft. Rock rip-rap has been placed around the end of the Structure 3 dam embankment which 

forms the south side of the emergency spillway. There is no other lining at this spillway and no 

concrete cutoff sill. However, the granitic sub-strata into which the spillway has been cut appears 

to be somewhat resistant to scour. Reduced drawings of the original Soil Conservation Service 

design plans for the Buckeye Structures have been included in Appendix B of this report. 

Because of the design criteria used to design the Buckeye Structure emergency spillways, they will 

only discharge flow under very rare and extreme hydrologic circumstances. Discharge from the 

emergency spillways has not occurred at any time in the 20 plus years since the Buckeye Structures 

were constructed. The magnitude of discharges associated with the emergency spillways will produce 

depths of flow in the range of 1 to 12 feet and flow velocities in the range of 1 to 24 feet per second 

within the limits of study. 

Flow regime is expected to be predominantly subcriticalwith, perhaps, some intermittent supercritical 

cross sections. A hydraulically steep reach just downstream of the Structure 1 spillway is expected 

to be supercritical with very high flow velocities. Delineations for Structures 2 and 3 between their 

spillways and Interstate-10 are expected to he relatively uniform and subcritical with little or no 
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hydraulically ineffective flow area. Flow in these reaches will be in the predominant direction of 

existing local washes with generally no one main wash channel capable of carrying significant flow. 

As flow from the Structure 2 and 3 emergency spillways approaches Interstate-10, the direction will 

gradually change approximately 75 degrees with flow being turned and forced to run parallel with 

the roadway. Interstate-10 is elevated from 4 to 10 feet above existing adjacent grade and would act 

as a diversion. Although numerous culvert pipes ranging in size from 24 inch to 48 inch diameter 

are found under the interstate, they collectively only convey a small portion of spillway flow. These 

culverts were only sized for local drainage of 50 or 100-year magnitude with the Buckeye Structures 

acting as the upstream limit of contributing area. 

Flow from Buckeye Structure 1 and 2 emergency spillways will either overtop the Interstate-10 

roadway as weir flow; pass under the roadway through existing culverts; or will be diverted along the 

interstate by the raised roadway embankment. Weir flow over the roadway will occur in the vicinity 

where the main flow path intersects the roadway for both Structure 2 and 3 emergency spillway 

discharges. The remaining flow is then diverted for about a mile along the roadway embankment. 

a This diverted flow is traveling over local ridges and washes in a direction roughly perpendicular to 

the local drainage pattern. Flow along the interstate must also traverse a series of earthen training 

dikes which project north from the roadway embankment. 

The lower study limit/outfall for the Buckeye Structure 2 emergency spillway is another weir overflow 

which occurs at a low point in the Intestate-10 roadway profile just east of the Interstate-lO/State 

Route 85 interchange. The lower study limit/outfall for the Buckeye Structure 3 emergency spillway 

is Tuthill Dike Wash which is conveyed under Interstate-10 by a four-barrel 10 foot wide by 8 foot 

high concrete box culvert. 

Photographs on the following pages illustrate the various portions of each deIineated area described 

above. 
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PHOTOGRAPH #1 Buckeye Structure 1. Emergency spillway looking west (downstream) along 
south embankment near river mile 20.1. 

r, 

PHOTOGRAPH #2 Buckeye Structure 1. Emergency spillway looking north across spillway at north 
embankment from south embankment near river mile 20.0. 

STANLEY CONSULTANTS. INC. 

-- 



PHOTOGRAPH #3 Buckeye Structure 1. Looking northeast or upstream toward the emergency 

n spillway from about river mile 19.8. Note relatively steep hillslope in background which is just below 
west end of spillway. 

n PHOTOGRAPH #4 Buckeye Structure 1. Looking southwest or downstream at emergency spillway 
floodplain. Photo is taken at approximately river mile 19.7 which is at about the mid-point of the 
Structure 1 study area. Hassayampa River and Interstate 10 bridge are in background. 
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Photograph #5 Buckeye Structure 2. 
Looking northeast at the emergency 
spillway from its south side near river 
mile 20.0. Note concrete sill 

3 
constructed across spillway. 

PHOTOGRAPH #6 Buckeye Structure 2. Floodplain below spillway looking west (downstream) 
along south embankment near river mile 20.1. 

STANLEY CONSULTAW. INC. 



PHOTOGRAPH #7 Buckeye Structure 2. Floodplain along Interstate-10. Photo is taken looking 

r5 west or downstream at about river mile 18.5. Note training dike projecting north from roadway 
embankment in middle of photo. 

ICI PHOTOGRAPH #8 Buckeye Structure 2. Outfall over Interstate-10 near SR-85. Photo is taken 
looking southwest from the small hill on the north side of the interstate near river mile 18.3. 

STANLEY CONSULTANTS. INC. 



PHOTOGRAPH #9 Buckeye Structure 3. Emergency spillway looking east or downstream from 
within the flood pool area. The end of the embankment structure, which has been lined with rip-rap, n is visible at right of photo. 

PHOTOGRAPH #10 Buckeye Structure 3. Floodplain below spillway. Photo is taken looking 
northwest or upstream from McDowell Road near the center of the emergency spillway floodplain. 

gsb/Ub:SEFU56.60/13084 STANLEY CONSULTANTS. INC. 
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STANLEY CONSULTANIS. INC. 

PHOTOGRAPH #11 Buckeye Structure 3. Floodplain along Interstate-10. Photo is looking east 

r) 
or downstream near river mile 18.8. This is where the emergency spillway flow first intersects the 
roadway embankment. 

n PHOTOGRAPH #12 Buckeye Structure 3. Outfall at TuthiU Dike Wash floodplain. Photo is 
looking south from McDowell Road toward Interstate-10. 
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SECTION 3 - TECHNICAL ANALYSIS 

3.1 Hydrology 

Discharge rates for this study were provided by the Flood Control District from a previous study 

done by Dames and Moore Engineers. This study established discharge rates at the emergency 

spillways of each structure. The hydrologic model from this study was used for dam break analysis 

performed by Dames and Moore in Volume I1 of their study. The discharge for each emergency 

spillway as determined by Dames &Moore has been designated in this delineation study as the "full 

flow" discharge. 

In addition to the full flow, it was desired by the Flood Control District to delineate the floodplain 

limits for lesser discharges to provide a range of information for each structure. A simple ratio of 

one third and two thirds of the 'full flow was decided by the Flood control District to provide this 

range. Table 1 which follows summarizes the discharges used for each spillway. Table 3.1 from the 

Dames and Moore study, from which the full flow discharges were taken, is found in Appendix B.2. 

Discharges in Table 1 have been rounded to the nearest 100 cfs. 

Table 1 - Summary of Flood Discharge Rates 
-- -- - 

Because of the nature of flooding associated with this study, the intended use of the study and the 

scope of work, the following hydrologic assumptions have been made: 

Buckeye Structure 1 

Buckeye Structure 2 

Buckeye Structure 3 

1. Local contributing areas below each emergency spillway will not produce discharges that 

are either concurrent in time or greater in magnitude than the spillway flows. 

2. Emergency spillway flows will not experience any transmission or infiltration losses or any 

attenuation/storage routing losses. 

Full Discharge 

50,700 cfs 

13,200 cfs 

17,700 cfs 
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213 Discharge 

33,800 cfs 

8,800 cfs 

11,800 cfs 

113 Discharge 

16,900 cfs 

4,400 cfs 

5,900 cfs 



It is also assumed that each of the three emergency spillways has a stable boundary that will not 

scour to a point that might impact the elevation vs. discharge relationship for each structure as 

analyzed by Dames and Moore. 

Finally, in addition to the discharges listed in Table 1, 100-year flow rates were provided by the 

Flood Control District for the Hassayampa River and Tuthill Dike Wash, the outfalls for ~ u c k e ~ e  

Structures 1 and 3 emergency spillways, respectively. These flow rates were in the form of HEC-2 

discharges from previous delineation studies. The Hassayampa River 100-year discharge at 

Interstate-10 is 75,164 cfs. The Tuthill Dike Wash 100-year discharge at Interstate-10 is 4,061 cfs. 
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3.2 Topography 

Topography with a two-foot contour interval was available from previous Flood Control District 

contracts. This topography was in two separate coverages. McLain-Harbers topography with a photo 

date of 7-12-94, horizontal datum of NAD 83 and vertical datum of NAVD 88 covers the basic 

physical limits of all three Buckeye Structures and their spillways. It extends to about the middle 

of the Hassayampa River floodplain on the west, the Airport Road alignment on the east and just 

south of Interstate-10 on the south. This topography was available in three-dimensional format from 

the District. 

The other topography was prepared by Cooper Aerial as part of the White Tanks / Agua Fria Area 

Drainage Master Study. It has a photo date of 12-22-89, a horizontal datum of NAD 27 and a 

vertical datum of NGVD 29. The western limit of this topography covers the entire east end of 

Buckeye Structure 3 including its emergency spillway and associated floodplain. It extends several 

miles to the south and east from Buckeye Structure 3. This topography was only available in two- 

dimensional format. 

Because the Cooper Topography was more extensive than the McLain-Harbers topography with 

regard to Buckeye Structure 3, it was used exclusively to delineate the Structure 3 emergency spillway 

floodplain. The McLain-Harbers topography was used to delineate the Buckeye Structure 1 and 2 

floodplains. Because it was desired to have all three delineations on the same horizontal datum, it 

was necessary to translate that portion of the Cooper Aerial - White Tanks / Agua Fria topography 

which encompasses the Buckeye Structure 3 floodplain through Arc Info to the McLain-Harbers 

horizontal datum. The difference in vertical datum between the two topographies is inconsequential 

because they were not used together in the same hydraulic model. 

Limitations in the extent of the McLain-Harbers topography affected the delineations of both 

Buckeye Structures 1 and 2. Since the topography only extends a short distance south of Interstate- 

10, the downstream limit of the Structure 2 floodplain was essentially forced to be Interstate-10. 

This is the downstream limit' originally envisioned in the scope of work for this study. 
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The downstream limit of the Structure 1 floodplain was originally envisioned as being the 

@ Hassayampa River floodplain. This remains the downstream limit of study although it is complicated 

by the fact that the McLain-Harbers topography does not extend far enough West to cover the entire 

width of the Hassayampa floodplain. This situation was somewhat alleviated by the availability of 

Hassayampa River floodplain topography and hydraulic models from a previous Flood Control 

District study contract. The contour interval of the Hassayampa topography was four feet and, 

although it appeared to be a good vertical match with the McLain-Harbers topography, its vertical 

datum was unknown. There were no common benchmarks between the Hassayampa and the 

Buckeye Structure topographies and no field survey was done as part of this study to confirm that 

they were on the same vertical datum. The significance of this as well as the model approach for 

the Structure 1 floodplain is discussed in a later sections of this report. 

Finally, topographic contours are present on the Soil Conservation Service design plans for the 

Buckeye Structures. These plans were prepared in the mid-1970's. The contour interval is 4 feet 

and the cover sheet of these plans indicates the vertical datum to be "U.S.G.S.". There is no survey 

tie between the benchmarks used for this topography and the McLain-Harbers and Cooper 

a topographies. 
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3.3 Hydraulic Analysis (General) 

The scope of work for this study requires the development of hydraulic models in both HEC-2 and 

HEC-RAS formats. HEC-RAS possesses several features that are superior to HEC-2 such as the 

capability of running both subcritical and supercritical profiles in the same model; improved cross 

section plots; flow distribution analysis and special output data summary tables. However, it is still 

in the evolutionary stage and lacks certain HEC-2 capabilities such as the splitflow routine, which 

was necessary in the analysis of Buckeye Structure 2 and 3 floodplains. For these reasons, it was 

decided to develop the basic model geometry and subcritical models in HEC-2 format and then 

"import" these model files in to HEC-RAS for final models and output. 

Hydraulic baselines for each delineation were established along the approximate hydraulic centerline 

or low point of each study reach. A significant degree of judgment was used to establish the 

alignment since there is generally no dominant channel or wash present which would be capable of 

conveying any significant flow. Hydraulic baseline milepost stationing uses the approximate 

centerline of the level crest of spillway for each structure and designates this as mile 20.00. 

Hydraulic cross sections are spaced at approximately 500 foot intervals. Closer spacing is used at 

certain locations that are hydraulically significant such as a change in slope or change in cross section 

width. Cross sections along interstate-10 for the Structures 2 and 3 delineations generally 

correspond to the locations of existing drainage culverts. This was done to facilitate the future 

possibility of incorporating each culvert in the splitflow analysis that was performed along the 1-10 

portions of those reaches. 

Cross section geometry data was based on McLain-Harbers and Cooper topographic maps. Since 

the McLain-Harbers topography was provided in three-dimensional format, there was an opportunity 

to extract cross section geometry data using the Boss International HEC-2 for AutoCad software. 

This approach was taken on the Buckeye Structure 2 delineation due to the number of cross-sections. 

Geometry data for Buckeye Structure 1 was extracted manually. Geometiy data for Buckeye 

Structure 3 was also extracted manually. For Structure 3, this was essentially the only choice since 

the White TanksIAgua Fria topography was only available in two-dimensional format. 

Cross section geometry data within the emergency spillways which was extracted from the McLain- 

Harbers and Cooper topographies was compared to the original Soil Conservation Service design 

plans and topography. The basic geometry generally compared favorably with the original design. 
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Cross section geometry data points in all three cases are essentially based on topographic contours 

and spot elevations. At a few locations, where appropriate, intermediate points were interpolated 

from contours and spot elevations. For example, some of the elevations that define the overflow 

weir that occurs along Interstate-10 for Buckeye Structures 2 and 3 were able to be interpolatedwith 

comfortable accuracy because the roadway has a uniform grade and hard surface. 

In most cases, the existing wash channels that occur within the delineated areas are relatively 

insignificant, hydraulically speaking. They have developed over time based on local runoff andwould 

be completely overshadowed by the large emergency spillway discharges. For these reasons, and 

because the topography is generally not sufficiently detailed to describe the individual wash channels, 

they are typically not reflected in cross section geometry. 

In all three areas delineated, it was difficult to assign a meaningful channel bank station on the basis 

of defined wash channels, since there was generally no dominant channel. The exception to this was 

within each of the three spillways themselves where the cross sections are all a relatively uniform 

trapezoid. All cross sections in this study generated from the McLain-Harbers and Cooper 

a topography use the beginning and ending point as the left and right channel bank stations. This 

means there is no "overbank area considered within the limits of this study. 

The potential for Buckeye Structures 2 and 3 emergency spillway flow to overtop the Interstate-10 

roadway was modeled in HEC-2 using the splitflow option. The entire reach of these two 

delineations adjacent to the interstate was modeled with weir flow. Typically, the earthen training 

dikes which project north from the roadway embankment were assumed to have scoured away and 

are not reflected in the channel geometry and, subsequently, in the splitflow analysis. In addition, 

the 24-inch to 48-inch diameter drainage culvert pipes under the interstate were considered to he 

minor hydraulic features in relation to the large magnitude emergency spillway flows and are not 

reflected in the splitflow analysis. 

Weir length and elevation data along the interstate was estimated from topography. Elevations 

reflect the west-bound roadway surface. Weir hydraulics were assumed to not be influenced by the 

Interstate-10 median, which may act somewhat as an open channel or by the eastbound roadway 

which may introduce a slight submergence. All flow that weirs over the interstate where the main 

flow path intersects the elevated roadway is assumed to permanently leave the hydraulic model. 
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All split-flow analysis had to be performed using HEC-2 since HEC-RAS does not yet have this 

capability. To duplicate results of the HEC-2 splitflow in HEC-RAS, the discharge rates remaining 

in the main channel according to HEC-2 splitflow were simply entered into HEC-RAS at each cross 

section where the weir occurs. 

Working HEC-2 models for each of the three delineations were imported into HEC-RAS. 

Ineffective flow areas were evaluated in preliminary HEC-RAS models using HEC-RAS cross section 

plots. Corresponding ineffective limits were then entered in the imported HEC-2 models as Type-1 

encroachment. All HEC-2 models in this study were run as subcritical only. All HEC-RAS models 

are run in both the subcritical and "mixed (sub-criticallsuper-critical) flow regimes. All delineation 

limits and tabular flow data shown on delineation map exhibits arc based on HEC-RAS mixed flow 

regime profiles. The upstream boundary condition of all HEC-RAS mixed flow regime models 

assumes critical depth. Hydraulic conveyance in all HEC-RAS models uses the same method as 

HEC-2. 

Finally, it should be recognized that, with any HEC-2 or HEC-RAS model, a fixed-boundary 

assumption is inherent. Although flow characteristics associated with the emergency spillways can 

potentially produce scour and transport of the boundary, these models are considered adequate for 

the purpose of this study. 
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3.4 Buckeye Structure 1 Delineation 

@ The lower study limit/outfall for the Buckeye Structure 1 emergency spillway delineation is the 

Hassayampa River floodplain. The Hassayampa River 100-year floodplain was delineated in 1989, 

by Cella Barr Associates for the Flood Control District. This delineation provided a "known" water 

surface profile to use at the downstream limit of the emergency spillway delineation. However, there 

were two problems associated with using this profile. The first problem is that there was no 

confirmation available that the Hassayampa and Buckeye Structure topographies were on the same 

vertical datum. 

The second problem associated with using the water surface profile provided by the delineation is 

that the water surface profile from Cella Barr HEC-2 model HASS.R3, which includes this segment 

of the Hassayampa, does not match the water surface elevations shown at each cross section on the 

Cella Barr Flood Insurance Study work map sheet 7 of 27. The discrepancy in water surface 

elevations begins at cross section 11.09, which is the first cross section upstream from the Interstate- 

10 bridge where the HEC-2 model HASS.R3 water surface is about one foot lower in elevation than 

the water surface shown on the work map. The difference in profiles diminishes in the upstream 

direction and, upstream of cross section 11.43 (inclusive), the profiles match. This discrepancy could 

not be explained. Because of these problems, the Hassayampa River HEC-2 model HASS.R3 was 

only used to estimate the downstream energy slope for use in the slope-area starting option. 

The Cella Barr Hassayampa floodplain delineation also presented an opportunity to approximate a 

more comprehensive lower study limit for the spillway delineation. Hassayampa topography and 

floodplain limits were superimposed on the McLain-Harbers topography to make a composite 

coverage. The water surface profiles from Hassayampa HEC-2 model 13084HAS, using the full, 7 3  

and 1/3 flow, were also used in conjunction with the Buckeye Structure 1 hydraulic model profiles. 

This approach assumes that Hassayampa River and Buckeye Structure topographies are on the same, 

or at least similar, vertical datum. 

Right side floodplain limits for the Buckeye Structure 1 emergency spillway delineation downstream 

from cross section 19.779 and left side limits downstream from cross section 19.416 are approximated 

from Hassayampa River topography. These approximate limits are extended downstream to 

Hassayampa River cross section 11.00, which is at the upstream side of the Interstate-10 bridge. 
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Ineffective flow area was blocked out on the right side of cross sections 19.416, 19.512 and 19.606. 

The cross section stations for this ineffective flow were established using a 41 flow spread 

approximation in the downstream direction starting from the small hill that defines the right limit 

of cross section 19.701. This approach was used in lieu of a two-dimensional flow analysis which 

would probably better assess what occurs in this area than HEC-2 or HEC-RAS. In reality, flow is 

not really ineffective here but free to expand and spread west into the Hassayampa River. Here, 

emergency spillway flow is unconfined due to the orientation of these three cross sections and the 

limitation of McLain-Harbers topographic coverage. The ineffective flow approach gives a 

conservatively higher water surface profile and the actual right side floodplain limit for these three 

cross sections is somewhat academic since it is contained within the Hassayama River 100-year 

floodplain. 

HEC-2 and HEC-RAS hydraulic models were developed as described in the Hydraulic Analysis 

Section of this report. An 11" x 17" reduction of the full, 2/3 and 1/3 delineation exhibits and 

supporting HEC-2 and HEC-RAS computer printout is found in Appendix C of this report. 
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3.5 Buckeye Structure 2 Delineation 

The lower study limit/outfall for the Buckeye Structure 2 emergency spillway delineation is Interstate- 

10 near the SR-85 interchange. The hydraulic section at the downstream limit is an overflow of the 

south edge of the eastbound roadway of 1-10, Just downstream from this section, flow is expected 

to be supercritical as it travels down the roadway embankment. HEC-2 and HEC-RAS models start 

at the downstream cross section assuming critical depth. 

First, a working HEC-2 model was developed in the subcritical flow regime in which the splitflow 

along Interstate-10 was modeled. This HEC-2 model was then imported to HEC-RAS. HEC-RAS 

steady flow data reflects changes in discharge based on the working HEC-2 flow split model with 

discharges rounded to the nearest 100 cfs. 

Final HEC-RAS models were developed as described in the Hydraulic Analysis Section of this 

report. An 11" x 17' reduction of the full, 2/3 and 113 delineation exhibits and supporting HEC-2 and 

HEC-RAS computer printout is found in Appendix D of this report. 
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3.6 Buckeye Structure 3 Delineation 

The lower study limit/outfall for the Buckeye Structure 3 emergency spillway delineation is Tuthill 

Dike Wash at Interstate-10. The WLB White Tanks / Agua Fria Tuthill Dike Wash HEC-2 model 

was used to develop starting downstream conditions for subcritical models. A working HEC-2 model 

was developed using the WLB Tuthill Dike Wash model 5.H21 which extended all the way from the 

downstream limit of that model to the Buckeye Structure 3 emergency spillway. 

The HEC-RAS option that allows the user to specify a portion of a study reach for computation is 

not yet available. Because of this, the reach downstream of Interstate-10 was eliminated to create 

a separate but otherwise identical HEC-2 model prior to import into HEC-MS. The starting water 

surface elevations at the downstream end of subcritical HEC-RAS profiles is based on calculated 

water surface elevations from the first working HEC-2 model. 

The rest of the import and model development for the Structure 3 delineation is similar to the 

Structure 2 delineation process and is also described in the Hydraulic Analysis Section of this report. 

The limits of flooding at the downstream limit of study simply match the Tuthill Dike Wash 100-year 

a limits just upstream from the Interstate-10 culvert. An 11" x 17" reduction and supporting HEC-2 

and HEC-RAS computer printout is found in Appendix E of this report. 
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3.7 Conclusions 

@ HEC-RAS models in this study seemed to show good agreement with their HEC-2 counterparts. 

At those cross sections where multiple Manning "n" values had been used in HEC-2 models, these 

values were generally imported and composited by HEC-RAS consistent with HEC-2 compositing. 

Subcritical water surface profiles generally agreed within about one or two tenths of a foot between 

HEC-2 and HEC-RAS. 

With regard to the splitflow analysis along Interstate-10 for Buckeye Structures 2 and 3, disregarding 

the existing pipe culverts under Interstate-10 may tend to overestimate the portion of flow that weirs 

over the roadway. On the other hand, disregarding the earth dikes that project north from the 

roadway embankment may tend to underestimate the portion of flow that weirs over the roadway 

if, in fact, these dikes do not wash out completely. The amount of discharge estimated to weir over 

the Interstate-10 roadway is illustrated in appropriate locations on the delineation exhibits. 

Intermediate HEC-2 runs which were done for sensitivity analysis indicate that Interstate-10 splitflow 

is very sensitive to changes in cross section and weir geometry and Manning "nu values. 

a Emergency spillway flow from Buckeye Structures 2 and 3 that weirs over Interstate-10 and that 

passes through the existing 24-inch to 48-inch culvert pipes will continue in a southerly direction. 

There are no significant washes or other topographic features immediately south of the interstate 

that would contain this flow. It is anticipated that this flow would be shallow and spread out in 

character. No attempt has been made to quantify the depth, velocity, travel time or limits of this 

flow as it continues to the south. Further downstream, it may collect or concentrate along irrigation 

canal banks, roadway embankments or other raised features. 

The discharges and associated depths of weir flow over Interstate-10 for the Structures 2 and 3 

floodplains varies depending on location. The maximum Structure 2 emergency spillway flow that 

weirs over Interstate-10 is 2800 cfs under the full discharge scenario. This occurs between 

consecutive HEC-2 cross section 19.151 and 19.061. The depth associated with this weir flow is 

approximately 1.6 feet. The maximum Structure 3 emergency spillway flow that weirs over 

Interstate-10 is 4500 cfs under the full discharge scenario. This occurs between consecutive HEC-2 

cross sections 18.892 and 18.818. The depth associated with this weir flow is 1.8 feet. 
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The original WLB Tuthill Dike Wash HEC-2 model contains a weir that occurs on the east side of 

@ Tuthill Dike Wash just north of Interstate-10. Because of the amount of Buckeye Structure 3 

emergency spillway flow that is lost over the interstate upstream of this location, the water surface 

never reaches the crest of this spillway. All flows that remain along Interstate-10 entering Tuthill 

Dike Wash are less in magnitude than the 100-year discharge in Tuthill Dike Wash and are 

completely contained within its floodplain. In a similar way, at the other end of the study, all 

emergency spillwayflows for Buckeye Structure 1 are less in magnitude than the 100-year discharge 

in the Hassayampa River and are completely contained within its floodplain. 

According to the water surface profiles, minor breakouts of flow potentially occur on the right iide 

flood limits of the Structure 1 floodplain just downstream from cross section 19.779, the Structure 

2 floodplain just upstream from cross section 19.590 and the Structure 3 floodplain downstream from 

cross section 19.156. These flows would be temporarily separated from the main flow path and 

would rejoin the major floodplain just downstream from where they break away. None of these 

breakouts was considered significant enough to analyze in a detailed splitflow. Limits of these 

breakouts have been approximated on the delineation maps. 
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SECTION 4 - FLOOD WARNING APPLICATIONS a 
4.1 Limits of Flooding 

Limits of flooding in this study have been illustrated on a series of exhibits. These exhibits are 

provided in reduced size format in Appendices C, D, and E of this report. The exhibits are also 

provided under separate cover in full size 24" x 36" sheets. In addition to the limits of emergency 

spillway flooding from the Buckeye Structures, these exhibits display, for information purposes, the 

100-year floodplain limits of the Hassayampa River and Tuthill Dike Wash as they relate to Buckeye 

Structures 1 and 3 respectively. 

4.2 Flow Depth, Velocity, Travel Time 

Incorporated on the emergency spillway flood limit exhibits are tabular data including water surface 

elevation, discharge, flow depth, flow velocity and travel time. This information is provided in 

summary format on the exhibits to make them more complete and stand-alone. For more detailed 

information, refer to HEC-2 and HEC-RAS printouts in Appendices C, D, and E. All travel times 

in this study are estimated on a simple basis of flow velocity and length of travel. Times are always 

a stated in terms of the upstream limit of study which is the emergency spillway. Travel times ranged 

from a short of about 5 minutes for full discharge flows from the Structure 1 emergency spillway to 

reach the Hassayampa River to a long of about 60 minutes for 113 flows from the Structure 3 

emergency spillway to reach Tuthill Dike Wash at Interstate-10. 
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SECTION 5 - HYDROLOGIC INFORMATION SYSTEM 

Data coverages in ARC-INFO format were provided by subconsultant Cooper Aerial of Phoenix in 

accordance with the FCD 95-34 scope of work and the District's Hydrologic Information System 

Data Delive~y Specifications, Revision 2.1. The data coverages provided will add important 

information to the District's database within the area studied and is intended for potential use in 

flood warning, emergency preparedness and evacuation and also for potential acquisition of flowage 

easements. Data coverages were provided under separate cover from this report to the Flood 

Control District. Coverages included hydraulic baseline, cross sections, floodplain limits, flow 

distribution data, project boundary and data quality. The McLain-Harbers and Cooper topography 

and planimetrics used for this delineation study have previously been translated to ARC-INFO 

database. 
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FOR BUCKEYE STRUCTURES 1 , 2  AND 3 
(FCD 95-34) 

SECTION 7 - LIST OF HYDRAULIC MODEL COMPUTER FILES 

Filename 

HASS.R3 

13084HAS. 

5.H2I 

13084TUT. 

13084BlB.HZ 

13084BlB.PRJ, POI, G01, F01, etc.. . . 

13084B2C.H2 

13084B2C.PRJ, POI, G01, F01, etc. 

13084B3D.PRJ, POI, 0 1 ,  F01, etc. . . 

Description 

Original Cella Barr Hassayampa 
HEC-2 model. 

Modified Cella Barr Hassayampa 
Model HASS.R3. 

Original WLB White TanksIAgua Fria 
Tuthill Dike Wash HEC-2 model. 

Modified WLB White Tanks 1 Agua 
Fria Tuthill Dike Wash model 5.H2I. 

Buckeye Structure 1 HEC-2 model 
input file for import to HEC-RAS. 

Buckeye Structure 1 HEC-RAS files 
associated with 13084BIB.H2. 

Buckeye Structure 2 HEC-2 model 
input file for import to HEC-RAS. 
Buckeye Structure 2 HEC-RAS files 
associated with 13084B2C.H2. 

Buckeye Structure 3 HEC-2 model 
with Tuthill Dike Wash and 1-10 
splitflow. 

Buckeye Structure 3 HEC-2 model 
input file for import to HEC-RAS. 
(Same as 13084B3C.H2without Tuthill 
Dike Wash and 1-10 splitflow). 

Buckeye Structure 3 HEC-RAS files 
associated with 13084B3D.H2. 
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EXHIBIT "A" 

SCOPE OF WORK 

CONTRACT FCD 95-34 

GENERAL 

The purpose of this study is to delineate the inundation limits of the 113, 213, and full spillway discharge 
values for Buckeye Structllres 1. 2, and 3. The study limits will be from the top of the spillways to a 
point downstream where the maximum depth of flow is less then 1 foot in depth, or contained within an 
existing 100-year floodplah The anticipated downstream study limit for each spillway is either Interstate- 
10 or the Hassayampa River. Using the anticipated downstream study limits, there is approximately three 
total linear miles of emergency spillway delineations. The consultant will determine the inundation limits 
using the U.S. Army Corps of Engineers HEC-2 Water Surface Profiles computer model or if applicable 
their HEC-RAS River Analysis System computer model. The consultant must use sound engineering 
judgement in the development of the computer models. The results of a e  computer models must be 
analyzed carefully and refinements made to the input parameters in order to obtain the most realistic 
results. All reports and drawings shall be sealed by persons of appropriate registration responsible for the 
work. All work under this Scope must be completed within 240 calendar days from the Notice to 
Proceed, including 60 days for District reviews. 

COORDINATION 

The consultant will update the project schedule submitted during the proposal stage. The project schedule 
shall show when coordination meetings are to occur and the completion dates for each of the tasks in the 
scope. The consultant shall update and resubmit this project schedule whenever changes in the schedule 
occur. 

The consultant shall submit a quatterly estimation of the projected billing within 14 days of Notice To 
Proceed. Thereafter, this estimation will be updated and submitted to the D ic t ' s  Project Manager at 
least 10 days prior to the end of each quarter. 

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

The consultant shall meet with officials from Town of Buckeye. The purpose of this meeting is to notify 
them about the study and obtain information on cunent or planned public works projects in the study area 
A coordination meeting will also be held with representatives from the Arizona Department of Water 
Resources (ADWR) 

DATA COLLECTION 

The District will supply the topographic data for this study in either a GIS or AutoCAD format The 
source of this mapping is the Buckeye FRS 1,2, & 3 Elevation Capacity Curves Aerial Topography (FJCD 
93-51). This mapping was originally developed at a scale of 1" = 200' with a contour interval of 2 feet. 
The District will supply the three discharge values to be modeled for each spillway. These values are 
from the spillway rating curves. 

The consultant will conduct a field reconnaissance of the full study reach. This will include observation 
of channel and floodplain conditions for estimation of Manning's "nu values. photographic documentation 
of floodplain characteristics, determination of channel bank stations, observation of possible overflow and 
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split flow areas. A draft report on the field reconnaissance will be submitted to the District prior to 
beginning the HEC-2 modeling. The report will present the detedmtion of channel and overbank "n" 
values along with color photographs (or color photocopies) of these areas. Photo locations, structures and 
"n" values will be displayed on reduced (usually 11" x 17") scale mapping and included in the final report. 

HYDRAULIC ANALYSIS 

This analysis will be performed using the U.S. Army Corps of Engineem HEC-2 Water Surface Profiles 
computer model, version 4.6.2, May 1991 or if applicable, their HEC-RAS River Analysis System 
computer model. The upstream end of each analysis will be the top of the spillway. The downstream 
l i t  will be where flows from the spillway are less then 1 foot in depth or contained within an existing 
100-year floodplain. The hydraulic analysis will be done for the 1/3,2/3, and fill discharge value for each 
of the spillways. 

The initial location and alignment of cross sections and chanuel centerline will be submitted for the 
District's review and approval prior to digitizing the cross section data Cross section stationing will be 
from left to right looking downstream with the thalweg at station 10,000. Cross sections will be spaced 
approximately every 500 feet. unless geographic or sttumrai constraints dictate closer spadng, and will 
extend the full width of the inundated area. The orientation of the cmss sections may need to be altered 
after running the computer models to ensure that cmss sections are perpendicular to flow. 

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

The computer models will usually be developed for subcritical flow. However, in some cases superciitical 
flow may be experienced and have to be modeled. The computer models should be started ,h enough 
downstream to e l i  the affects of the starting conditions on the downstream S i t  of the study area; 
and reflect a minimized hazard from spillway flows. 

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

Cross sections shall be plotted showing, computed water surface profiles, ineffective flow areas, "n" 
values, encroachments, channel stationing, and other pertinent information. 

The consultant is to setup the computer models so that the cross sections are divided into as many 
segments as possible for determining depth and velocity along the cross section. The consultant will also 
need to calculate the time it takes for flows to travel from the spillway to each cross section. 

The consultant is to make refinements to the computer models based on review of the model by the 
District and other interested agencies. Adjustments to the input parameters for obtaining the most realistic 
results is considered normal to the scope of work. 

It may be necessiuy to update the supplied topographic mapping or do supplemental field surveys. None 
of this work shall be performed without approval from the District's Project Manager. All supplemental 
topographic and survey work shall be on the same horizontal and vertical datum as the supplied mapping. 
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FINAL PRODUCTS 

Develop the inundation limit exhibits using the supplied topographic data. The exhibits shall be on 
standard size sheets with a maximum dimension on one side of 36 inches. These exhibits will use the 
District's standard border, title block. and legend format On these exhibits show the inundation limits 
for the three discharges modeled, cross section locations, thalweg location, supplied topographic data, any 
consuitant developed topographic data or revisions, identify maior mads and appmpriate minor mads, and - -  - 
include elevation reference marks. This exhibit should be dotted at the same scale as the originally 
supplied topographic data. A table must be included on this exhibit showing the computed water surface 
elevation of each cmss section for each discharge modeled, and possibly other petthat information such 
as depth, velocity, and travel time from the spillway to the cross section In the case of split or braided 
flow the maximum inundation limit should be shown and the maximum water d a c e  elevation for each 
portion of the cross section listed. At the end of the study one (1) complete set of the inundation limit 
exhibits will be supplied on nonerasable mylar (3 mil or thicker) and shall be sealed by the engineer. 
No "sticky backs" or other types of tape products shall be applied to the mylam. 

An overall final report for the study will be developed. This report wiU include a narrative description 
of the purpose of this study, what steps were undertaken to complete this study, any assumptions made, 
minutes of meetings, the field reconnaissance report, tables summarizing the hesults of the hydraulic 
analysis, and a copy of the inundation l i t  exhibits. Included as appendixes to this repor& should be 
printouts of the computer models, plot of the cmss sections, supporting calculations for any other hydraulic 
analysis done, and a copy of any supplemental survey work performed. 

The results of this study will also be submitted in a digital format for use in the District's Hydmlogic 
Information System (HIS), Digital data will be prepared in conformance with the District's HIS Data 
Delivery Specifications, Revision 2.1. The following layers are the main layers that need to be completed @ for this project: 

1. FCD Project Map Index 

2. FCD Project Boundary 

3. Data Quality 

4. Spillway Baseline Route System 

5. Spillway FCD Cross Section 

6. Spillway FCD Zone 

7. Velocity and depth results per cross section subdivision 

The consultant is to completely fill out every item called for in the HIS specifications on the above layers. 
Since Arc-Cad will not work with some of the above layer's it can't be used on this pmject. 

DELIVERABLES 

1. One set of sealed mylars (3 mil or thicker) of the inundation limit exhibit. 

2. Four copies of the final report (sealed), inundation limit exhibits, and copies of HEC-2 models on 
diskette. 

3. All of the HIS data called for in the Final Products section 



STANLEY CONSULTANTS Project Schedule (Revised 2/29\96) 

Delineation of Spillway Flows for Buckeye Structures 1, 2 and 3 
Contract FCD 95-34 

Designates Meeting 
- - -  Designates FCD Review Time 

Notice-to-Proceed, Initial Meetings 

Data Collection, Right-of-Entry 

Field Reconnaissance Report 

Location and Alignment of Cross-Sections, Centerline 

Hydraulic Analysis, Exhibits 

HIS Data Coverages 

Pre-Final TDN, Exhibits 

Final Deliverables 

Total Contract Time Allowed - 240 Days 

APR 

-- 

Duration Time 

MAY 

5- 

1996 

JUNE 

- - - 

FEB 

2121 

MAR 

Anticipated - 130 

- 

- 
+ 

Days 
4- 

- - -  

---. 

,L 

Total 



RECEIVED 
FLOOD CONTROL DISTRICT MAR - I 1996 

of STANLEY CONSULTANTS 
Maricopa County I 

BOARD OF DIRECTORS 
2801 West Durango Street Phoenix, Ar~zona 85009 Betsey Bayless 

Telephone (602) 506-1501 Ed King 
Tnm R ~ W I P C  

Fax (602) 506-4601 ,-,.. .. "...-A 
TT (602) 506-5859 Don Stapley 

Mary Rose Garr~do Wiicox 

February 27, 1996 

Michael Hunzinger, Vice President 
Stanley Consultants, Inc. 
2929 East Camelback Road, Suite 130 
Phoenix, Arizona 85016 

3% 
SUBJECT: FLOOD CONTROL DISTRICT CONTRACT FCD 95-,d 

Dear Mr. Hunzinger: 

Enclosed you will find an executed copy of contract FCD 9 5 y ,  Delineation 01 >pillway r low 
for Buckeye Structures 1,2, and 3. 

If you have any questions, please contact me at 506-1501. 

Sincerely, 

La-+ Donna M. Sanders 
Contracts Assistant 

Enclosure 



Project No. 
Project Mgr. I RECEIVED 

CONTRACT FOR CONSULTANT SERVICES MAR - 1 1996 

a CONTRACT FCD 95-34 STANLEY CONSULTANTS 
c- by- ?b . D ? / - 5  

Pursuant to the provisions of the Arizona Revised Statutes Secbon 48-3603, the Bo@ of Directors has 
the authority to enter into contracts. 

The Flood Control District of Maricopa County. Arizona, hereinafter called the "DISTRICT," is desirous 
of having certain professional services performed in connection with Delineation of Spillway Flows for 
Buckeye Structures 1,2, and 3 hereinafter called the "PROJEW and as more fully described in Exhibit 
"A," Scope of Work, attached; and 

Stanley Consultants, Inc., hereinafter called "CONSULTANT," is desirous of performing said services: 

THEREFORE, the parties hereto mutually agree as follows: 

SECTION I - SERVICES O F  THE CONSULTANT 

The CONSULTANT, under the general supervision of the Engineering Division Manager, shall prepare 
studies, reports, surveys, plans, drawings, specifications and cost estimates as are necessary for the 
PROJECT and according to the airections and designated standards of the DISTRICT and in accordance 
with Exhibit "A." It is understood and agreed that the DISTRICT'S authorized representative shall be the 
Engineering Division Manager, or his duly authorized representative, hereinafter called the "AGENT" and 
that helshe shall be the sole contact for administering this contract. 

The CONSULTANT shall meet periodically with the AGENT so as to keep the DISTRICT informed of 

a the progress of the work in accordance with the schedule defined in Exhibit "k" 

The CONSULTANT shall promptly advise the AGENT of any factors, which may develop during the 
PROJECT, that would likely result in construction or design costs in excess of budgetary constraints. 

SECTION 11 - PERIOD OF SERVICE 

The CONSULTANT shall complete all work per the schedule provided in Exhibit "A," Scope of Work 
within 180 calendar days after receipt of the Notice to Proceed, exclusive of DISTRICT review time. The 
DISTRICT is expected to require up to 60 calendar days for review time, for a total contract time period 
of 240 calendar days. Should extension of this contract period be necessary, and any such extension(s) 
continue the date of contract for a time period of more than one year from the date of contract expiration, 
adjustment(s) of the consultant's fee(s) may, upon agreement by both the DISTRICT and the 
CONSULTANT, be made in accordance with the Consumer Price Index for Urban Consumers, Western 
Division published by the U.S. Department of Labor, Bureau of Labor Statistics, using the published 
edition coinciding with the initial contract expiration date. Any such fee adjustment shall only apply to 
the extended contract time period. 

SECTION 111 - PAYMENTS TO THE CONSULTANT 

The CONSULTANT shall be paid for work under this Contract a lump sum of plus any 
adjustments that have been approved in writing in accordance with the 
Code. 
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The DISTRICT shall pay the CONSULTANT upon completion of the work as accepted by the DISTRICT, 
except that progress payments may be made as billed by the CONSULTANT based on approved monthly 

@ 
progress reports subject to the limitations set forth in Exhibit "A," Scope of Work. Ten percent (10%) 
of all contract payments made on an interim basis shall be retained by the DISTRICT as insurance of 
proper performance of the contract or, at the option of the CONSULTANT, a substitute security may be 
provided by the CONSULTANT in an authorized form pursuant to procedures established by the 
DISTRICT. The CONSULTANT is entitled to aU interest from any such substitute security. 

When the contract is fifty percent (50%) completed, one-half (ID) of the amount retained will be paid to 
the CONSULTANT provided the CONSULTANT is making satisfactory pmgress on the contract and there 
is no specific cause or claim requiring a greater amount to be retained. After the contract is fifty percent 
(50%) completed, no more than five percent (5%) of the amount of any subsequent progress payments 
shall be retained providing the CONSULTANT is making satisfactory progress on the project, except if 
at any time the DISTRICT determines satisfactory progress is not being made, ten percent (10%) retention 
shall be reinstated for all progress payments made under the contract subsequent to the determination 

If the CONSULTANT desires a partial payment in accordance with the provisions above, the 
CONSULTANT will complete and forward, a DISTRICT provided form, indicating payment distribution 
to M B E M E  firms. 

Any retention shall be paid or substitute security returned or released, as applicable, to the CONSULTANT 
within forty-five (45) calendar days after: (1) final completion of all work per Exhibit A, (2) acceptance 
of work under the contract, (3) receipt of a completed "Certificate of Performance" form, (4) the 
CONSULTANT'S statement that no project disputes exist, (5) invoicing for any retained monies has been 
received by the DISTRICT, and (6) a document stating the total payments received by the prime as well 
as total payments the prime has made to MBE and WJ3E subcontractors, vendors. and suppliers. 

SECTION IV - THE DISTRICT'S RESPONSIBILITIES 

The DISTRICT shall furnish the CONSULTANT, at no cost to the CONSULTANT, the following 
information or services for this PROJECT: 

A. One copy of on-hand maps, records, survey ties, bench marks or other data pertinent to the 
PROJECT. This does not, however, relieve the CONSULTANT of the responsibility of searching 
records for additional information, for requesting specific information or for verification of that 
information provided. The DISTRICT does not warrant the accuracy or comprehensiveness of any 
such information. 

B. All available information and data relative to policies, standards, criteria, and studies, etc. impacting 
the PROJECT as identified by the CONSULTANT. 

C. Availabilitv of staff for consultation with the CONSULTANT during the performance of studies and 
plan deveiopment in order to identify the problems, needs, and 6the;functional aspects of the 
PROJECT. 

D. Examination of documents submitted by the CONSULTANT and rendering of decisions pertaining 
thereto promptly, to avoid unreasonable delay in the progress of the work by 
The DISTRICT will keep the CONSULTANT advised concerning the progress 
review of work. 
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SECTION V - ALTERATION IN SCOPE OF WORK 

Any alteration in the scope of work that will result in a substahtial change in the nature of the PROJECT 
so as to materially increase or decrease the contract fee will require negotiation of an amendment to the 
contract to be executed by the DISTRICT and the CONSULTANT. No work shall commence on the 
change until the contract amendment has been approved by the DISTRICT and the CONSULTANT has 
been notified to proceed by the AGENT. It is distinctly understood and agreed that no claim for extra 
work done or materials furnished by the CONSULTANT will be allowed by the DISTRICT except as 
provided herein, nor shall the CONSULTANT do any work or furnish any materials not covered by this 
agreement unless such work is fim authorized in writing in accordance with the Maricopa County 
Procurement Code. Any such work or materials fumished by the CONSULTANT without such written 
authorization first being given shall be at his own risk, cost, and expense, and he hereby agrees that 
without such written authorization he will make no claim for compensation for such work or materials 
furnished. 

SECTION VI - RECORDS 

Records of the CONSULTANT'S payroll expense pertaining to this PROJECT and records of accounts 
between the DISTRICT and the CONSULTANT shall be kept on a generally recognized accounting basis 
and shall be available upon request to the DISTRICT or its authorized representative for audit during 
normal business hours. The records shall be subject to audit by appropriate grantor agency if the 
PROJECT is funded all or in part by a grant. 

SECTION VII - PROJECT COMPLETION 

If during the course of this contract situations arise which prevent completion within the allotted time, 
an extension may be granted by the AGENT. 

SECTION VIII - TERMINATION 

The DISTRICT may terminate this contract at any time upon reimbmement to the CONSULTANT of 
expenses which include reasonable charges for time and material for the percentage of work satisfactorily 
completed and turned over to the DISTRICT. 

The DISTRICT reselves the right to postpone, terminate or abandon this PROJECT for the 
CONSULTANT'S failure to complete the PROJECT on time, or failure to comply with the provisions of 
the contract The DISTRICT also reserves the right to terminate any or all pans of this contract for its 
own convenience as the DISTRICT may determine at its sole discretion 

The DISTRICT hereby gives notice that purmant to A.R.S. Section 38-511 "A" this contract may be 
cancelled without penalty or fwther obligation within three yeam after executionif any person significantly 
involved in initiation, negotiation, securing, drafting, or creating this contract on behaif of the DISTRICT 
is, at any time while the contract or any extension of the contract is in effect, an employee or agent of any 
other party to the contract in any capacity or a consultant to any other party of the contract with respect 
to the subject matter of the contract Cancellation under this section shall be effective when written notice 
from the Chief Engineer and General Manager is received by all of the parties of the contract. In addition, 
the DISTRICT may recoup any fee or commission paid or due to any person significantly involved in 
initiation, negotiation, securing, drafting, or creating the contract on behalf of the DISTRICT from any 
other party to the contract arising as a result of the contract. 
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The CONSULTANT may terminate this contract in the event of nonpayment of fees as specified in 
Section III, PAYMENTS TO THE CONSULTANT. 

! 

SECTION IX - OWNERSHIP OF DOCUMENTS 

All original documents including, but not limited to studies, reports, tracings, drawings, physical and 
computer models, estimates, field notes, investigations, design analyses, calculations, computer software, 
and specifications. prepared in the performance of this Contract are to be and remain the property of the 
DISTRICT and are to be delivered to the AGENT before final payment is made to the CONSULTANT. 
The DISTRICT reserves the right to reuse the documents as it sees fit. However, the DISTRICT will not 
reuse, alter, or modify these documents without noting such alterations, modifications, or intent of their . 
reuse, and will hold the CONSULTANT harmless from any claims arising from the reuse, altelation, or 
modification of the documents. The CONSULTANT may retain reproducible copies of all such 
documents delivered to the DISTRICT. 

SECTION X - COMPLIANCE WITH LAWS 

The CONSULTANT is required to comply with all Federal, State and local laws, local ordinances and 
regulations. The CONSULTANT'S signature on this contract certifies compliance with the provisions of 
the 1-9 requirements of the Immigration Reform and Control Act of 1986 for all personnel that the 
CONSULTANT and any subconsultants employ to complete this PROJECT. It is understood that the 
DISTRICT shall conduct itself in accordance with the provisions of the Maricopa County Procurement 
Code. 

a SECTION XI - GENERAL CONSIDERATIONS 

A. Prior to beginning the work, the CONSULTANT shall furnish the DISTRICT for approval the names 
of its key employees, and of its sub-consultants and their key employees to be used on this 
PROJECT. Any subsequent changes are subject to the written approval of the DISTRICT. 

The CONSULTANT in replacing a M B E W E  subcontractor should attempt to contract with another 
MBEIWBE. 

B. The failure of either party to enforce any of the pmvisions of this Contract or to require performance 
of the other party of any of the pmvisions hereof shall not be construed to be a waiver of such 
pmvisions, nor shall it affect the validity of this Contract or any part thereof, or the right of either 
party to thereafter enforce each and every provision. 

C. The CONSULTANT shall be responsible for the cost of any additional design, field layout, testing, 
construction and supervision necessary to correct those errom or omissions attributable to the 
CONSULTANT and for any damage incurred by the DISTRICT as a result of additional construction 
costs caused by such CONSULTANT emrs or omissions. 

D. The fact that the DISTRICT has accepted or approved the CONSULTANT'S work shall in no way 
relieve the CONSULTANT'S responsibility. 

E. It is mutually understood and agreed that this Contract shall be governed by the laws of the State of 
Arizona both as to interpretation and performance. Any action at law, suit in equity, or judicial 

a proceeding for the enforcement of this Contract. or any provision thereof, shall be instituted only in 
the courts of the State of Arizona 
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SECTION XIl-  SUCCESSORS AND ASSIGNS 

(b This Contract shall not be assigned by either party without pdor written approval of the other except that 
the CONSULTANT may use in the performance of this Contract without prior approval of the DISTRICT, 
personnel or services of its related entities and afliliated companies as if they were an integral part of the 

, CONSULTANT; and it shall extend to and be binding upon the heirs, executors, administrators, successors 
and assigns of the parties hereto. 

SECTION XI11 - NO KICK-BACK CERTIFICATION 

The CONSULTANT warrants that no person has been employed or retained to solicit or secure this 
Contract upon any agreement or understanding for a commission, percentage, brokerage, or contingent fee; 
and that no member of the Board of Directors/Supe~isors or any employee of the DISTRICT has any 
interest, financially or otherwise, in the CONSULTANT firm. 

For breach or violation of this warranty, the DISTRICT shall have the right to annul this Contract without 
liability, or at its discretion to deduct from the Contract price or considexation, the full amount of such 
commission, percentage, brokerage, or contingent fee. 

SECTION XIV - ANTI-DISCRIMINATION PROVISION 

The Flood Control District of Maricopa County will endeavor to ensure in every way possible that 
minority and women-owned business enterprises shall have every opportunity to participate in providing 
professional services, purchased goods, and contractual services to the Flood Control District of Maricopa 
County without being discriminated against on the grounds of race, religion, sex, age, or national origin. - 
The CONSULTANT agrees not to discriminate against any employee or applicant for employment because 
of race, religion, color, sex, national origin, age, or disability and further agrees not to engage in any 
unlawful employment practices. The CONSULTANT further agrees to insert the foregoing provisions in 
all subcontracts hereunder. 

SECTION XV - AMENDMENTS 

This Contract may be amended by mutual written agreement of the DISTRICT and the CONSULTANT. 

SECTION XVI - INDEMNIFICATION AND INSURANCE 

A. The CONSULTANT shall provide and maintain the following minimum insurance requirements: 

1. Professional Liability. The CONSULTANT shall show evidence of maintaining continuous 
insurance for the past (3) years with a minimum coverage l i t  of $1,000,000.00 each 
claim andlor in'the aggregate. 

The CONSULTANT shall provide and maintain Professional Liability Insurance with a 
minimum single limit of $1,000.OW.00 for each claim made and an aggregate limit of 
$1,000.000.00 for all claims made through this contract's completion date or the policy's life, 
whichever is longer. 
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2. Commercial General Liability. Commercial general liab'ity insurance with a minimum single 
limit of $1,000,000.00 for each coverage/occur~ence. The policy shall include coverage for 
bodily injury and personal injury, broad form pmpedy damage and blanket contractual coverage. 

3. Automobile Liability. Automobile liability insurance, with an individual single limit for bodily 
injury and property damage of no less than $1,000,000.00, each occurrence, with respects to 
CONSULTANT'S vehicles (whether owned, hired, non-owned), assigned to or used in the 
performance of this coulract. 

4. Workers' Compensation Insurance. This insurance shall be maintained during the life of the 
contract. 

5. Additional Insured. The wlicies. excent ~rofessionat liabiitv and workers' comimsation, 
required by this section s h h  name the D'Is~RICT as ~ddi t ion i  Iosured, and shall specify that 
insurance afforded the CONSULTANT shall be primary insurance, and that any insurance 
coverage carried by the DISTRICT or its employees shall be excess coverage, and not 
contributory coverage to that provided by the CONSULTANT. No policy issued under this 
contract shall lapse, be cancelled, allowed to expire, or be materially changed to affect the 
coverage available to the DISTRICT without thirty (30) days written notice to the DISTRICI: 

6. DISTRICT approved documentation outlining the coverages specified in this section shall be 
filed with the DISTRICT prior to issuance of the Notice to Proceed 

B. The CONSULTANT agrees to indemnify and save harmless the DISTRICT, any of its departments, 
agencies, officers, or employees from a i l  suits, including attorney's fees and costs of litigation, 
actions, loss, damage, expense, cost or claims, of any charncter or any MOUE arising out of the 

a CONSULTANT'S wanton, willful or negligent acts, enurs or omissions in the performance of work 
under this Contract, and any wanton, willful or negligent acts, errors or omissions by any 
subconsultant or other agent used by the CONSULTANT in the performance of work under this 
Contract. 
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IN WITNESS -OF, the parties herein have executed this Conaact. - 

Michael E. Hunzinger 
Printed Name 

Vice President. 
Title 

D ~ ~ :  January 3, 1996 

42-1320758 
Federal Tax Identification Number 

nOOD CONTROL DISTRICT OF MARICOPA COUNTY 

RECOMMENDED BY: ACCEPTED AND APPROVED: 
a 

Chairman. of Directors 

\ 

Date: FEB 2 1 1996 

Approved as to form and within the powers 
and authority granted under the laws of the 
State of Arizona to the Flood Control District 
of Maricopa County. 

FCD 95.34 Page 7 af 7 



STANLEY CONSULTANTS, INC. 

- - 

2929 East Camelback Road. Sulte 130 . Phoentx. AZ65016.4425 Tel 6021912-6500 Fax 6021912-6599 

March 15, 1996 

ARIZONA DEPARTMENT 
OF WATER RESOURCES 
500 North 3rd Street 
Phoenix, Arizona 85004 

Attn: Bill Jenkins, P.E. 

RE: Delineation of Spillway Flows 
For Buckeye Structures 1,2, & 3 

Stanley Consultants has been retained by the Flood Control District of Maricopa County to conduct 
a floodplain delineation study of the Buckeye Flood Retarding Structures overflow spillways. These 
structures are located north and west of the Town of Buckeye along the north side of Interstate-10 
from about the Dean Road alignment west to the Hassayampa River. These structures protect 
Interstate-10, the Town of Buckeye, and numerous agricultural, residential and transportation 
improvements from runoff originating in the White Tank Mountains. A location and vicinity map 
are enclosed showing the approximate location of Buckeye structures and their overflow spillways. 

The purpose of this study is to identify the limits of flooding associated with spillway overflow for 
the primary purpose of flood warning and emergency preparedness. This is not a Flood Insurance 
Study, and will not be used for any regulatory purpose. Overflow spillways only operate under 
extremely severe and rare circumstances. The study will delineate the limits of flooding associated 
with ID, 213 and 100% of the currently estimated overflow discharge rates for these structures. Flow 
depth and travel time from each spilhvay will also be estimated as part of the study to assist the 
District in identifying warning and evacuation needs. Currently, the down-stream limit of study is 
envisioned to extend only to Interstate 10. This may be extended further south depending on initial 
study results. 

Stanley Consultants and the Flood Control District would like to extend to you the opportunitv of 
providing input or comments regarding the study. The final study documents will be i z h e  form of 
overflow limit exhibit maps and aTechnical Data Notebook. This informationwill be made available 
to you if you would like it. 



Please call me at (602) 912-6500 and tell me whether this study is of any interest to you, and, if so, 
what level of involvement, input, or comment you would like to be provided. I am available to meet 
with you or your designated representative if you desire. 

Thank you. 

Sincerely, 

STANLEY CONSULTANTS, INC. 

Scott Buchanan 

Enclosures 

gsb/mmh:M4R038.80:13084 

cc: FCD - Tim Murphy 
Project File (13084) 



2929 East Camelback Road, Suite 130 Phoenix, AZ 85016-4425 Tel: 60Z912-6500 Fax: 602/912-6599 

March 15, 1996 

TOWN OF BUCKEYE 
100 North Apache Road 
Buckeye, Arizona 85326 

Attn: Richard Bagley, Development Director 

RE: Delineation of Spillway Flows 
For Buckeye Structures 1,2, & 3 

Stanley Consultants has been retained by the Flood Control District of Maricopa County to conduct 
a floodplain delineation study of the Buckeye Flood Retarding Structures overflow spillways. These 
structures are located north and west of the Town of Buckeye along the north side of Interstate-10 
from about the Dean Road alignment west to the Hassayampa River. These structures protect 
Interstate-10, the Town of Buckeye, and numerous agricultural, residential and transportation 
improvements from runoff originating in the White Tank Mountains. A location and vicinity map 
are enclosed showing the approximate location of Buckeye structures and their overflow spillways. 

The purpose of this study is to identify the limits of flooding associated with spillway overflow for 
the primary purpose of flood warning and emergency preparedness. This is not a Flood Insurance 
Study, and will not be used for any regulatory purpose. Overflow spillways only operate under 
extremely severe and rare circumstances. The study will delineate the limits of flooding associated 
with 113,213 and 100% of the currently estimated overflow discharge rates for these structures. Flow 
depth and travel time from each spillway will also be estimated as part of the study to assist the 
District in identifying warning and evacuation needs. Currently, the down-stream limit of study is 
envisioned to extend only to Interstate 10. This may be extended further south depending on initial 
study results. 

Stanley Consultants and the Flood Control District would like to extend to you the opportunity of 
providing input or comments regarding the study. The final study documents wfll be in the form of 
overflow limit exhibit maps and a Technical Data Notebook. This informationwill be made available 
to you if you would like it. 

MEMBER OF THE STANLEY CONSULTANTS GROUP INTERNATIONAL CONSULTANTS IN ENGINEERING. ARCHITECTURE. PLANNING. AND MANAGEMENT 



Please call me at (602) 912-6500 and tell me whether this study is of any interest to you, and, if so, 
what level of involvement, input, or comment you would like to be provided. I am available to meet 
with you or your designated representative if you desire. This includes your Town Engineer or 
Public Works Director. 

Thank you. 

Sincerely, 

STANLEY CONSULTANTS, INC. 

Scott Buchanan 

Enclosures 

gsb/mmhMAR03Q.60:13084 

cc: FCD - Tim Murphy 
Project File (13684) 



LOCATION MAP 
(NOT TO SCALE) 

MARICOPA COUNTY 

FCD 95-34 

DELINEATION OF SPILLWAY FLOWS 

FOR 
BUCKEYE STRUCTURES 1, 2 AND 3 

STANLEY CONSULTANTS # 13084 FIGURE 1 





DELIVERY TO STANLEY CONSULTANTS, 
e I N C  . 

7 FLOPPY DISKS CONTAINING 
ONE ZIP FILE, BUCKFRS.ZIP 
USE PKUNZIP TO EXTRACT 

FILES AND CONTENTS: 

183OC.DGN 

INDEX AND INTERMEDIATE CONTOURS. 
S I Z E  = 6 6 6 6 7 5 2 K  

ALL MAP FEATURE PLANIMETRICS. 
S I Z E  = 2 7 3 9 2 0 0 K  

GEOREFERENCED MAPSHEET BOUNDARIES 
S I Z E  = 1 7 9 2 0 K  

APPEARS TO BE BREAKLINES FOR TOPOGRAPHIC PROCESSING 
ALSO APPREARS TO CONTAIN STUDY AREA CONTROL POINTS 

S I Z E  = 5 8 5 6 7 6 8 K  

LINEAGE: The data on these files is from FCD contract 93-51, 
the BUCKEYE FRS. The mapping was performed by McLain 
Harbors. Inc. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

2801 West Durango Street 
Phoen~x, Ar~zona 85009 oh,E 10- NO 

2-20 -96 
(602) 506-1501 l i r r m T l o N  

@ 5 CO- Z ~ ~ G I ~ , ~ N A N  F a  96 -Jy 
WurcLEY C~r (SuLmr~73 .  S N C .  BUCKWET s 7 i i v ~ - r i ~ S  1 ,  2, 3 

WE ARE SENDING YOU C Attached I3 Under separate cover via the following items: 

C Shop drawings Prints Plans Samples I3 Specifications 

0 Copy of letter I3 Change order 

COPIES DATE NO DESCRIPTION , 
DAMES 4- W 7 r E  ' p ~ &  E 32 ~ 6 P o h T  
: B ~ M ~ J  cc M G V ~  T H A S E  ZL WPOW< 

B V G I < ~ ~ Y ~  n l  ' S L C ~ N ~  S H E ~ S  1-7 4 / Y  
~ U L ~ E Y E  2 + 3  Ph& 1-6 I 17 , 2 8 - 3 0  

i 

THESE ARE TRANSMllTED as checked below: 

13 For approval O Approved as submitted O R e s u b m i t c o p i e s  for approval 

C For your use Approved as noted S u b m i t c o p i e s  for distribution 

As requested Returned for corrections O R e t u r n c o r r e c t e d  prints 

0 For review and comment 0 

FOR BIDS DUE 19 C PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

COPY TO 

SIGNED: 
6910-009 RB-93 

I f  enslosurer .re not a. noted, kindly notify us .r once. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

2801 West Durango Street 
Phoenix. Arizona 85009 

LETTER OF URANS~flUUAL 

DATE JOS NO /o-30- 9 5  I 
* rTLNT ION 

WE ARE SENDING YOU C Attached Under separate cover via the following items: 

Shop drawings 0 Prints Plans Samples 0 Specifications 

Copy of letter Change order 

THESE ARE TRANSMllTED as checked below. 
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2929 East Camelback Road. Suite 130 . Phoenix. AZ 85016-4425 f Tel: 6021912-6500 Fax: 6021912-6599 

March 14, 1996 

Mr. Tim Murphy 
FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

2801 W. Durango Street 
Phoenix, Arizona 85009 

RE: FCD 95-34 
Delineation of Spillway Flows for 
Buckeye Structures 1 ,2  and 3 

Dear Mr. Murphy: 

The following is a brief summary of items discussed or resolved as a result of our kick-off meeting 
held at the District office on February 28, 1996. 

The project schedule originally submitted as part of Stanley's fee proposal will be revised to 
reflect a start date of February 21, 1996 and completion date of June 30,1996. A copy of 
the new project schedule dated revised February 29,1996 is enclosed. 

A format for Stanley's monthly invoice was agreed on. Stanley will execute a standard 
MBE/WBE Participation Affidavit stating that the District has waived the participation 
requirement. No monthly MBE/WBE form will be required to be submitted with monthly 
invoices. Progress reports will be verbal or in the form of milestone or review meetings. 

. It was mutually agreed that formal right of entrylpublic notification will not be required for 
this project because a) the results of the study will not have any regulatory impact on private 

b) all land involved in field reconnaissance is vacant &daccessible by right- 
of-way, District land or established roadways. 

• Stanley will contact the City of Buckeye Land Planning Department and City Engineer to 
inform them of the study and solicit their input with regard to future land use plans and 
public improvements. This input will be coordinated with the District and summarized by 
Stanley to be included in final report documents. 

. The District will provide topography and base mapping to Stanley in the form of GIs 
coverages. All mapping provided by the District will have been rotated and translated to one 
common horizontal datum. Vertical datum will differ between the two base mapping 
coverages ~rovided. Each sheet of the final flood~lain exhibits will have a reference to the - .  * applicable vertical datum. 

. The District provided discharge rates from the Dames and Moore Dam Break Analysis for 
Stanley to use. Discharges will be rounded to the nearest 100 cfs. 

MEMBER OF THE STANLEY CONSULTANTS GROUP . INTERNATIONAL CONSULTANTS IN ENGINEERING. ARCHITECTURE. PLANNING. AND MANAGEMENT 
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A format for the "nu value report was agreed to. A draft of the report will be submitted to 
the District prior to any hydraulic modeling. 

A breakdown of the area covered by each exhibit sheet, draft sheet border and title block 
and draft cover sheet will be submitted to the District for review before drafting is started. 
The desire is to have each spillway delineation contained on one final exhibit sheet. This 
may require a 36" x 42" sheet format. Each sheet will show the 113, 213 and full flow 
delineation limits. 

. District staff has already assembled the property ownership and property boundary 
information from County Assessor records. 

The GIs coverages to be provided were reviewed. Afterward, it was agreed that Stanley's 
subconsultant, Cooper Aerial, who will be providing the required coverages, will meet with 
GIS staff members Marta Dent and Mark Brewer directly at the beginning of the study to 
review technical details. Coverages "FCD Project Map Index", "FCD Project Boundary" and 
"Data Quality" will be submitted very eariy in the study with the remaining coverages 

a provided near the end of the study. 

. A draft table of contents for the Technical Data Notebook (TDN) will be submitted by 
Stanley for approval by the District. The target schedule for this draft will be concurrent 
with the "n" value report. Various sections of the TDN will be submitted to the District for 
review as they are assembled. 

A field reconnaissance of the study area was conducted by Scott Buchanan of Stanley and 
Tim Murphy of the District on March 6,1996. Of particular concern were the downstream 
limits of the study areas for Structures 2 and 3. The 1-10 roadway and its associated drainage 
facilities will have a significant effect on the downstream limit and starting water surface 
assumptions. The number and hydraulic significance of existing roadway cross culverts and 
the location and extent of the downstream limit of study at structures 2 and 3 were probably 
underestimated in previously agreed to assumptions. 

This concludes the summary of initial items and issues to the best of my recollection. If your 
understanding of these items and issues is different than I have stated, or if you would like to add 
comments or have any questions, please call me. 

Sincerely, 

STANLEY CONSULTANTS, INC. 

/I'Y 5 ~Cai ,C L%- -6- 

G. Scott Buchanan 
Project Manager 



TELEPHONE CALL REPORT 

0 Date. 3 - 1 8 - 9 6  Time: 1o :oo  Job NO. 13084 

TO: DAVE CREIGHTON. RICHARD BAGLEY At: ADWR. TOWN OF BUCKEYE 

Frorn:SCOll BUCHANAN At: SCI 

Subject: FCD 95-34; DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 

I spoke with these two individuals about our study and told them they could 
expect letters soon explaining what we were doing and soliciting their input. The 
ADWR letter is addressed to Bill Jenkins but Dave Creighton said he would be the 
contact. The Buckeye letter is addressed to Richard Bagley, the Development 
Director for the Town of Buckeye but also solicits input from their Town Engi- 
neer. The Buckeye Town Engineer is Woody Scouten and he is not on Buckeye staff 
so we have to request his input thru Richard and Richard will decide whether it 
is appropriate for the Town to spend Woody's hourly fee to be involved. 

Dave Creighton said that since the Buckeye structures are of State jurisdictional 
size, ADWR would be interested in receiving the final TDN for their record. It 
sounds as though Dave may have some review and comment of a technical nature that 
he intends to provide. If this occurs, I will recommend that Dave direct his 
comment to FCD for responae as appropriate. Richard said he would appreciate a 
copy of the final TDN but did not say whether it would be forwarded to Woody for 
review. ~t this point, unless I hear otherwise from them, neither ADWR nor 
Buckeye seem to be interested in providing an intermedite review of the study but 
both would like a final copy of the TDN for their record. 

A B y J I $ J ~ ~ ~ q ~ k ~ ~  '4 r 6- $- Further Attention Required: Yes No 

SC 5000 R2 1092 (TCR.PRI) 
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INTRODUCTION 

This section is prepared in support of the hydraulic analysis for the Delineation of Spillway Flows 

for Buckeye Structures 1, 2 and 3 (FCD 95-34). It presents the basis for the estimation and use of 

Manning "n" values or "roughness coefficients" and for estimating expansion and contraction 

coefficients which are an integral part of the hydraulic analysis performed for each spillway overflow. 

A field reconnaissance trip in support of this section was made to the study area with Flood Control 

District staff on March 6, 1996. 

The Buckeye Flood Retarding Structures 1, 2 and 3 are located in a primarily undeveloped desert 

area of west-central Maricopa County. The emergency spillways of these three structures were 

designed for veIy large, very rare floods. The full design discharge of these spillways is much greater 

in magnitude than the predominant local discharges which have formed, over time, the existing 

natural wash channels which receive this flow. Aside from the Interstate-10 roadway, there are little 

or no man-made improvements within the study limits that would significantly influence discharges 

from the emergency spillways. The 1-10 improvements have been considered here in terms of their 

potential impact on flow characteristics. Depths of flow associated with the relatively large spillway 

discharges have been initially approximated to assist in the estimate of "nu values since "n" values can 

vary considerably with depth. 

Due to the magnitude of flow, only a small portion will be conveyed within or in close proximity to 

existing wash channels. The bulk of the flow is anticipated to occur in overbank areas at depths 

ranging from one to perhaps eight feet. All three overflow spillway study areas are typically covered 

by avariety of native trees, brush, cacti and annual grasses including palo verde, mesquite, creosote, 

sage, desert broom and saguaro. Soils are predominantly fine-grained in texture. Natural wash 

channels generally have beds of coarse sand with some gravel and cobbles present. All three 

spillways are generally similar to each other in configuration and surface roughness. 

gsbltlb SEW58 80/13084 1 STANLEYCONSULTANTS, INC 



METHODOLOGY a 
The basic methodology used in this report for estimating Manning's roughness coefficients is 

presented in the primary reference: 

Estimated Manning's Roughness CoefFicients for Stream Channels and Flood Plains 

in Maricopa County, Arizona; Prepared for Flood Control District of Maricopa 

County by the U.S. Geological Survey, Water Resources Division, April 1991. 

This reference contains methodology for estimating Manning's "n" for characteristic segments of 

floodplain channels and overbanks. It also presents suggested criteria for the subdivision of 

floodplain cross sections into primary components based on such considerations as channelgeometry, 

flow depth, flow velocity and vegetation. This reference and its methodology is required under the 

scope of work for the Delineation of Spillway Flows for Buckeye Structures 1, 2 and 3. Although 

use of this reference will provide for greater consistency of results among different studies and 

eliminate some of the subjectivity involved in this aspect of floodplain hydraulics, a good deal of 

judgement and experience is still required and some degree of subjectivity remains. 

The method for estimating Manning "n"values involves subdividing the study into areas and assigning 

an estimated, representative "nu value. In a floodplain delineation study, "n" values are required at 

each hydraulic cross section. Typically, they are provided as input data in one of two ways. For a 

conventional cross section where there is a single distinct channel and left and right overbank, each 

being substantially uniform in flow, surface material, vegetation, etc., three "n" values are provided. 

One "nu value is provided for each overbank and one for the channel. When the cross section has 

more than one channel or needs more than three "nu values to properly reflect roughness, the cross 

section is subdivided into segments and an "nu value is estimated for each segment. These segments 

are defined on the basis of cross section plots, aerial photographs and field reconnaissance with 

consideration to flow depth, channel bed or ground surface material, degree of uniformity, degree 

of obstruction and degree of vegetation. When a cross section is broken into 'In" value segments, 

these "nu values are automatically composited in each model by computer algorithms. 

gsb/tlb:SEWS8.80/13084 2 STANLEY CONSULTANTS, INC. 



In this study, there are generally no defined channel banks that would be of any significance to flows 

of emergency spillway magnitude. The entire cross section from beginning to ending station is 

considered "channel" in terms of HEC-2 and HEC-RAS hydraulic analysis. There is no left or right 

overbank. 

According to the USGS roughness coefficient reference, the "nu value =signed to each segment of 

each cross section is an adjusted estimate which uses a base "nu value to which adjustment factors 

are added. The base "nu value depends on the type of channel bed or ground surface material. 

Adjustment "n" values are added to account for the degree of irregularity, effects of obstruction and 

effects of vegetation. In this format, the base "n" value is designed n, and the adjustment "n" values 

for irregularity, obstruction and vegetation are termed n,, n, and n,, respectively. 

A series of photographs are presented in this section to document representative channel and 

overbank "nu values that were used for each spillway delineation. Each photograph is captioned with 

a description and approximate location. Alongside each photograph is a breakdown of the estimated 

base and adjustment "nu values. These photographs were used as guidelines throughout the study 

area in the selection of the representative "n" values. Figures 3, 4, and 5 in this section show the 

location and direction of each photograph. 

Many of the hydraulic sections in this study are fairly uniform in terms of roughness. At many 

sections, even where there are defined wash channels, a single "nu value can be estimated to 

represent the entire section. This is because the "nu values for wash channels and their adjacent 

areas in this study do not typically differ significantly. Also, channels typically only make up a small 

portion of the overall wetted perimeter of the cross section. 

The approach involving a single "nu value that represents the entire cross section was used for most 

of this study. The "n" value varies, depending on the cross section ,and ranges from a low of 0.034 

for a spillway cross section to a high of 0.048 for areas below the spillway. This approach was used 

for the entire Structure 1 delineation and for the Structures 2 and 3 delineations from their spillways 

down to Interstate-10. Cross sections for the #2 and #3 reaches along Interstate-10 have generally 

been divided into segments because "n" values differ significantly along each section. 

gsb/tlb:SEP05B.B0/13084 3 STANLEY CONSULTANTS, INC. 



In addition to roughness coefficients, thc other data required for hydraulic analysis are coefficients 

for contraction and expansion of flow. Contraction and expansion coefficients of 0.1 and 0.3, 

respectively, were chosen and applied to areas within each spillway overflow that exhibited relatively 

uniform configuration of floodplain cross sections and where there was little influence by natural or 

man-made constrictions. 

gsb/tlb:SEW56.60/13OM 4 STANLEY CONSULTANTS, INC 



RESULTS 

A review of the hydraulic model results indicates a reasonable water surface profile for each spillway 

overflow area using the estimated "nu values considering what was anticipated based on general field 

observations. A review of calculated flow velocities in each hydraulic model also indicates that they 

fall in a reasonable range that one would anticipate given the physical characteristics of the study 

area. 

gsb/tlb:SEPO50.60/13084 5 STANLEY CONSULTANTS, INC 





n, = 0.031 
n, = 0.001 
q = 0.002 
n3 = 0.003 
Adjusted "n" = 0.037 

PHOTOGRAPH #I03 Buckeye Structure #I. Emergency spillway looking northwest from the south 
bank. Cross section is uniform trapezoidal with a light to moderate growth of sage and creosote. 
Bottom width is about 800 feet with 2:l sides. Expected depth of flow is on the order of 2 to 6 feet. 
Bed material is a firm gravelly soil with small angular cobbles present. Bank material is similar to 
bed material. 

Adjusted "n" = 0.045 

PHOTOGRAPH #I05 Buckeye Structure #I. Typical overbank area immediately downstream from 
south side of spillway looking northeast. Vegetation is primarily creosote bush, native grass and 
ironwood trees. This is typical of the area just downstream from the spillway. Small wash channels 

n are present but are insignificant in a hydraulic sense. Expected depth of flow is on the order of 2 
to 6 feet. Soils are predominantly fine-grained. 

I 
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PHOTOGRAPH #I14 Buckeye Structure #1. The area in this photo is almost identical to that in 
Photo #I05 only it was taken near the north side of the spillway looking northeast. The same 
adjusted "nu vnllle of 0.045 will be used. 

PHOTOGRAPH #I09 Buckeye Structure #I. The area in this photo is almost identical to the area 
depicted in Photo #I05 and Photo #I14 with fewer trees. The same adjusted "nu value of 0.045 will 
be used. 

STANLEY CONSULTANTS,, INC. 



n, = 0.029 
n, = 0.006 
n, = 0.006 
n, = 0.008 
Adjusted "nu 

PHOTOGRAPH #I11 Buckeye Structure #l .  Looking southwest near the 100-year floodplain limit 
of the Hassayampa River. Palo verde trees in the background are in the Hassayampa floodplain. 
Small wash channels are head-cutting up from the Hassayampa. Irregularity in the ground surface 
and the amount of vegetation are both greater than in the previous three photos. Flow is expected 
to be more shallow and spread out than it is near the spillway. 

PHOTOGRAPH #22 Buckeye Structure #l. The area in this photo is almost identical to the area 
depicted in Photo # I l l .  The same adjusted "n" value of 0.049 will be used. 

STANLEY CONSULTANTS. INC. 





PHOTOGRAPH #I18 Buckeye Structure #2. Emergency spillway looking northwest from south 
bank. Cross section is uniform trapezoidal and relatively free from obstruction and vegetation. 
Bottom width is about 350 feet. Expected depth of flow is on the order of 1 to 4 feet. Bed material 
is a firm gravelly soil with some cobbles present. Bank material is either similar to that found in the 
bed or consists of uniform, relatively smooth rock cut. 

PHOTOGRAPH #I21 Buckeye Structure #2. Emergency spillway looking west across lower end 
of spillway. Cross section is relatively uniform but more vegetation is present and small wash 
channels and minor bed irregularities are present compared to Photo #118. Adjusted "n" of 0.041 
is intended as a composite value representative of the entire spillway cross section. Expected depth 
of flow is on the order of 1 to 4 feet. Soils are finer grained and less cobbly than in Photo #118. 

gsb/Ub:SEW5B.W/13084 11 STANLEY CONSULTANTS, INC. 



n3 = 0.005 
Adjusted "nu 

PHOTOGRAPH #13 Buckeye Structure #2. Looking south (or downstream) at mica1 overbank 
in the reach between the overflow spillway and about Yuma Road. Vegetation is primarily creosote 
with a slightly higher density than Photo #121. The "nu value for this overbank would need to be 
composite with channel "n" values found in this reach. Anticipated depth of flow in this area is on 
the order of 0 to 2 feet. 

n, = 0.029 
n, = 0.005 
n, = 0.005 
n3 = 0.008 
Adjusted "nu = 0.047 

PHOTOGRAPH #I28 Buckeye Structure #2. Looking south (or downstream) at typical overbank 
in the reach between about Yuma Road and just north of 1-10, Adjustment for vegetation is slightly 
higher than in Photo #13 because of slight increase in vegetation density. Generally, soils seem to 
remain relatively uniform throughout the study reach with the exception of the spillway itself and the 
bed material found in wash channels which differ only slightly in terms of roughness. Vegetation 
density generally seems to increase slightly in the downstream direction from the spillway. 

STANLEY CONSULTAMS. INC. 



n, = 0.029 
n, = 0.007 
n, = 0.007 
n, = 0.013 
Adjusted "nu = 0.056 

Channel 
n, = 0.031 
n, = 0.004 

PHOTOGRAPH #I35 Buckeye Structure #2. Looking north (upstream) within one of the main 
defined wash channels. Yuma Road crosses this wash channel in the middle of the photo. This 
channel is typical of the main flow channels beginning about 1000 feet south of the spillway and 
continuing downstream to 1-10. Channel bottom ranges from 10 to 25 feet in width and the depth 
of channel ranges from 1 to 2 feet. Channel bed material consists of coarse sand with gravel and 
small cobbles. Expected depth of flow ranges from 1 to 4 feet. Composite "n" of 0.048 is based on 
the channel comprising an estimated half thewetted perimeter and the adjacent overbank comprising 
the other half. 

Adjusted "n" = 0.054 

PHOTOGRAPH #18 Buckeye Structure #2. Looking north (upstream) from 1-10 where it 
intersects with one of the main wash channels. Vegetation is heavier than to the north and contains 
more variety. Main flow channel is hidden by vegetation. Heaviest concentrations of vegetation are 
within about 200 feet of 1-10. Flows larger than capacity of 1-10 culverts will be deflected to the 
southwest at this location by 1-10 roadway embankment which is elevated from 5 to 8 feet higher 
than existing ground. Expected depth of flow is 4 to 6 feet. 

STANLEY CONSULTANTS, INC. 



Roadwav Surface 
"nu = 0.016 

Roadway Embankment 
n, = 0.029 
n, = 0.002 
n2 = 0.002 
n3 = 0.002 
Adjusted "n" = 0.035 

Right Overbank 
n, = 0.029 
ni = 0.008 
n2 = 0.007 
n3 = 0.009 
Adjustcd "no = 0.053 

PHOTOGRAPH #17 Buckeye Structure #2. Looking southwest (or downstream) along 1-10 
roadway embankment. Flows diverted along the roadwayembankment go essentially perpendicular 
to the fall of the land and must cross wash beds and ridges of high ground between washes creating - - 
local irregularity in slope and cross section configuration. Vegetation would have a higher than 
normal adjustment since it is aligned in hedges along the wash channels and would be essentially 
perpendicular to spillway overflow. Existing barbed wire 1-10 right-of-way fence runs parallel to flow 
but may present some additional obstruction due to debris rallwht on it. 

PHOTOGRAPH #20 Buckeye Structure #2. --oking southwest (or downstream) along the 1-10 
roadway embankment. Similar observations and description as in Photo #17. Note existing auxiliary 
earthen dike projecting north from roadway embankment at center of photo. Top of earthen dike h is approximately I feet above the toe of the roadway embankment slope. These dikes are part of 
the 1-10 offsite drainage system and are intended to hydraulically segregate each cross drainage 
culvert. Use same "nu value breakdown as in Photo #17. 

STANLEY CONSULTANTS. INC. 





PHOTOGRAPH #203 Buckeye Structure #3. Emergency spillway looking north from the south 
bank. Cross section is uniform trapezoidal with virtually no vegetation. Bottom width is about 400 
feet with 2:l side slopes. Expected depth of flow is on the order of 2 to 5 feet. Bed and bank 
material both are firm gravelly soil with small cobbles. South side of spillway is armored with rip- 
rap. 

Overbank 
nb = 0.029 
n, = 0.007 
n, = 0.007 
n, = 0.013 
Adjusted "n" = 0.056 

Channel 
n, = 0.031 
n, = 0.004 
n, = 0.003 
n, = 0.002 
Adjusted "n" = 0.040 

Composite "nu = 0.048 

PHOTOGRAPH #206 Buckeye Structure #3. Main flow channel looking south at a point about 
1000 feet downstream of spillway. This channel is fairly typical of the main flow path from the 

n spillway to McDowell Road. Channel bottom ranges from 10 to 25 feet in width and the depth of 
channel ranges from 1 to 2 feet. Channel bed material consists of coarse sand with gravel and small 
cobbles. Expected depth of flow ranges from 1 to 4 feet. Composite "n" value of 0.048 is based on 
the channel comprising an estimated half the wetted perimeter and the adjacent overbank comprising 
the other half. 

STANLEY CONSULTANTS. INC. 



Overbank 
n, = 0.031 
n,= 0.005 
n,= 0.006 
n3= 0.011 
Adjusted "nu = 0.053 

Channel 
n, = 0.029 
n, = 0.003 
n, = 0.003 
n, = 0.002 
Adjusted "nu = 0.037 

Composite "n" = 0.045 

PHOTOGRAPH #6 Buckeye Structure #3. Looking south (or downstream) along the earth 
embankment which provides drainage protection for the Caterpillar Proving Ground. The roadway 
in center of photo doubles as drainage conveyance alongwith the channel at left of photo. Both may 
carry spillway overflows on the far east side of hydraulic sections in the vicinity of McDowell Road. 
Composite "n" value of 0.045 is based on the channel comprising an estimated half the wetted 

n perimeter and the adjacent overbank comprising the other half. 

n, = 0.031 
n, = 0.005 
n, = 0.005 
n3 = 0.005 
Adjusted "nu = 0.046 

r7 PHOTOGRAPH #8 Buckeye Structure #3. Looldng south (or downstream) at the right overbank 
area. This photo represents typical overbank in the reach from the spillway to about McDowell 
Road. The expected depth of flow in this area ranges from 0 to about 3 feet. Soils are gravelly- 
sandy. 

STANLEY CONSULTANTS. INC. 



n, = 0.030 
n, = 0.008 
q = 0.008 
n3 = 0.011 
Adjusted "n" = 0.057 

PHOTOGRAPH #209 Buckeye Structure #3. Looking southeast (or downstream) within the main 
flow area around McDowell Road. There is no "main" channel here but a series of small channels 
with beds of gravel and coarse sand which meander through the brush and trees. Vegetation is fairly 
heavy in the vicinity of these small washes. This wash system is perhaps 100-200 feet in width and 
located at the middle of the hydraulic section. Depths of flow here are expected to be on the order 
of 1 to 4 feet. n 

= 0.029 
, = 0.005 
n, = 0.005 
n3 = 0.005 
Adjusted "nu = 0.044 

n PHOTOGRAPH #5 Buckeye Structure #3. Looking east (or downstream) in the overbank area 
between McDowell Road and Interstate-10. This is the left, or north overbank. McDowell Road 
is at left side of photo. Soils are fine textured. Vegetation is primarily creosote. Depth of flow is 
expected to be on the order of 0 to 3 feet. 

STANLEY CONSULTANTS. INC. 



PHOTOGRAPH #218 Buckeye Structure #3. Looking west (or upstream) along 1-10 roadway 
embankment. This area is similar in nature to the area depicted in Photo #17, Buckeye Structure 
#2. Expected depth of flow is on the order of 2 to 5 feet. This area will utilize the same adjusted 
"n" values as in Photo #17. Roadway surface = 0.016; roadway embankment = 0.035 and overbank 
= 0.053. 

r, 

PHOTOGRAPH #3 Buckeye Structure #3. Looking west (or upstream) along the north side of I- 
10. This area will use the same "n" values as the area in Photo #17, Buckeye Structure #2 and 
Photo #218; Buckeye Structure #3. 

STANLEY CONSULTANTS. INC. 
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1-10 DRAINAGE STRUCTURES 

Loca t i on  S t a t i o n s  

T u t h i l l  Road - Sta. 6367 + 50 
J a c k r a b b i t  T r a i l  - Sta. 6419 + 30 
P e r r y v i l l e  Road - Sta. 6472 + 14 
C i t r u s  Road - Sta. 6525 + 19 
Cot ton  Lane - Sta.  6578 + 09 
S a r i v a l  Avenue - Sta. 6630 + 84 
Reems Road - Sta.  6682 + 82 
B u l l a r d  Avenue - Sta. 6736 t 89 
L i t c h f i e l d  Road - Sta. 6789 + 18 
Dysar t  Road - Sta. 6841 + 45 

S t a t i o n  S t r u c t u r e  Slope Lenqth 
ft/ft ft 

6247+05 1-36" CMP .0156 244 

6255+85 1-30" CMP .0120 266 

6261+65 1-30" CMP .0112 240 

6267+60 1-30" CMP .0115 260 

6273t88 1-36" CMP .0146 287 

6288+25 2-36" CMP .0162 216 

6305+22 2-42" CMP .0075 200 

6315+00 2-36" CMP .DO88 224 

6319+32 1-48" CMP .DO98 234 

6321+33 1-48" CMP .Dl12 214 

6323+05 1-48" CMP .0078 218 

6324+32 2-48" CMP .0080 212 

6326+40 1-36" CMP .OD96 208 

6330+50 1-36" CMP .0086 208 

6335+25 1-36" CMP .0098 204 

6340+10 1-36" CMP .0081 198 

6343+25 1-36" CMP .0081 200 

I n v e r t  
E l e v a t i o n  



1-36" CMP 

1-36" CMP 

1-36" CMP 

1-36" CMP 

1-36" CMP 

4-10fx8' BC 

1-12'x12' BC 

2-42" CMP 

2-36" CMP 

1-36" CMP 

2-36" CMP 

1-36" CMP 

2-36" CMP 

2-36" CMP 

2-36" CMP 

2-36" CMP 

3-36" CMP 

5-101x4' BC 

6472+14 P e r r y v i  11 e Road .0167 165 
Bridge;  BW = 68' 
SS = 2:l 

6486+00 4-36" RCP .00675 256 

6498+35 3-36" CMP .0049 206 

6525+19 C i t r u s  Road .0105 165 
Bridge;  BW = 68' 
SS = 2:l 

1-24" CMP .0045 315 

4-36" CMP .0050 246 



a 350' L t .  

1-24" CMP .0045 

1-24" CMP .0040 

1-24" CMP .0040 

5-29"~45" HERCP .00403 

2-36" CMP .0018 

4-Span Br idge .0018 
over RID Canal ; 
BW = 50' SS = 2:l 

36" RGRCP .0020 

S a r i v a l  Avenue .0023 
Bridge; BW = 68' 
SS = 2:l 

30" RGRCP .0020 

5-29"x45" HERCP .0054 

24" CMP .0054 

24" CMP .0054 

30" RGRCP .0010 

6'x4' BC .00028 

30" RGRCP .0020 

Reems Road Bridge;.0028 
BW = 95' SS = 2:l 

7-Span Br idge .0028 
over B u l l a r d  Wash 
BW = 165' SS = 2:l 

Detent ion  Basin - - - - -  

48" RCP Between .000837 
Deten t i on  Basins 

2-77"~121" HERCP .000337 
Across L i t c h f i e l d  
Road Between Basins 
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NOT TO SCALE 

. >.. 
%SHEET 5 (FULL DISCHARGE) 
:$SHEET 6 (2 /3  DISCHARGE) 
--SHEET 7 (1/3 DISCHARGE) 

TOPOGRAPHY LEGE"ID 
TOPOGRAPHY USEO I N  THE DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURES I AN0 2 WAS PREPAREO H> MCLAIN HARBERS CO. INC. FOR THE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY IFCDI UNOER'FCD 
CONTRACT 93-51. GROUND CONTROL I'OR THE MAPPING WAS PROVIDED BY 
COLLINS-PINA CONSULTING ENGINEERS - SURVEYING CD. PHOTO DATE WAS 1 -12 -94 .  
CONTOUR INTERVAL I S  2 FEET AND HORIZONTAL SCALE I S  I INCH = 2 0 0  
FEET NATIONAL MAP ACCURACY STANUARDS. VERTICAL OATUM I S  NAVD 8 8  
[NORTH AMERICAN VERTICAL OATUM OF 19881. HORIZONTAL OATUM I S  NAO 8 3  
INORTH AMERICAN OATUM OF 1983) .  

TOPOGRAPHY USED I N  THE OELINEATI(1N OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURE 3 WAS PREPAREO BY COOPFR AERIAL OF PHOENIX INC. AND 
WESTERN A IR  MAPS INC. OF LENEXA KANSAS FOR FCO. T H I ~  MAPPING WAS 
PREPAREO FOR THE WHITE TANKSIAGUA F R I A  AREA DRAINAGE MASTER 
STUDY DONE BY THE WLB GROUP. INC. UNOER FCO CONTRACT 89-50.  GROUND 
CONTROL FOR THE MAPPING WAS DONE UNOER THE SUPERVISION OF THE WLB 
GROUP. PHOTO DATE WAS 12-22-89. CONTOUR INTERVAL I S  2 FEET AND 
HORIZONTAL SCALE I S  1 INCH = 4 0 0  FEET NATIONAL MAP ACCURACY 
STANDARDS. VERTICAL OATUM I S  NGVO 2 9  INATIONAL GEODETIC VERTICAL 
DATUM OF 19291. ORIGINAL HORIZON1AL DATUM WAS NAO ZTINORTH AMERICAN OATUM 
OF 19271. HOWEVER THE WHITE TANKSIAGUA F R I A  MAPPING HAS BEEN TRANSLATED FOR 
THIS STUOY TO N A ~  8 3  OATUM TO BE CONSISTENT WlTH THE MCLAIN HARBERS MAPPING. 

DISCHARGE RATES 
DISCHARGES USEO I N  THE DELINEATIOII  OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURES 1 2 AN0 3 WERE OBTAINED FROM "PHASE I REPORT 
HYDROLOGIC A ~ A L Y S I S  BUCKEYE FLOODWATER RETARDING STRUCTUR~S X I .  
X 2  AN0 '3 FOR FLOOD CONTROL DISTRICT OF MARICOPA COUNTY FCD 
P R ~ J E C T  88-63, PREPAREO BY DAMES h MOORE, AND DATED JANUARY 23, 1990. 
THE FULL SPILLWAY DISCHARGES ESTlldATEO I N  THAT REPORT ALONG WlTH 
THE 2/3 AND 1/3 SPILLWAY DISCHARGES ARE PRESENTED BELOW. DISCHARGES 
HAVE BEEN ROUNDED TO THE NEAREST 1 0 0  CFS. 

FULL  D l S C W  2/3 DISCHARGE 1/3 DISCHARGE 

BUCKEYE STRUCTURE *I 5 0 . 7 0 0  CFS 33 .800  CFS 16,900 CFS 

BUCKEYE STRUCTURE *2  13.200 CFS 8 .800  CFS 4 ,400  CFS 

BUCKEYE STRUCTURE "3 11.700 CFS 11,800 CFS 5,900 CFS 

SHEET INDEX 
SCALE: IX=3DOO' 

UCDOWELL ROAD 

G 
2 8 0 0  JFS WEIR OVERFLOW OF INTERSTATE-ID 

APPROXIMATE INTERSTATE-ID M I L E  POST 

A ELEVATION REFERENCE MARK 

E X I S T I N G  INTERSTATE-10 ORAINAGE CULVERT 

CERTIF ICATION - 
THlS 1; TO CERTIFY THAT ALL  WORK PERFORMED I N  ASSOCIATION WlTH THE 
OEL lNEIT lON OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 1 2 AN0 3 WAS 
DONE IY ACCORDANCE WITH THE GENERAL PROVISIONS OF FCO :ONTRACT 9 5 - 3 4  
AND ALL  AMENDMENTS THERETO, TOGETHER WITH ALL  SUCH 
MODIF1:ATlONS EITHER WRITTEN OR ORAL AS THE FCO CONTRACTING 
OFFICE? OR T H ~ I R  REPRESENTATIVES HAVE DIRECTED. AS SUCH 
MODIF l lAT IONS AFFECT THIS CONTRACT AND THAT ALL  SUCH WORK HAS 
BEEN ACCOMPLISHED IN ACCORDANCE W I ~ H  SOUND AND ACCEPTED 
ENGINEIRING PRACTICE WITHIN THE CONTRACT PROVISIONS FOR 
RESPECTIVE PHASES OF THE WORK. 

SIANLEY CONSULTANTS PROJECT * I 3 0 8 4  

-. . 



SEC 3 4  

TOWNSHIP K 
TOWNSHIP I N  

L NOTES: 
I. DATA I N  THIS  TABLE I S  BASED ON HEC-RAS MODEL 13084810  (MIXED FLOW REGIMEI. AVERAGE 

FLOW VELOCITY I S  BASED ON THE ENTIRE HYDRAULIC CROSS SECTION. TRAVEL TIME I S  BASED 
ON AVERAGE FLOW VELOCITY AND LENGTH OF TRAVEL BETWEEN CROSS SECTIONS. 

2. MAXIMUM FLOW VELOCITY AND DEPTH ARE BASED ON HEC-RAS FLOW DISTRIBUTION OUTPUT AND 
- 

MAY PERTAIN ONLY TO A SHORT SEGMENT OF THE ENTIRE HYDRAULIC CROSS SECTION. 
3. DISCHARGE THROUGH THE PRINCIPAL  SPILLWAY OF BUCKEYE STRUCTURE I WAS NOT SPECIFICALLY 

SEC 35 

ANALYZED UNDER T H l S  STUDY. 
4. THE STRUCTURAL AND HYDRAULIC INTEGRITY OF ANY LEVEES, BERMS. OR F I L L  TO WITHSTAND 

SCOUR OR FAILURE DURING FLOODING WAS NOT EVALUATED UNDER TH lS  STUDY. 

SEC 2 

RANGE SW 
NOTE: SECTION. TOWNSHIP AND RANGE 

L I N E S  1LLUS:RATED ON THIS  
SHEET ARE AI'PROXIMATE. 

FLOOD CONTROL D I S T R I C T  
OF MARICOPA COUNTY 
DELINEATION OF SPILLWAY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AND 3 

F.C.D. 95-34 

LEGEND 

HmRlKLlC B A Y  LINE 
lYlTH RIVER HlLEl 
NOTE: T ~ F  LDCATION a rm ENTEFIINE a TK LEVEL 

CWST G? SPILLWAY WS BEEN W?OXIMATEO BASED 
W ORlClHLY CONSTWTION PLANS PREPMO 8 1  TI€ 
M I L  CONSERVATION SERVICE MO ESlWYlTED 
AS RIVER MILE 288 FOR 'THIS STWY. 

HYORMIC CROSS SECTION 1P123 
(WITH RIVER MILE LNLI 

LIMIT W FLOWIM; 
IWITH ASSCIATEO O I S C ~ E I  em 
W?ROX.LlHlT DF FLWDING ,*--- '-__r , 

ELEVATION REFERENCE MARKS 

W E R  ELEIIITIO* -- E Y R , P , l L H  - 
w 1.812, &E*ESi ;:&=vFL"- a= 
59 IP7MP 

? ~ T S = z S ~  $d,"'.,:z X,,-' " 
6s Is88.W E E s % Y  %EN:% ;:zt?m 

E h m  IKO N/L DIRCIIW %CIS. 11a 9.6.42 

INDEX MAP - 
SHEET INDEX MAP 
FOR DELINEATION OF 
SPILLWRY FLOWS FOR 
BUCKEYE STRUCTURES 

& 4 0 0  0' 4 0 0  8 0 0  - .  0 I 
SCALE: 1'; 400 '  
CONTOUR INTERVAL = Z'FEET 

m 
4 
ji 

~ ~ 1 1 1 1 ~ 0  m 

THlD W WE PRPMLD B I  R O T K S A M T R I C  PET- TO MI IW WP KCUIKY ITMIROB 
M T O  MTLI 7 12 W I L ~ O ~ I Z L H T ~  x u  IYO z cmrm I I ~ T L R Y ~ S  IYO wso LH t4~0 c m ~ m  ~ U I I L *  BUCKEYE STRUCTURE # I  

:-bn m "476 PROIlDEO BIODLLILS - P,* 



SEC 34 SEC 35 

TOWNSHIP 
TOWNSHIP I N  

SEC 2 

FLOOD CONTROL D I S T R I C T  ] OF MARICOPA COUNTY I 
DELINEATION OF SPILLWAY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AND 3 

F.C.D. 95-34 

LEGEND 

H X R R l I C  BAS€ L I E  
IYITH RlER MILE) & 
MTE: T K  LCUTICN ff THE CENTEUIM ff ME LEVEL 

CREST a sPlLLuar ms BEEN PPPOXIEVITEO MEO 
ON DRIGIW CONSTRtCTlON P L M  PREPMO 8 1  Tlf 
SOIL CONSERVATION YRVlCE WO ESlGNPlTEO 
AS RIVER MILE 28.0 FDR'THIS S T W .  

HYORIILCIC CROSS SECTION 14.123 
WITH RIVER WILE LABEL1 

LIMIT LK FLDmlNG 
lYlTH ASSOCIATED DIYWf f iE l  ern 
WROX.LIHIT OF FLDml f f i  ,*--. '-__r , 

I ELEVATION REFERENCE MPlRKS 1 

SS I8M.W 
&IF IllOU Rm D(YI SET .I M lhFR CENTER E I Y  O I S C T I M  L I K  OF 
E m  IVO M e  D I R C I I M  BEGIS. 51& S.91 

INDEX MAP 1-1 
S E T  2 S E T  8 
S E T  3 S E T  9 

Y f F l  Is 

.1 

B Y C l E I E  
SIRIX.Irn -2 

L NOTES: 
I. DATA I N  T H l S  TABLE I S  BASEO ON HEC-RAS MODEL 1308481B (MIXED FLOW REGIME). AVERAGE 

FLOW VELOCITY I S  BASED ON THE ENTIRE HYDRAULIC CROSS SECTION. TRAVEL TIME I S  BASEO 
ON AVERAGE FLOW VELOCITY AND LENGTH OF TRAVEL BETWEEN CROSS SECTIONS. 

2. MAXIMUM FLOW VELOCITY AND OEPTH ARE BASE0 ON HEC-RAS FLOW OlSTRlBUTlON OUTPUT AND CONTOUR INTERVAL = 2 'FEET 

MA7 PERTAIN ONLY TO A SHORT SEGMENT OF THE ENTIRE HYDRAULIC CROSS SECTION. RANGI: 5W 
3. DISCHARGE THROUGH THE PRINCIPAL  SPILLWAY OF BUCKEYE STRUCTURE I WAS NOT SPECIFICALLY NOTE: SECTION. TOIINSHIP AN0 RANGE 

ANALYZED UNDER THIS STUOY. L I N E S  ILLUSIRATED ON THIS  
4. THE STRUCTURAL AND HYDRAULIC INTEGRITY OF ANY LEVEES, BERMS, OR F I L L  TO WITHSTAND SHEET ARE APPROXIMATE. 

SCOUR OR FAILURE DURING FLOODING WAS NOT EVALUATED UNDER THIS  STUDY. 

I m m  
-= 3 = 10 I 

MIS W 16 EZPMED BY RaTW%V%5TRIC EI- TO N I T I M  W MlRKr S l O N m S  
1 - z e 8 - m ~ m ~ a  - WI H) ITM IIWTERYIVS IUO MPO M rn CMTROL 5UMI BUCKEYE STRUCTURE * I  
M T ~  PRovrno BY ~ L I W S  - s l ~ l  



SEC 34 SEC 35 

F L O O D  CONTROL D I S T R I C T  
OF MARICOPA COUNTY 
DELINEATION OF SPILLWAY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AND 3 

F.C.D. 95-34 

LEGEND 

SEC 2 

HYUUl l IC BPI% LINE 
(WITH MITE: RIVER THE LOUITION MILE1 

OF THE CENTEUINE UF T K  LEVEL 
CRST M SPILLWAY WS BEEN WDXIHIITEO M S O  
ON ORIGINAL CONSTRLCTION PLI IM PIEPAFED BY TI€ 
SOIL CONSERVOTION SERVICE AW OESIGMTEO 
PIS RIVER MILE 288 FOR 'THIS STW'i. 

HYWAIIIC CRDSS SECTION 19.123 
WITH RIVER MILE LAEL1 

LIMIT M FLWOlNG 
(WITH IISYICIPITEO DlSMRGEl em 
LPPROX.LIHI1 OF FLCQDING ,*--. \ -__*, 

ELEVATION REFERENCE MARKS 

K C s r R  EL€" I E m  

YI ,m,a F2mwmrTs: $:wkIESP'l:LAF" " 
5 Im&IU Im P I  LT ThF MI C-R DT & IUSyIUSyIYW .,w. SPILL""" 

SHEET INDEX MRP 
FOR OELINEOTION OF 
SPILLWRY FLOWS FOR 
BUCKEYE STRUCTURES 

e - . - 
S: , z 
4 
, - 

L NOTES: 
I. DATA I N  THIS  TABLE I S  BASED ON HEC-RAS MODEL 13084818  (MIXED FLOW REGIME). AVERAGE 

FLOW VELOCITY I S  BASED ON THE ENTIRE HYDRAULIC CROSS SECTION. TRAVEL TIME 1 5  BASE0 
ON AVERAGE FLOW VELOCITY AN0 LENGTH OF TRAVEL BETWEEN CROSS SECTIONS. 

2. MAXIMUM FLOW VELOCITY AND DEPTH ARE BASED ON HEC-RAS FLOW DISTRIBUTION OUTPUT AND 
MAY PERTAIN ONLY TO A SHORT SEGMENT OF THE ENTIRE HYORAULIC CROSS SECTION. RANGE SW 

3. DISCHARGE THROUGH THE PRINCIPAL SPILLWAY OF BUCKEYE STRUCTURE 1 WAS NOT SPECIFICALLY NOTE: SECTION. TOWNSHIP AND RANGE 
ANALYZED UNDER THIS STUDY. L I N E S  ILLUSTRATED ON THIS 

4. THE STRUCTURAL AN0 HYDRAULIC INTEGRITY OF ANY LEVEES, BERMS. OR F I L L  TO WITHSTAND SHEET ARE APPROXIMATE. 
SCOUR OR FAILURE DURING FLOODING WAS NOT EVALUATED UNDER THIS  STUDY. 

KRFRIY. TOPOWPHI? NUIIW -RE TH15 PAD 169 P R T P M O  BY F W T O I R M T R I C  WET- TO W I N  W lICCWACI I T W Y m S  

m~o m ~ b  7 11 94 b.7. RDYIOU) BI m ~ m  PI* 1 / 3  SPI I  I WAY W G F  - Z B W I X R I Z ~ ~ . ~  su m z cmrm INTEWIVS m WSED m GRGH~ CIHTRDL EUIEI BUCKEYE STRUCTURE *I 

4 0 0  0' 4 0 0  8 0 0  
1 

SCALE: I'- 400'  
CONTOUR INTERVRL = Z'FEET 

E STANLEY CONSULTANTS 
2 9 2 9  EAST CAMELBACK ROAD SUITE 1 3 0 ~  
PHOENIX. ARIZONA 8 5 0 1 6  ($021912-650 

M51W DLBlW CH 

RIYS 

R(YS UI.  

-- 6% J M  

--- 

S m I 1 I E D  872 
o a r a w m * g r a g * * r a  

I*m 
-r 4 m 10 

16;- 
- - - m  - - 

. - 

FLOOD CONTROL DISTRICT 
OF HORICOPA COUNTY 

D1W 
m .", 

Dl* 



DELINEATION OF SPILLWAY FLOWS 
FOR BUCKEYE STRUCTURES 1,2  AND 3 

(FCD 95-34) 

APPENDIX C 

BUCKEYE STRUCTURE 1 

1. Delineation Map Exhibits (11" x 17") 

2. HEC-2 and HEC-RAS Printout 

3. HEC-RAS Cross Section Plots 









CULL FLULAS \ 04 L 
Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 20.009 Profile: 1 7/27/96 

Plan: B l  MIXED Reach: BUCKEYE # 1 Riv Sta: 19.991 Profile: 1 7/27/96 

Plan: BI'MIXED Reach: BUCKEYE # 1 Riv Sta: 19.896 Profile: 1 7/27/96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.779 Profile: 1 7/27\96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.702 Profile: 1 7/27/96 



F:L.iL3 D l 5 r  Z'+b 
FULL F L W  2 0 6 2 -  

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.606 Profile: 1 7/27/96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.512 Profile: 1 7127196 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.416 Profile: 1 7/27/96 



i=w DL=*T 3af6 

%/3 ~~ 04z 
Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 20.009 Profile: 2 7/27/96 

Plan: B1 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.991 Profile: 2 7/27/96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.896 Profile: 2 7/27/96 

Plan: B1 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.779 Profile: 2 7/27/96 

Plan: B1 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.702 Profile: 2 7/27/96 



f%ad 131s-r 4066 
3 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.606 Profile: 2 7/27/96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.512 profile: 2 7/27/96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv 

72 

Sta 

.31 i 



1/3 FL-) I P ~ L  
Plan: El MlXED Reach: BUCKEYE # 1 Riv Sta: 20.009 Profile: 3 7127196 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.991 Profile: 3 7/27/96 

Plan: 61 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.896 Profile: 3 7/27\96 

Plan: B1 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.839 Profile: 3 7/27\96 

Plan: B1 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.779 Profile: 3 7/27/96 

Plan: B1 MlXED Reach: BUCKEYE # 1 Riv Sta: 19.702 Profile: 3 7/27\96 



v3,%+ ZQ.42- 
Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.606 Profile: 3 7127196 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.512 Profile: 3 7\27/96 

Plan: B1 MIXED Reach: BUCKEYE # 1 Riv Sta: 19.416 Profile: 3 7127196 



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

RUN DATE 30APR96 TIME 10:32:13 * 
............................................. 

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

V e r s i o n  4.6.2. May  1991 **************+*A**** **w+r******x** 

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  

(916) 7 5 6 - 1 1 0 4  ..................................... 

T H I S  RUN EXECUTED 30APR96 10:32:13 

LwCKIS-IE. GsW~17.ye?E 

NOTE: 

PAGE 1 

T I  FEMA F L W O  INSURANCE RE-STUDY CELLA BARR ASSOCIATES 
T 2  OF MARICOPA CWNTY, ARIZONA 5 0 6 2  N. 19TH AVENUE 
T 3  HASSAYAMPA RIVER JOB #04856-07-75  PHOENIX, ARIZONA 8 5 0 1 5  

T4 ........................................................................ T 4  
T 4  
7 4  ........................ INPUT FILENAME: 13084HAS ...................... 
T 4  
T 4  T H I S  MODEL I S  A M W I F I C A T I O N  OF CELLA BARR HASSAYAMPA MODEL HASS.R3. 
7 1. 
8 .. 
T 4  THE M W I F I C A T A T I O N  UAS PERFORMED BY STANLEY CONSULTANTS FOR FCD 9 5 - 3 4 ,  
T 4  "DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AND 3". 
7 4  STANLEY CONSULTANTS # 13084. THIS M W I F I E D  VERSION WILL BE USED li THE 

ESTIMATE OF THE STARTING WSEL'S FOR THE BUCKEYE STRUCTURE # 1 HYDRAULIC 
MWELS. 

THE STARTING CONDITIONS FOR THE BUCKEYE STRUCTURE # 1 MODELS WILL USE 
7 4  THE SLOPE-AREA OPTION. THE ENERGY SLOPE FOR THESE MODELS WILL BE 
T 4  ESTIMATED FROM THE CELLA BARR M W E L  HASS.R3 AT THE FULL, 2 / 3  AND 1 / 3  

DISCHARGE. T H I S  I S  A SECOND CHOICE APPROACH. FIRST CHOICE WWLD HAVE 
T4 T 4  BEEN TO USE HASS.R3 TO GENERATE KNOWN STARTING WSEL'S. HOWEVER I T  CAN'T 
7 4  BE CONFIRMED THAT BOTH MWELS ARE ON SAME VERT DATUM. 
T 4  
T 4  . M W I F I C A T I O N S  TO HASS.R3 AS FOLLOWS: 
T 4  1. MULTI-PROFILE RUN WITH FULL, 2 / 3  AND 1/3 SPILLWAY DISCHARGES 
T 4  FOLLOWED BY HASSAYAMPA 1 0 0  YEAR FROM ORIGINAL CELLA BARR MODEL; 
T 4  2 .  STARTING WSEL FOR EACH ABOVE DISCHARGE I S  SLOPE-AREA WITH ENERGY 
7 4  SLOPE ESTIMATED USING HASS.R3 OUTPUT @ 7 4 9 7 0  CFS; 
7 4  3 .  UPSTREAM L I M I T  OF T H I S  REACH HAS BEEN CUT OFF ABOVE XSECTN 11.33; 
7 4  4 .  DETAILED CROSS SECTION P R I N T W T  I S  SUPRESSED. 

T4 ....................................................................... 7 4  
7 4  

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

0 2 0 0 0.005 0 0 0 0 0 

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

1 0 - 1 0 0 0 0 0 

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

1 5 0  2 0 0  

J 5  LPRNT NUMSEC 

- 1 0  - 1 0  

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

PAGE 2 



I 
30APR96 10:32:13 PAGE 3 

30APR96 10:32:13 PAGE 4 



PT 3 50700 33800 16900 75164 
5 .04 1455.7 .03 1495.7 .04 1988.6 .03 2524.0 .04 

@ :! 2829.9 
DUAL BRIDGES OVER INTERSTATE 10 
SKEW ADJUSTMENT - COSINE OF 10 DEGREES WAS NOT SKEWED 
BWP OF SB CARD WAS INCREASED BY A FACTOR OF 2 FOR CLOGGING ADJUSTMENT 

XI 10.98 23 1455.7 2524.0 400.0 580.0 550.0 
X3 10 1035.0 1035.7 
GR 1039.7 1000.0 1038.8 1153.8 1037.8 1365.5 1021.5 1433.0 1019.5 1455.7 
GR 1019.4 1495.7 1021.4 1571.1 1019.9 1650.7 1020.1 1697.7 1022.0 1759.9 
GR 1022.0 1834.2 1021.5 1953.6 1020.0 1988.6 1020.4 2063.9 1021.4 2094.5 
GR 1021.4 2176.9 1020.7 2261.2 1020.6 2375.3 1020.6 2448.5 1020.6 2524.0 
GR 1036.9 2563.8 1037.8 2805.0 1037.8 2829.9 0.0 0.0 0.0 0.0 

NC 0 0 0 .1 .3 
NH 5 .04 2553.8 .03 2728.9 .04 2872.4 .03 3545.3 1.0 
NH 4506.4 
X I  11.16 36 2553.8 3495.8 415.0 390.0 395.0 
GR 1062.2 1000.0 1045.5 1080.6 1036.2 1444.4 1032.6 1697.5 1028.6 1998.9 
GR 1029.1 2218.2 1025.3 2231.6 1025.7 2443.9 1025.1 2553.8 1024.1 2659.3 
GR 1023.4 2728.9 1025.2 2741.3 1026.5 2860.7 1024.5 2872.4 1024.3 3018.9 
GR 1024.8 3060.3 1025.0 3217.8 1024.1 3375.7 1023.6 3436.0 1023.6 3495.8 e 30APR96 10:32:13 PAGE 5 

30APR96 10:32:13 PAGE 6 

T1 HASSAYAMPA RIVER 213 SPILL 

'" I C H  

NINV IDIR STRT METRIC HVINS Q USEL FP 

3 0 0 0.005 0 0 0 0 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 0 - 1 

30APR96 10:32:13 PAGE 7 



T I  HASSAYAMPA RlVER 1 /3  S P I L L  

J 1  ]CHECK I N Q  N l N V  l D l R  STRT METRIC HVlNS Q WSEL FO 

0 4 0 0 0.005 0 0 0 0 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 18'4 CHNlM ITRACE 

PAGE 8 

T 1  HASSAYAMPA RIVER 100YR 

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

0 5 0 0 0.005 0 0 0 0 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNlM 1 TRACE 

4 0 - 1  

30APR96 10:32:13 PAGE 9 

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

V e r s i o n  4.6.2; Ma 1 9 9 1  
...................................... 

T H I S  RUN EXECUTED 30APR96 10:32:16 

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

YAMPA RlVER JOB #04856-0  

SUMMARY PRlNTWT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10"KS VCH AREA .OlK 

1 
30APR96 10:32:13 PAGE 1 0  

SECNO XLCH ELTRD ELLC ELMlN 0 CWSEL CRlWS EG 10*KS VCH AREA .01K 



YAMPA RIVER J 0 8  # 0 4 8 5 6 - 0  

SUMMARY P R I N T W T  TABLE 1 5 0  

- 
SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

PAGE 11 



SECNO Q CWSEL DIFWSP DIFWSX DlFKWS TOPUIO XLCH 

SLJMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 10.020 PROFILE. 

CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

3 CRITICAL DEPTH ASSUMEO 

2 CRITICAL DEPTH ASSUMED 
2 MINIMUM SPECIFIC ENERGY 
3 CRITICAL DEPTH ASSUMED 
3 MINIMUM SPECIFIC ENERGY 

10.500 PROFILE. 1 
10 .500 PROFILE= 1 
10 .500 PROFILE= 2 
10.500 PROFILE= 2 
10 .500 PROFILE= 3 
10.500 PROFILE= 3 
10.500 PROFILE= 4 
10.500 PROFILE= 4 

CRITICAL OEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMEO 
MINIMUM SPECIFIC ENERGY 
CRITICAL OEPTH ASSUMEO 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMEO 
MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 10.590 PROFILE. 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 10.590 PROFILE= 4 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO- 

WARNING SECNO= 10.730 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 10.730 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 10.730 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 10.730 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 10.780 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 10.780 PROFILE= 3 CONVEYANCE CHANGE OUTSIOE ACCEPTABLE RANGE 

rlARNlNG SECNO= 10.980 PROFILE; 1 COhVEYANCE CnAhGE OJTSIDE ACCEPTABLE RANGE 
CAUTlOh SECNO: 10.980 PROFILE: 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 10.980 PROFILE: 4 M l h l M J M  SPECIFIC EhERGY 

PAGE 1 2  

PAGE 1 3  

- 
CAUTION SECNO= 11.000 PROFILE= 4 HYDRAULIC JUMP D.S. 
WARNING SECNO- 11 .000 PROFILE.; 4 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 



" ......... " "-"..- , , . . - - . . . - . - - ..-- ---  

CIARNING SECNO- 11.160 PROFILE- 2 CONVEYAhCE CIlANCE WTSlDE ACCEPTAE;E RANGE 
LrARNlhG SECNO= 11.160 PROFILE: 3 COhVEYAhCE CnANCE OLTSIOE ACCEPTABLE RANGE 
WARNING SEChO= 11.160 PROFILE; 4 COhVEYAhCE CnANCE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 11.240 PROFILE. 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
UARNlNG SECNO= 11.240 PROFILE= 3 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

FLWOWAY DATA YAMPA RIVER JOB #04856-0 
PROFILE NO. 5 

- - - - - - - FLOOOWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHWT DIFFERENCE 

AREA VELOCITY FLWDWAY FLOODUAY 

10.020 2437. 5575. 6.1 1001.7 1002.5 - .8 
10.120 2258. 6198. 5.5 1004.1 1004.9 - .8 
10.210 2207. 5236. 6.5 1005.6 1006.3 -.7 
10.310 2164. 5803. 5.8 1008.0 1008.9 - .9 
10.400 2148. 5228. 6.5 1009.9 1010.8 - .9 
10.500 1763. 4179. 8.1 1012.7 1013.6 - .9 
10.590 2000. 4177. 8.1 1015.5 1016.5 -1.0 
10.690 1716. 4048. 8.3 1017.9 1019.0 -1.1 
10.730 1757. 7477. 4.5 1019.8 1020.9 -1.1 
10.780 1508. 5756. 5.9 1020.3 1021.5 -1.2 
10.870 1924. 5018. 6.7 1021.7 1022.8 -1.1 
10.980 1068. 3760. 9.0 1024.3 1025.1 - .8 
11.000 1068. 4147. 8.2 1024.7 1025.8 -1.1 
11.090 1846. 6713. 5.0 1027.0 1028.3 -1.3 
11.160 1555. 4378. 7.7 1028.0 1029.0 -1.0 
11.240 1749. 5428. 6.2 1030.4 1031.4 -1.0 
11.330 1773. 5094. 6.6 1032.0 1033.0 -1.0 

FLWDWAY DATA YAMPA RIVER JOB #04856-0 
PROFILE NO. f 

. . - . - - . FLOOOWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN UlTH WITHWT DIFFERENCE 

AREA VELOCITY FLWDWAY FLWDWAY 

FLOOOWAY DATA YAMPA RIVER JOB #04856-0 
PROFILE NO. 1 

- . - - . - . FLOOOWAY - - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHWT DIFFERENCE 

AREA VELOCITY FLWOWAY FLWOWAY 

PAGE 14 

PAGE 15 
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............................................ 
* HEC-2 WATER SURFACE PROFILES . 

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

* * 
RUN DATE 27JUL96 TIME 10:12:08 * ........................................... 

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 

..................................... 
T H I S  RUN EXECUTED 27JUL96 10:12:08 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2. May 1 9 9 1  ..................... .************** 

T I  DELINEATION OF SPILLWAY FLOAS STAN-EY CONSULTANTS t f  130% 
T2 FOR BUCKEYE STRUCTJRES 1, 2 AND 3 COhTRACT FCD 9 5 - 3 4  
7 3  BdCLEYE STRLCTURE 1 INPUT FILENAME: 130&81B.H2 
I, , - 
T 4  PURPOSE OF M M E L  I S  TO PROVIDE BASIC MDOEL GEOMETRY AN0 ASSOCIATED DATA 
7 4  FOR THE ENTIRE STUDY REACH I N  HEC-2 FORMAT AS REQUIRED BY SCOPE OF M R K .  
T L  
.7 

7 4  MDOEL ASSUMPTIONS AS FOLLOWS: 
7 4  1. STARTING WATER SURFACE ELEVATION USES SLOPE-AREA OPTION WITH SLOPE 
rq ESTIMATED FROM HASSAYAMPA RIVER M M E L  "13084HAS". 
1 4  
1 4  GENERAL M M E L  NOTES: 
T4 1. CROSS SECTION DATA DEVELOPED FROM MCLAIN HARBERS 2 FT CONTaJR 

MAPPING FOR BUCKEYE STRUCTURES (FCD 93-51) .  VERT DATUM: N A M  88. 
HORIZ DATUM: NAD 83. &! 2. CROSS SECTIONS ORIENTED LEFT TO RIGHT L W K l N G  DOUNSTREAM. 

3. CENTER L INE OF LEVEL BUCKEYE STRUCTURE SPILLWAY CREST (ACCORDING TO 
7 4  ORIGINAL SCS CONSTRUCTION PLANS) CORRESPONDS TO RIVER MILE 20.000. 
1 4  4. HYDRAULIC BASELINE CORRESPONDS TO CROSS SECTION GR STA 10,000. 
1 4  5. PROFILE 1: FULL SPILLWAY DISCHARGE 
7 4  PROFILE 2: 2 1 3  SPILLWAY DISCHARGE 
T 4  PROFILE 3: 1/3 SPILLUAY DISCHARGE 
T 4  

J 1  ]CHECK INO N l N V  l D l R  STRT METRIC HVlNS Q WSEL FQ 

2 0.0036 

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

1 - 1 

5 3  VARIABLE C M E S  FOR SUMMARY P R I N T W T  

I 
27JUL96 10:12:08 PAGE 2 

28 

J 5  LPRNT NUMSEC 

- 1 0  - 1 0  

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



T I  DELINEATION OF SPILLWAY FLOUS FOR BUCKEYE STRUCTURES 1, 2 AND 3 

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

3 0.0038 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

2 - 1 

T I  DELINEATION OF SPILLWAY FLOUS FOR BUCKEYE STRUCTURES 1, 2 AND 3 

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

4 0.0040 

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

3 - 1 

HEC-2 WATER SURFACE PROFILES 

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

PAGE 3 

9 6 4 0  

PAGE 4 

PAGE 5 

PAGE 6 

T H I S  RUN EXECUTED 2 7 J U L 9 6  10:12:09 

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

BUCKEYE STRUCTURE 1 





SUMMARY PRINTWT 

SECNO Q CUSEL FRCH DIFWSP EG DlFEG STENCL STCHL 

19.416 50700.00 1033.87 .42 .OO 1034.34 .OO 9000.00 8650.00 
19.416 33800.00 1032.67 .41 -1.20 1033.02 -1.32 9000.00 8650.00 
19.416 16900.00 1031.23 .40 -1.44 1031.43 -2.90 9000.00 8650.00 

a * 19.512 50700.00 1036.28 .62 .OO 1037.07 .OO 8930.00 8540.00 
* 19.512 33800.00 1035.27 .62 -1.00 1035.89 -1.19 8930.00 8540.00 
* 19.512 16900.00 1034.09 .60 -1.19 1034.47 -2.61 8930.00 8540.00 

* 19.606 50700.00 1042.28 1 .OO .OO 1044.47 .OO 9425.00 8845.00 
* 19.606 33800.00 1041.19 1.01 -1.09 1042.91 -1.56 9425.00 8845.00 

19.606 16900.00 1040.15 .89 -1.04 1041.06 -3.41 9425.00 8845.00 

* 19.702 50700.00 1052.82 1.03 .OO 1055.47 .OO .OO 9460.00 
* 19.702 33800.00 1051.41 1.06 -1.41 1053.55 -1.92 .OO 9460.00 
* 19.702 16900.00 1049.64 1.11 -1.78 1051.10 -4.37 .OO 9460.00 

* 19.779 50700.00 1060.03 1 .O1 .OO 1062.74 .OO .ON 9700.00 
19.779 33800.00 1058.81 .97 -1.22 1060.82 -1.93 .OO 9700.00 
19.779 16900.00 1057.36 .88 -1.44 1058.50 -4.24 .OO 9700.00 

* 19.839 5070Q.00 1070.93 1.30 .OO 1074.20 .OO 9590.00 9490.00 
* 19.839 33800.00 1069.08 1.37 -1.85 1071.77 -2.42 9590.00 9490.00 
* 19.839 16900.00 1066.81 1.45 -2.26 1068.65 -5.54 9590.00 9490.00 

* 19.896 50700.00 1082.88 1.03 .OO 1085.40 .OO 9595.00 9595.00 
19.896 33800.00 1081.74 1.02 -1.15 1083.66 -1.73 9595.00 9595.00 

* 19.896 16900.00 1080.37 1.01 -1.36 1081.58 -3.82 9595.00 9595.00 

* 19.991 50700.00 1088.30 .71 .OO 1089.83 .OO .OO 9570.00 
* 19.991 33800.00 1087.00 .67 -1.29 1088.10 -1.73 .OO 9570.00 
* 19.991 16900.00 1085.38 .61 -1.63 1085.99 -3.84 .OO 9570.00 

* 20.009 50700.00 1089.36 .46 .OO 1090.22 .OO .OO 9570.00 
* 20.009 33800.00 1087.86 .42 -1.49 1088.44 -1.78 .OO 9570.00 
* 20.009 16900.00 1085.98 .34 -1.89 1086.26 -3.96 .OO 9570.00 

SUMMARY OF ERRORS AND SPECIAL NOTES 

UARhlhG SECNO= 19.512 PROFILE; 1 CONVEYANCE CHANGE WTSIDE ACCEPTAB-E RANGE 
aJARhlhG N O  19.512 PROFILE= 2 CONVEYANCE ChANGE WTSlDE ACCEPTAB-E RANGE 

JARhlhG SECNO= 19.512 PROFILE: 3 CONVEYANCE ChANGE WTSlDE ACCEPTAB-E RANGE 

CAUTION SECNO- 19.606 PROFILE. 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO. 19.606 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19.606 PROFILE' 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 19.606 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19.606 PROFILE. 2 20 TRIALS ATTEMPTEO TO BALANCE WSEL 

CAUTlOh SECNO= 19.702 PROFILE- 1 CRITICAL DEPTn ASS-UED 
CAUTlOh SECNO= 19.702 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTlOh SECNO. 19.702 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTlOh SECNO. 19.702 PROFILE. 2 MINIMJU SPECIFIC ENERGY 
CAUTlOh SECNO= 19.702 PROFILE? 3 CRITICAL OEPTd ASSUMED 
CAUTlOh SEChO= 19.702 PROF1.E. 3 MINIM-M SPECIFIC ENERGY 

CAUTION SECNO= 19.779 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.779 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

CAUTION 
CAUTION 
CAUT 1 ON 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

SECNO- 19.839 PROFILE- 1 
19.839 PROFILE. 1 
19.839 PROFILE= 1 
19.839 PROFILE= 2 
19.839 PROFILE= 2 
19.839 PROFILE. 2 
19.839 PROFILE. 3 
19.839 PROFILE. 3 
19.839 PROFILE= 3 

19.896 PROFILE. 1 
19.896 PROFILE= 1 
19.896 PROFILE= 1 
19.896 PROFILE= 2 
19.896 PROFILE. 2 
19.896 PROFILE= 2 
19.896 PROFILE= 3 
19.896 PROFILE= 3 
19.896 PROFILE= 3 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTEO TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTEO TO BALANCE WSEL 
CRITICAL OEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE VSEL 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTEO TO BALANCE USEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 

a UARNINC SECNO- 19.991 PROFILE- 1 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 
WARNING SECNO= 19.991 PROFILE. 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
UARNING SECNO= 19.991 PROFILE= 3 CONVEYANCE CHANGE WTSIOE ACCEPTABLE RANGE 

dARhlNG SEChO- 20.009 PROFILE: 1 COhVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 
JARNlNG SEChO= 20.009 PROFILE; 2 COhVEYANCE CHAhGE WTSlDE ACCEPTABLE RANGE 
UARNING SECNO= 20.009 PROFILE. 3 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

XLBEL REEL STCHR STENC 

PAGE 10 





BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 1 MIXED REGIME 7/28/96 
Geom: FROM 13084BlB.HZ 

Reach = BUCKEYE # 1 19.896 

Station (fl) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 1 MIXED REGIME 7128196 
Geom: FROM 13084BlBH2 

Reach = BUCKEYE # 1 19.839 

1 Station (fl) I 



BUCKEYE STRUCTURES (FCD95-34) .Plan: STRUCTURE 1 MIXED REGIME 1/28/96 
Geom: FROM 13084B1B.HZ 

Reach = BUCKEYE f 1 19.779 

Station (R) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 1 MIXED REGIME 7128196 
Geom: FROM 13084BlBH2 

Reach =BUCKEYE # 1 19.702 

Station (ft) 



BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 1 MIXED REGIME 7128196 
Geom: FROM 1308481B.H2 

Reach = BUCKEYE# 1 19.606 

Station (ft) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 1 MIXED REGIME 7128196 
Geom: FROM 13084BIB.H2 

Reach = BUCKEYE# 1 19.512 

Station (R) 



BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 1 MIXED REGIME 7128196 
Geom: FROM 13084BlBH2 

Reach = BUCKEYE# 1 19.416 

, . . - . . - - 

.- s 
6 
'n rn 

5 

11000 

Station (ft) 



DELINEATION OF SPILLWAY FLOWS 
FOR BUCKEYE STRUCTURES 1,2  AND 3 

(FCD 95-34) 

APPENDIX D 

BUCKEYE STRUCTURE 2 

1. Delineation Map Exhibits (11" x 17") 

2. HEC-2 and HEC-RAS Printout 

3. HEC-RAS Cross Section Plots 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
E L N E A T I O N  OF S W A Y  FLOWS 

33 FOR 3 3  
0 - s  O N  

W W  BUCKEYE STRUCTURES 192 AND 3 W W  
a 0  a w  
Z Z  Z Z  
u u  a a  
ELL n n  

3 3 
* m  

W W  

TOWNSHIP 2N NOTE: SECTION. TOWNSHIP AND RANGE 

TOWNSHIP I N  a a  
L I N E S  ILLUSTRATED ON INDEX 

n n  MAP ARE APPROXIMATE. 

!:SHEET 6 ( 2 / 3  DISCHARGE) 
o-SHEET 7 l 1 / 3  DISCHARGE) 

TOPOGRAPHY LEGE:ND -- 

TOPOGRAPHY USED I N  THE DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURES I AND 2 WAS PREPARED BY MCLAIN HARBERS CO. INC. FOR THE 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY IFCDl  UNOER'FCD 
CONTRACT 33-51. GROUND CONTROL FOR THE MAPPING WAS PROVIDED BY 
COLLINS-PINA CONSULTING ENGINEERS - SURVEYING CO. PHOTO DATE WAS 7-12-94. 
CONTOUR INTERVAL I S  2 FEET AND HORIZONTAL SCALE I S  1 INCH = 2 0 0  
FEET NATIONAL MAP ACCURACY STANrARDS. VERTICAL DATUM I S  NAVD 8 8  
(NORTH AMERICAN VERTICAL DATUM OF 19881. HORIZONTAL DATUM I S  NAD 8 3  
INORTH AMERICAN DATUM OF 19831. 

TOPOGRAPHY USED I N  THE DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURE 3 WAS PREPARED BY COOPER AERIAL OF PHOENIX. INC. AN0 
WESTERN A I R  MAPS INC. OF LENEXA IVANSAS FOR FCD. THIS  MAPPING WAS 
PREPARED FOR THE WHITE TANKSIAG!IA F R l A  AREA DRAINAGE MASTER 
STUDY DONE BY THE WLB GROUP. INC. UNDER FCD CONTRACT 89-50,  GROUND 
CONTROL FOR THE MAPPING WAS DONE UNDER THE SUPERVISION OF THE WLB 
GROUP. PHOTO DATE WAS 12-22-89. CONTOUR INTERVAL I S  2 FEET AND 
HORIZONTAL SCALE I S  I INCH = 4 0 0  FEET NATIONAL MAP ACCURACY 
STANDARDS. VERTICAL DATUM I S  NGVC 2 9  (NATIONAL GEODETIC VERTICAL 
DATUM OF 19291. ORIGINAL HORIZONTAL DATUM WAS NAD ZTINORTH AMERICAN DATUM 
OF 19211. HOWEVER. THE WHITE TANKSlAGUA F R l A  MAPPING HAS BEEN TRANSLATED FOR 
THIS  STUDY TO NAD 8 3  DATUM TO B E  CONSISTENT WlTH THE MCLAIN HARBERS MAPPING. 

DISCHARGE RATES 
DISCHARGES USED I N  THE DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURES I 2 AND 3 WERE OBTAINED FROM "PHASE I REPORT 
HYDROLOGIC A ~ A L Y S I S  BUCKEYE FLOOCWATER RETARDING STRUCTUR~S *I. 
X 2  AND X 3  FOR FLOOD CONTROL D I S I R I C T  OF MARICOPA COUNTY FCD 
P R ~ J E C T  88-63. PREPARED BY DAMES h MOORE. AND DATED J A N U ~ R Y  23, 1990. 
THE FULL SPILLWAY DISCHARGES ESTIMATED I N  THAT REPORT ALONG WlTH 
THE 2 /3  AND I / 3  SPILLWAY DISCHARGES ARE PRESENTED BELOW. DISCHARGES 
HAVE BEEN ROUNDED TO THE NEAREST 1 0 0  CFS. 

FULL DISCHARGE 2 1 3  DISCHARGE I / 3  DISCHARGE -- 
BUCKEYE STRUCTURE 'I 50 .700  LFS 33 .800  CFS 16.900 CFS 

BUCKEYE STRUCTURE '2 13.200 [ F S  8 .800  CFS 4,400 CFS 

BUCKEYE STRUCTURE *3 11.700 CFS 11.800 CFS 5 , 9 0 0  CFS 

SHEET INDEX 
SCALE: 1"=3000' 

MCDOWELL ROAD 

-9 
2800 ICFS WEIR OVERFLOW OF INTERSTATE-I0 

IyoI APPROXIMATE INTERSTATE-ID MILE  POST 

A?& 33 ELEVATION REFERENCE MARK 

E X I S T I N G  INTERSTATE-I0 DRAINAGE CULVERT 

THIS IS  TO CERTIFY THAT ALL  WORK PERFORMED I N  ASSOCIATION WITH THE 
DELINE$TION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES I, 2 AND 3 WAS 
DONE IN ACCORDANCE WITH THE GENERAL PROVISIONS OF FCD CONTRACT 3 5 - 3 4  
AND A I L  AMENDMENTS THERETO TOGETHER WITH ALL  SUCH 
MO0IFII:ATIONS EITHER W R I T T ~ N  OR ORAL AS THE FCD CONTRACTING 
 OFFICE^ OR TH'EIR REPRESENTATIVES HAVE DIRECTED, AS SUCH 
UODIF1I:ATIONS AFFECT THIS CONTRACT AND THAT A L L  SUCH WORK HAS 
BEEN KCOMPLISHED IN ACCORDANCE W I ~ H  SOUND AND ACCEPTED 
ENGINEERING PRACTICE WITHIN THE CONTRACT PROVISIONS FOR 
RESPECTIVE PHASES OF THE WORK. 

ST- M N S U T M S  

STANLEY CONSULTANTS PROJECT * I 3 0 8 4  

DESm OI Jm 18.15.96 OF MARICOPA COUNTY 

F.G.D. 95-34 - 



SEC 13 

FLOOD CONTROL DISTRICT I OF MARICOPA COUNTY I 
DELINEATION OF SPILLWAY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AND 3 

I F.C.D. 95-34 

LEGEND 
. I 

n m m r  s a x  LINE 
1WITH RIVER MILE1 HlPs 
MTE: ThF LOUITION ff 1% CENTERINE OF T H  LEVEL 

CREST a SPILLWAY HAS BEEN WOXIWTEO EASED 
ON ORIGIN#, CONSrmCTlON PLPM PREPARED BY TI€ 
M I L  CONSERVATION SERVICE AN1 OESIWTED 
RS RIVER WILE 20.0 FOA 'THIS STUlY. 

m U I C  CRDSS SECTlDi 14.123 
(WITH RIVER MILE LABEL1 

LIMIT OF FLWcl f f i  
IWITH nssmInTEn OIKH~RGEI 

ELEVATION REFERENCE MARKS - E!.EYmm EswIm 
28 18711.13 !fillm Rm YI 5' <.#-)YUTM C+ IK 

E ST- I-18 R/M -*I IWI V I f / - I E e T  
OF EYTLR L l lE  OF MILLEII - 

21 LIY.76 gKyOF~ss;DIx~,;;~ign m ns E 

21 IlmY c&'t% OFm2;,g:Tr&Ji>&m OF T M  SW 

24 (851.26 
c &  P I  L G  ::: F,., 
YUTY OF I-,. 

?5 112462 &yOFWn~;g;T;;;8i>II*L OF 7- % 

21 11- &YPssFAwY!%i!E C+ TE 

28 1891.1. c~~OF-sz:o:4z;:~a4~ ~ , ~ s  = 
CENTER LllE C+ BLCIEIf OU .I STL485.m 

n l e a s  y ~ m  mm nr m < r , - r ~ r s r  OF M rtm rn 
S EST- DI-RIP OF I-1B (li T* HII 

S INTEBYYa. IW './-)YUrH C+ I-1 

U 1.92.119 lRll RD P 7  1871 I+,-I- OF M hW 
!!&EX C+ SSYCTI O.II TI*. RII Sl O* 
P l l T E l  L l E  OF -IF M .I_STL -8.11 

SHEET INDEX MOP 
FOR OELINEOTION OF 
SPILLWAY FLOWS FOR 
BUCKEYE STRUCTURES 
I. 2 ON0 3 

4 0 0  0' 4 0 0  8 0 0  
I 

SCALE: 1'; 400 '  
CONTOUR INTERVAL = 2. FEET 



4 4 0 0  CFS 

SEC 13 

FLOOD CONTROL DISTRICT I OF MARICOPh COUNTY I 
DELINEATION OF SPILLWAY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AN0 3 

I F.C.D. 95-34 

LEGEND I 
HYWIALLIC BASE L I E  
(WITH MTE: RIVER T K  LOCATION MILEI 

CF THE ENTERINE ff T K  LEVEL 
CREST ff SPILLWAY W S  BEEN PPPOXlWPlTEO EnSEO 
ON ORIGIN& CONSTRKTION FUNS FTEPARED BY T K  
SOIL CDNSERVATION Y W l E  WM OESIWTEO 
AS RIVER MILE 20.0 F f f l  THIS STWY. 

HYmULIC CROSS YCi lCN 19.123 
(WITH RIVER UlLE L N L I  

LlUlT OF FLOOOlm 
(WITH ASMUATE0 D IXWWEI  

ELEVATlON REFERENCE MARKS 

WELEmUR c£aml!z 
n la?aw IRM Rm P T  Y (rl-1YUTH OF T K  

cTsYI;TBO). ,-,a M l D T S  L. w C./.,E.*T 
OF m * T f l l  L l lE  OF MIL- *YVI 
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NOTE 

gime. Hydraulicdata in these tables may not be consistent with the mixed 

w regime water, surface elevations from the HEC-RAS summary table at 

me cross 'sections due to possible HEC-RAS data errors. 



F w  \L15r 1 of 

CULL C S d  I 0.c-6. 
Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 20.005 Profile: 1 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.995 Profile: 1 7/27/96 

Plan: ~2 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.976 Profile: 1 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.959 Profile: 1 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.898 Profile: 1 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.844 Profile: 1 7/27/96 

-~ -- 



FULL FU Z o f 6  
Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.753 Profile: I 7127196 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.671 Profile: 1 7/27/96 

Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.59 Profile: 1 7/27/96 



Plan: 8 2  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.498 Profile: 1 7/27/96 

Plan: BZ MIXED Reach: BUCKEYE # 2 Riv Sta: 19.412 Profile: 1 7/27/96 

Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.355 Profile: 1 7/27/96 



FbiA bl5l- 4d 

GLALL w L f d -  
Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.295 Profile: I 7/27/96 

Plan: 8 2  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.235 Profile: 1 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.151 Profile: 1 7/27/96 

Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.061 Profile: 1 7\27/96 



Plan: 82  MlXED Reach: BUCKEYE # 2 Riv Sta: 18.984 Profile: 1 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.871 Profile: 1 7/27/96 

Plan: 82  MlXED Reach: BUCKEYE # 2 Riv Sta: 18.755 Profile: 1 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.624 Profile: 1 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.516 Profile: 1 7/27/96 

- 



Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 18.432 Profile: 1 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 ' Riv Sta: 18.348 Profile: 1 7/27/96 

51.96 8097.8 

Plan: 8 2  MIXED Reach: BUCKEYE # 2 Riv Sta: 18.115 Profile: 1 7/27/96 

Plan: 82 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.091 Profile: 1 7/27/96 



Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 20.005 Profile: 2 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.995 Profile: 2 7/27\96 

Plan: B~'MIXED Reach: BUCKEYE # 2 Riv Sta: 19.976 Profile: 2 7127196 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.959 Profile: 2 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.898 Profile: 2 7/27/96 

Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.844 Profile: 2 7/27/96 



WW 1 3 1  5r 3 051 7 

*/> PMVJ 2 
Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.753 Profile: 2 7/27/96 

9.671 Profile: 2 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.59 Profile: 2 7/27/96 



Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.498 Profile: 2 7/27/96 

Plan: 62  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.412 Profile: 2 7/27/96 

Plan: 62  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.355 Profile: 2 7/27/96 



Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.295 Profile: 2 7/27/96 

Plan: 82 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.235 Profile: 2 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.151 Profile: 2 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.061 Profile: 2 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.984 Profile: 2 7/27/96 



- 
Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.871 Profile: 2 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.755 Profile: 2 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.624 Profile: 2 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.516 Profile: 2 7/27/96 

Plan: B2 MlXED Reach: BUCKEYE # 2 Riv Sta: 18.432 Profile: 2 7\27/96 



Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 18.348 Profile: 2 7/27\96 

Plan: 8 2  MIXED Reach: BUCKEYE # 2 Riv Sta: 18.115 Profile: 2 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.091 Profile: 2 7\27/96 



3 GGWJ 1 - 4 5  
Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 20.005 Profile: 3 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.995 Profile: 3 7/27/96 

Plan: 62 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.976 Profile: 3 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.959 Profile: 3 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.898 Profile: 3 7/27/96 

Plan: 82 MlXED Reach: BUCKEYE # 2 Riv Sta: 19.844 Profile: 3 7127196 



Plan: 82  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.753 Profile: 3 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.671 Profile: 3 7\27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.59 Profile: 3 7/27/96 

Plan: 62  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.498 Profile: 3 7/27/96 



F w  T>,c>r 15 sCi7 

( = ~ ~  3 at 5 
Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.412 Profile: 3 7127196 

Plan: 6 2  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.355 Profile: 3 7/27\96 

Plan: 62  MlXED Reach: BUCKEYE # 2 Riv Sta: 19.295 Profile: 3 7127196 

Plan: 62  MIXED Reach: BUCKEYE # 2 Riv Sta: 19.235 Profile: 3 7/27/96 



'/3 F;.tsl-.-, 4- 0s 5 
Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.151 Profile: 3 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 19.061 Profile:. 3 7/27/96 . ~ 

Plan: 82 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.984 Profile: 3 7/27/96 

Plan: 82 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.871 Profile: 3 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.755 Profile: 3 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.624 Profile: 3 7/27/96 

Q 



Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.516 Profile: 3 7/27/96 

. . 

Plan: 82 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.432 Profile: 3 7/27/96 

Plan: BZ MIXED Reach: BUCKEYE # 2 Riv Sta: 18.348 Profile: 3 7/27/96 

Plan: BZ MIXED Reach: BUCKEYE # 2 Riv Sta: 18.115 Profile: 3 7/27/96 

Plan: B2 MIXED Reach: BUCKEYE # 2 Riv Sta: 18.091 Profile: 3 7/27/96 



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

I* HEC-2 UATER SURFACE PROFILES = 
* 

* Version 4.6.2; May 1591 * * 
* RUN DATE 27JUL96 TIME 10:34:20 * 
............................................. 

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 

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

Version 4.6.2. May 1591 ..................... *************** 

THIS RUN EXECUTED 27JUL96 10:34:20 

SPLIT FLOW BEING PERFORMED 

SF WEIR FLOW OVER INTERSTATE-10 FROM RIVER MILE 18.091 TO RIVER MILE 19.412 

TW 1-10 UElR XSECTN 19.355 TO XSECTN 19.412 
US 2 19.355 19.412 -1 3.0 
wc 0 1083.0 600 1087.5 

TW 1-10 UElR XSECTN 19.295 TO XSECTN 19.355 
2 19.295 19.355 -1 3.0 

WC 0 1076.0 600 1083.0 aus TW 1-10 WEIR XSECTN 19.235 TO XSECTN 19.295 
US 2 19.235 19.295 -1 3.0 
WC 0 1072.5 475 1076.0 

TU 1-10 UEIR XSECTN 19.151 TO XSECTN 19.235 
US 2 19.151 19.235 -1 3.0 
UC 0 1072.0 445 1072.5 

TU 1-10 UEIR XSECTN 19.061 TO XSECTN 19.151 
US 2 19.061 19.151 -1 3.0 
WC 0 1070.5 475 1072.0 

TW 1-10 UElR XSECTN 18.984 TO XSECTN 19.061 
US 2 18.984 19.061 -1 3.0 
UC 0 1070.0 405 1070.5 

TW 1-10 UElR XSECTN 18.871 TO XSECTN 18.984 
US 2 18.871 18.984 -1 3.0 
WC 0 1068.5 595 1070.0 

TU 1-10 UElR XSECTN 18.755 TO XSECTN 18.871 
WS 2 18.755 18.871 - 1  3.0 
wc 0 1066.0 610 1068.5 

TW 1-10 WEIR XSECTN 18.624 TO XSECTN 18.755 
US 2 18.624 18.755 -1 3.0 
WC 0 1061.0 690 1066.0 

1 
27JUL96 10:34:20 

TU 1-10 UElR XSECTN 18.516 TO XSECTN 18.624 
US 2 18.516 18.624 -1 3.0 
UC 0 1057.0 575 1061.0 

TU 1-10 UElR XSECTN 18.432 TO XSECTN 18.516 
US 2 18.432 18.516 -1 3.0 

445 1057.0 

1-1; I d ~ ~ ~ ~ ~ E C T N  18.348 TO XSECTN 18.432 
US 2 18.348 18.432 -1 3.0 
WC 0 1050.0 445 1053.5 

T I  DELINEATION OF SPILLWAY FLMJS STANLEY CONSULTANTS # 13084 
T2 FOR BUCKEYE STRUCTURES 1, 2 AND 3 CONTRACT FCD 95-34 

PAGE 2 

PAGE 3 



13 
7 z  

BUCKEYE STRUCTURE 2 INPUT FILENAME: 13084B2C.H2 

. . -. . . -. . . 
7 4  8. CHANNEL BALK STATIONS CORRESPOND TO BEGlhNlhG Ah0 ENOlhG GR STATIONS 
1 4  9. "n" VA-UES ENTERED V I A  BOTH NH AND NC RECORD. 
7 4  - .  10 .  TYPE 1 EhCROAChHENT LSEO TO BLOCK CLT INEFFECTIVE F L W  AREA. 
T4 
7 4  GENERAL M m E L  NOTES: 
T4 1. CROSS SECTION DATA DEVELOPED FROM MCLAIN HARBERS 2 FT CONTOUR 
7 4  MAPPING FOR BUCKEYE STRUCTURES (FCD 93-51) .  VERT DATUM: N A M  88. 

HORlZ DATUM: NAD 83. 
T4 l4 2. CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING OWNSTREAM. 
7 4  3 .  CENTER L I N E  OF LEVEL BUCKEYE STRUCTURE SPILLUAY CREST (ACCORDING TO 
1 4  ORIGINAL SCS CONSTRUCTION PLANS) CORRESPONDS TO RIVER M I L E  20.000. 
7 4  4. HYDRAULIC BASELINE CORRESPONDS TO CROSS SECTION GR STA 10,000. 
7 4  5. PROFILE 1: FULL SPILLUAY DISCHARGE 
1 4  PROFILE 2: 2 / 3  SPILLWAY DISCHARGE 
7 4  PROFILE 3: 1/3 SPILLWAY DISCHARGE 
1 4  

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

2 - 1 

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

1 - 1 

J 3  VARIABLE COOES FOR SUMMARY PRINTOUT el 38 4 3  1 2 1 3  5 5  1 6  1 4  2 6  1 7  
27JUL96 10:34:20 PAGE 4 

J 5  LPRNT NUMSEC 

- 1 0  - 1 0  

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

NH 3 0.016 9966.98 0.035 9998.9 0 . 0 5 6  10674.19 
X I  18.624 9 9 9 2 0  10674.19 
GR 1061.0 

5 7 5  
9 9 2 0  1 0 6 0  9966.98 1 0 5 8  9 9 8 2 . 3  1 0 5 6  

GR 1 0 5 8  10194.85 
9998.9 

1 0 6 0  10410.71 
1 0 5 6  10089.73 

1 0 6 2  10527.57 
1 

1 0 6 4  10674.19 

27JUL96 10:34:20 PACE 5 



NH 3 0.016 9941.94 0.035 
X I  19.235 15 WOO 10730.75 
GR 1072.5 WOO 1072 9941.94 
GR 1066 10045.85 1066 10197.07 
GR 1068 10424.99 1070 10505.31 

610 
1064 9985.02 1064 10085.65 
i o n  10679.25 

PAGE 6 



1 0 2 7 0  

PAGE 7 

9817.2  
1 0 1 7 3  

PAGE 8 

T I  DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AND 3 

J 1  ICHECK I N 9  NINV I O l R  STRT METRIC HVINS Q WSEL FQ 

3 - 1 a J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

27JUL96 10:34:20 PAGE 9 

T 1  DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AN0 3 

J 1  ICHECK INQ NINV l D l R  STRT METRIC HVlNS Q USEL FQ 

4 - 1 

J 2  NPROF ]PLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

3 - 1 

1 
27JUL96 10:34:20 PAGE 1 0  

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

THIS RUN EXECUTED 27JUL96 10:34:38 

V e r s i o n  4.6.2. May 1 9 9 1  ..................... *************** 

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

BUCKEYE STRUCTURE 2 

SUMMARY PRINTWT 

SECNO Q CUSEL CRIWS QLOB VLOB K*XNL QCH VCH K*XNCH QROB VROB K*XN 



1 
27JUL96 10:34:20 PAGE 11 

SECNO 0 CUSEL CRlWS OLOB VLOB K*XNL QCH VCH K*XNCH OROB VROB KRXN 

* 19.412 13200.00 1079.16 .OO .OO .OO .OO 13200.00 5.50 48.00 .OO . 00 .O * 19.412 8800.00 1078.60 .OO .OO .OO .OO 8800.00 5.21 48.00 .OO . 00 .O 
* 19.412 4400.00 1077.94 .OO .OO .OO .OO 4400.00 4.91 48.00 . 00 .OO .O 

19.498 13200.00 1085.08 .OO .OO .OO .OO 13200.00 4.59 48.00 .OO .OO .O 
* 19.498 8800.00 1084.79 .OO . 00 .OO .OO 8800.00 3.71 48.00 .OO .OD .O 
* 19.498 4400.00 1084.36 .OO .OO .OO .OO 4400.00 2.72 48.00 .OO .OO .O 

19.590 13200.00 1090.67 1090.21 .OO .OO .OO 13200.00 4.48 48.00 .OO .OO .O 
19.590 8800.00 1089.82 1089.20 .OO .OO .OO 8800.00 5.58 48.00 .OO .OO .O 
19.590 4400.00 1088.95 .OO .OO .OO .OO 4400.00 4.78 48.00 . 00 .OD .O 

19.671 13200.00 1096.84 .OO .OO .OO .OO 13200.00 6.17 46.00 . 00 .OO .O 
19.671 8800.00 1096.48 .OO .OD .OO .OO 8800.00 5.30 46.00 .OO .OO .O 
19.671 4400.00 1095.63 .OO .OO .OO .OO 4400.00 5.63 46.00 .OO .OO .O 

19.753 13200.00 1103.19 . 00 .OO .OO .OO 13200.00 5.56 46.00 .OO .OO .O 
19.753 8800.00 1102.70 . 00 .OO .OO .OO 8800.00 4.78 46.00 . 00 .OO .O 

* 19.753 4400.00 1101.88 . 00 .OO .OO .OO 4400.00 4.23 46.00 .OO .OO .O 

* 19.844 13200.00 1110.81 1110.81 .OO .OO .OO 13200.00 8.54 44.00 .OO .DO .O 
* 19.844 8800.00 1110.26 1110.26 .OO .OO .DO 8800.00 7.59 44.00 .OO . 00 .O 

19.844 4400.00 1109.42 1109.42 .DO .OO .OD 4400.00 6.88 44.00 .OO . 00 .O 

* 19.898 13200.00 1114.16 . 00 .OO .OO .DO 13200.00 6.94 41.00 .OO .OD .O 
* 19.898 8800.00 1113.41 .OO .OO .OO .OO 8800.00 5.67 41.00 .OO .OO .O 
* 19.898 4400.00 1112.38 .OO .OO .OO .OO 4400.00 4.11 41.00 .OO .OO .O 

1 
27JUL96 10:34:20 PAGE 12 

SECNO 0 CUSEL CRlWS OLOB VLOB K*XNL OCH VCH K*XNCH OROB VROB K*XN 

* 19.959 13200.00 1115.48 .OD .OO .OO .OO 13200.00 6.24 34.00 .OO .OO .O 
* 19.959 8800.00 1114.53 .OO .OD .OO .OO 8800.00 5.14 34.00 .OO .OO .O 
* 19.959 4400.00 1113.27 .OO .OO .OO .OO 4400.00 3.71 34.00 .OO .OO .O 

19.976 13200.00 1115.55 .OO ' .OO .OO .OO 13200.00 7.66 34.00 . 00 .OO .O 
19.976 8800.00 1114.62 .OO .OO .OD .OO 8800.00 6.37 34.00 . 00 .OO .O 
19.976 4400.00 1113.39 .OO .OO .OO .OO 4400.00 4.75 34.00 . 00 .OO .O 

* 19.995 13200.00 1117.55 1117.55 .OO .OO .OO 13200.00 10.68 34.00 . 00 .OO .O 
19.995 8800.00 1116.72 1116.72 . 00 . 00 .DO 8800.00 9.32 34.00 . 00 .OO .O 

* 19.995 4400.00 1115.72 1115.72 .OO . 00 .OO 4400.00 7.42 34.00 . 00 .OO .O 



BUCKEYE STRUCTURE 2 

PRIKTWT 

SECNO Q CWSEL AREA ELMIN DEPTH XLCH 

SECNO a CWSEL AREA ELMIN DEPTH XLCH 

PAGE 13 

STENCL SSTA ENDST STENCR TOPWlD TWA 

.OO 9519.60 10327.80 .OO 808.20 .O 

.OO 9536.81 10322.59 .OO 785.78 .O 

.OO 9570.51 10312.40 .OO 741.89 .O 

.OO 9405.68 10748.10 .OO 1342.42 3.0 

.OO 9423.57 10690.64 .OO 1267.07 2.9 

.OO 9457.96 10641.59 .OO 1183.63 2.7 

.OO 9973.79 10342.83 .OO 369.03 27.2 

.OO 9974.31 10337.82 .OO 363.50 25.9 

.OO 9975.21 10329.19 .OO 353.98 24.4 

.OO 9968.66 10495.91 .OO 527.25 31.8 

.OO 9969.52 10491.90 .OO 522.38 30.4 

.OO 9971.15 10484.28 .OO 513.13 28.9 

.OO 9963.53 10339.33 .OO 375.79 36.4 

.OO 9964.69 10323.22 .OO 358.52 34.9 

.OO 9967.02 10290.99 .OO 323.97 33.1 

.OO 9949.49 10432.46 .OO 482.98 42.1 

.OO 9959.32 10420.24 .OO 460.92 40.4 

.OO 9968.97 10382.62 .OO 413.65 38.0 

.OO 9948.42 10348.16 .OO 399.74 49.1 

.OO 9952.71 10332.77 .OO 380.06 47.0 

.OO 9961.42 10301.49 .OO 340.07 44.0 

.OO 9933.30 10411.42 .OO 478.12 55.2 

.OO 9953.92 10399.65 .OO 445.73 52.8 

.OO 9965.65 10377.28 .OO 411.63 49.2 

.OO 9916.05 10392.07 .OO 476.02 61.7 

.OO 9916.05 10372.19 .OO 456.14 59.0 

.OO 9916.05 10338.96 .OO 422.91 54.9 

.OO 9920.00 10605.69 .OO 685.69 67.1 

.OO 9920.00 10572.77 .OO 652.77 64.1 

.OO 9920.00 10522.21 .OO 602.21 59.7 

.OO 9910.00 10707.41 .OO 797.41 75.2 

.OO 9910.00 10644.70 .OO 734.70 71.7 

.OO 9910.67 10545.25 .OO 634.58 66.4 

.OO 9900.00 10688.33 .OO 788.33 83.3 

.OO 9900.00 10669.80 .OO 769.80 79.4 

.OO 9917.08 10641.40 .OO 724.32 73.4 
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STENCL SSTA ENOST STENCR TOPWID TWA 

.OO 9758.70 10641.78 .OO 883.07 89.4 
9690.00 9766.78 10343.06 10350.00 576.28 84.3 
9690.00 9777.45 10316.37 10350.00 538.92 78.0 

9235.00 9368.14 10305.32 10320.00 937.18 96.1 
9235.00 9373.68 10267.21 10320.00 893.53 89.7 
9235.00 9381.71 10219.24 10320.00 837.53 83.1 

.OO 8966.02 10282.80 .OO 1300.39 103.8 

.OO 8983.62 10253.76 .OO 1250.47 97.1 

.OO 9161.36 10169.53 .OO 896.02 89.0 

.OO 8824.13 10590.11 .OO 1765.98 119.8 

.OO 8838.59 10588.07 .OO 1749.47 112.8 

.OO 8860.66 10584.95 .OO 1724.30 102.7 

.OO 9172.29 11046.25 .OO 1873.96 140.1 

.OO 9670.47 11037.47 .OO 754.21 126.7 
8936.02 9674.06 10464.68 10550.00 537.02 115.3 

.OO 9319.87 10825.73 .OO 1356.68 156.1 

.OO 9324.96 10818.76 .OO 1321.21 136.9 

.OO 9415.30 10564.07 .OO 622.71 121.0 

.OO 9495.43 10610.79 .OO 1115.36 168.4 

.OO 9496.61 10554.33 .OO 1057.72 148.8 

.OO 9502.21 10471.48 .OO 656.30 127.4 

.OO 9740.36 10446.14 .OO 705.78 178.6 

.OD 9743.51 10435.10 .OO 691.59 158.7 
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BUCKEYE STRUCTURE 2 

SUMMARY PRINTWT 

SECNO Q CUSEL FRCH DlFUSP EG DlFEG STENCL STCHL XLBEL REEL STCHR STENC 

* 18.091 4863.42 1045.35 1.01 .OO 1045.88 .OO .OO 9070.00 1048.50 1050.00 10650.00 .O 
* 18.091 4364.65 1045.27 1.00 -.08 1045.77 -.I1 .OO 9070.00 1048.50 1050.00 10650.00 .O 
* 18.091 3500.55 1045.11 1.01 -.I6 1045.56 - .32 .OO 9070.00 1048.50 1050.00 10650.00 .O 

* 18.115 4863.42 1046.03 .40 .OO 1046.14 .OO .OO 9165.00 1048.00 1046.50 11250.00 .O 
18.115 4364.65 1045.92 .40 -.I1 1046.03 - . I2 .OO 9165.00 1048.00 1046.50 11250.00 .O 

* 18.115 3500.55 1045.72 .39 -.20 1045.81 - .33 .OO 9165.00 1048.00 1046.50 11250.00 .O 

* 18.348 4863.42 1047.64 .61 .OO 1048.09 .OO .OO 9916.54 1050.00 1052.00 10460.04 .O 
18.348 4364.65 1047.52 .58 -.I2 1047.92 -.I7 .OO 9916.54 1050.00 1052.00 10460.04 .O 
18.348 3500.55 1047.32 .53 -.20 1047.62 - .46 .OO 9916.54 1050.00 1052.00 10460.04 .O 

* 18.432 4863.42 1051.59 .43 .OO 1051.81 .OO .OO 9920.00 1053.50 1056.00 10714.06 .O 
18.432 4364.65 1051.40 .43 -.I9 1051.61 - .20 .OO 9920.00 1053.50 1056.00 10714.06 .O 
18.432 3500.55 1051.04 .44 -.37 1051.23 - .59 .OO 9920.00 1053.50 1056.00 10714.06 .O 

18.516 4863.42 1054.99 .58 .OO 1055.41 . 00 .OD 9910.00 1057.00 1058.00 10561.05 .O 
18.516 4364.65 1054.81 @ 18.516 3500.55 1054.49 

.57 -.I8 1055.20 -.21 .OO 9910.00 1057.00 1058.00 10561.05 .O 

.53 -.32 1054.82 - .59 .OO 9910.00 1057.00 1058.00 10561.05 .O 

18.624 4863.42 1060.37 .49 .OO 1060.66 .OO .OO 9920.00 1061.00 1064.00 10674.19 .O 
18.624 4364.65 1060.16 .50 -.21 1060.44 - .22 .OO 9920.00 1061.00 1064.00 10674.19 .O 
18.624 3500.55 1059.74 .51 -.42 1060.00 - .65 .OD 9920.00 1061.00 1064.00 10674.19 .O 

18.755 4863.42 1065.12 .46 .OO 1065.41 .OO .OD 9917.97 1066.00 1068.00 10571.62 .O 
18.755 4364.65 1064.92 .44 -.20 1065.19 -.22 .OD 9917.97 1066.00 1068.00 10571.62 .O 
18.755 3500.55 1064.51 .42 -.41 1064.75 - .67 .OO 9917.97 1066.00 1068.00 10571.62 .O 

18.871 4863.42 1068.35 .38 .00 1068.55 .OO .OO 9920.00 1068.50 1072.00 10679.25 .O 
18.871 4364.65 1068.11 .38 -.24 1068.31 -.24 .OO 9920.00 1068.50 1072.00 10679.25 .O 
18.871 3500.55 1067.65 .38 - .46 1067.83 - .72 .OO 9920.00 1068.50 1072.00 10679.25 .O 

18.984 5493.96 1071.01 .41 .OO 1071.25 .OO .OO 9916.05 1070.00 1074.00 10701.74 .O 
18.984 4653.82 1070.73 .39 -.28 1070.95 -.31 .OO 9916.05 1070.00 1074.00 10701.74 .O 
18.984 3525.04 1070.27 .37 -.46 1070.44 - .81 .OO 9916.05 1070.00 1074.00 10701.74 .O 

* 19.061 7524.83 1072.28 .31 .00 1072.44 .OO .OO 9920.00 1070.50 1074.00 10757.16 .O 
* 19.061 6012.91 1071.91 .28 -.38 1072.03 -.41 .OO 9920.00 1070.50 1074.00 10757.16 .O 
* 19.061 4013.50 1071.30 .25 -.61 1071.38 -1.06 .OO 9920.00 1070.50 1074.00 10757.16 .O 

19.151 10322.71 1073.35 .30 .OO 1073.52 .OO .OO 9910.00 1072.00 1074.00 10785.70 .O 
19.151 7679.83 1072.81 .27 -.54 1072.94 - .59 .OO 9910.00 1072.00 1074.00 10785.70 .O 
19.151 4400.00 1071.96 .21 -.85 1072.03 -1.49 .OO 9910.00 1072.00 1074.00 10785.70 .O 

* 19.235 12634.11 1074.03 .22 .OO 1074.17 .OO .OO 9900.00 1072.50 1076.00 10730.75 .O 
* 19.235 8681.33 1073.34 .I8 -.69 1073.43 - .74 .OO 9900.00 1072.50 1076.00 10730.75 .O 
* 19.235 4400.00 1072.30 .I3 -1.05 1072.33 -1.84 .OO 9900.00 1072.50 1076.00 10730.75 .O 

1 
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SECNO Q CUSEL FRCH DlFUSP EG DlFEG STENCL STCHL XLBEL REEL STCHR STENC 

19.295 13200.00 1074.59 .49 .OO 1074.96 .OO .OO 9690.00 1076.00 1078.00 10700.00 .O 
* 19.295 8800.00 1073.69 .53 -.PO 1074.11 -.85 9690.00 9690.00 1126.00 100000.00 10700.00 10350.0 
* 19.295 4400.00 1072.50 .54 -1.19 1072.78 -2.18 9690.00 9690.00 1126.00 100000.00 10700.00 10350.0 

19.355 13200.00 1076.73 .43 .OO 1077.03 .OO 9235.00 9235.00 1133.00 100000.00 10520.00 10320.0 
19.355 8800.00 1076.04 .40 -.69 1076.25 -.78 9235.00 9235.00 1133.00 100000.00 10520.00 10320.0 
19.355 4400.00 1075.03 .38 -1.01 1075.17 -1.87 9235.00 9235.00 1133.00 100000.00 10520.00 10320.0 

* 19.412 13200.00 1079.16 .n .OO 1079.63 .OO .OO 8863.08 1088.00 1090.00 10473.54 .O 
* 19.412 8800.00 1078.60 .80 -.56 1079.03 - .60 .OO 8863.08 1088.00 1090.00 10473.54 .O 
* 19.412 4400.00 1077.94 .92 -.66 1078.32 -1.31 .OO 8863.08 1088.00 1090.00 10473.54 .O 

19.498 13200.00 1085.08 .63 .OO 1085.40 .OO .OO 8382.49 1088.00 1092.00 10628.72 .O 



* 19.844 13200.00 1110.81 1.02 .OO 1111.94 .OO .OO 9682.95 1120.00 1114.00 10654.93 .O * 19.844 8800.00 1110.26 1.03 -.55 1111.15 -.79 .OO 9682.95 1120.00 1114.00 10654.93 .O * 19.844 4400.00 1109.42 1.02 -.84 1110.15 -1.79 9682.95 9682.95 1170.00 100000.00 10654.93 10270.0 

* 19.898 13200.00 1114.16 .61 .OO 1114.91 .OO .OO 9752.00 1118.00 1118.00 10395.00 .O * 19.898 8800.00 1113.41 .55 -.75 1113.91 -1.00 .OO 9752.00 1118.00 1118.00 1b395.00 .O 
* 19.898 4400.00 1112.38 .47 -1.03 1112.64 -2.27 .00 9752.00 1118.00 1118.00 10395.00 .O 

* 19.959 13200.00 1115.48 .49 .OO 1116.09 .OO .OO 9795.04 1118.00 1118.00 10233.44 .O * 19.959 8800.00 1114.53 .45 -.96 1114.94 -1.15 .OO 9795.04 1118.00 1118.00 10233.44 .O 
* 19.959 4400.00 1113..27 .38 -1.26 1113.48 -2.61 .OO 9795.04 1118.00 1118.00 10233.44 .O 

19.976 13200.00 1115.55 .63 .OO 1116.46 .OO .OO 9810.60 1124.00 1124.00 10230.52 
19.976 8800.00 1114.62 

.o 
.58 -.92 1115.25 -1.20 .OO 9810.60 1124.00 1124.00 10230.52 

19.976 4400.00 1113.39 
.O 

.53 -1.24 1113.74 -2.72 .OO 9810.60 1124.00 1124.00 10230.52 .O 

* 19.995 13200.00 1117.55 1.01 .OO 1119.33 .OO .OO 9807.78 1132.00 1130.00 10192.84 
1.00 

.O * 19.995 8800.00 1116.72 -.83 1118.07 -1.25 .OO 9807.78 1132.00 1130.00 10192.84 .O 
* 19.995 4400.00 1115.72 1.00 -1.01 1116.57 -2.75 .OO 9807.78 1132.00 1130.00 10192.84 .O 

* 20.005 13200.00 1118.77 .64 .OO 1119.73 .OO .OO 9806.96 1128.00 1124.00 10183.23 .O * 20.005 8800.00 1117.78 .61 -.99 1118.46 -1.27 .OD 9806.96 1128.00 1124.00 10183.23 .O 
* 20.005 4400.00 1116.57 .54 -1.21 1116.94 -2.79 .OO 9806.96 1128.00 1124.00 10183.23 .O 

1 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO- 
WARNING SECNO- 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO. 

WARNING SECNO- 
UARNING SECNO= 

- WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 

18.091 PROFILE= 1 CRITICAL DEPTH ASSUMED 
18.091 PROFILE= 2 CRITICAL DEPTH ASSUMED 
18.091 PROFILE= 3 CRITICAL DEPTH ASSUMED 

18.115 PROFILE= 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
18.115 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
18.115 PROFILE= 3 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 

18.348 PROFILE= 1 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 
18.348 PROFILE. 2 CONVEYANCE CHANGE WTSlOE ACCEPTABLE RANGE 
18.348 PROFILE= 3 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

18.432 PROFILE- 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

19.061 PROFILE= 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.061 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.061 PROFILE- 3 CONVEYANCE CHANGE (XITSIDE ACCEPTABLE RANGE 

19.235 PROFILE= 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.235 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.235 PROFILE= 3 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

19.295 PROFILE= 1 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 
19.295 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.295 PROFILE. 3 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

19.412 PROFILE- 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.412 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.412 PROFILE. 3 CONVEYANCE CHANGE WTSIOE ACCEPTABLE RANGE 

19.498 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
19.498 PROFILE= 3 CONVEYANCE CHANGE WTSlDE ACCEPTABLE RANGE 

19.753 PROFILE. 3 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 

PROFILE= 1 
PROFILE= 1 
PROFILE- 2 
PROFILE= 2 
PROFILE= 3 
PROFILE. 3 

WARhlNG SECHO= 19.898 PROFILE= 1 CONVEYANCE CdANGE (XITSIOE ACCEPTABLE RANCE 
WARhlNG SECNO= 19.898 PROFILE= 2 CONVEYANCE CHANGE WTSIDE ACCEPTAB-E RANGE 
WARNING SEChO= 19.898 PROFILE- 3 CONVEYANCE CdAhGE OLTSIDE ACCEPTAB-E RANCE 

WARNING SEChO= 19.959 PROFILE- 1 CONVEYANCE CHAhCE aTSlDE ACCEPTAB-E RANGE 
WARNING SEChO= 19.959 PROFILE- 2 CONVEYANCE CHAhGE WTSlDE ACCEPTABLE RAhGE 
WARNING SECNO- 19.959 PROFILE- 3 CONVEYANCE CHAhGE WTSlDE ACCEPTABLE RAhGE 

CAUTION SECNOE 19.995 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1 



CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO= 

.CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO- 20.005 PROFILE- 1 CONVEYANCE CHANGE W T S l O E  ACCEPTAB-E RANGE 
UARhlNG SECNO= 20.005 PROFILE. 2 CONVEYANCE CHANGE W T S l D E  ACCEPTAB-E RANGE 
kARNIhG SECNO= 20.005 PROFILE. 3 CONVEYANCE ChANGE W T S l D E  ACCEPTAB-E RANGE 
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PROFILE- 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE- 

PROBABLE MINIMUM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 



BUCKEYE STRUCTURES (FCD95-34) ' Plan: STRUCTURE 2 MIXED REGIME 7/27/96 
Geom: FROM 130MBZC.H2 

Reach = BUCKEYE if 2 20.005 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7/27/96 
Geom: FROM 1308482C.H2 

Reach = BUCKEYE # 2 19.995 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7/27/98 
Geom: FROM 13084B2C.H2 

Reach = BUCKEYE # 2 19.976 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7127196 
Gwm: FROM 13084B2CH2 

Reach = BUCKEYE # 2 19.959 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 2 MIXED REGIME 7/27/96 
Geam: )FROM 13084B2C.H2 

Reach = BUCKEYE# 2 19.888 

Station (R) 

BUCKEYE STRUCTURES (FCD85-34 Plan: STRUCTURE 2 MIXED REGIME 7/27/98 
Geom: )FROM 13084BZC.H2 

Reach = BUCKEYE # 2 19.844 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7127198 
Geom: FROM 1308482C.H2 

Reach = BUCKEYE # 2  19.59 

Station (ft) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7127196 
Geom: FROM 13084B2CH2 

Reach = BUCKEYE # 2  19.498 
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BUCKEYE STRUCTURES (FCD95-34) Pian: STRUCTURE 2 MIXED REGIME 7/27/96 
Geom: FROM 1308482C.HZ 

Reach = BUCKEYE # 2 19.412 

Station (fl) 

BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 2 MIXED REGIME 7/27\96 
Geom: LROM 13084BZC.H2 

Reach = BUCKEYE # 2 19.355 

I Station (fl) I 



BUCKEYE STRUCTURES (FCDS~-34)' Plan: STRUCTURE 2 MIXED REGIME 7/27/98 
Gwm: FROM 1306482C.H2 

Reach = BUCKEYE # 2 19.295 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 2 MIXED REGIME 7/27/96 
Georn: LROM 13084B2C.H2 

Reach = BUCKEYE # 2 19.235 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 71271% 
Geom: FROM 1308482C.H2 

Reach = BUCKEYE # 2 19.151 

Station (ft) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7/27/96 
Gearn: FROM 13084B2C.Hz 

Reach = BUCKEYE # 2 19.061 

Station (ft) J 





BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7127196 
Geam: FROM 13084B2C.HZ 

Reach =BUCKEYE # 2 18.755 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7/27\96 
Geom: FROM 13084BZCHZ 

Reach = BUCKEYE # 2 18.624 

?z 
8 = 
2 

9800 I0000 10200 10400 10600 10800 

Station (R) 



BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7/27/98 
Geom: FROM 13084B2C.H2 

Reach = BUCKEYE # 2  18.516 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7127196 
Geom: FROM 13084BZC.HZ 

Reach = BUCKEYE lt 2 18.432 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7~27198 
Geom: FROM 1308482C.HZ 

Reach = BUCKEYE # 2 18.348 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 2 MIXED REGIME 7/27/98 
Geom: FROM 13084B2CH2 

Reach = BUCKEYEltZ 18.115 
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BUCKEYE STRUCTURES (FCD95-34) ' Plan: STRUCTURE 2 MIXED REGIME 7/27/96 
Georn: FROM 1308482C.H2 

Reach = BUCKEYE # 2 18.091 
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DELINEATION OF SPILLWAY FLOWS 
FOR BUCKEYE STRUCTURES 1 , 2  AND 3 

(FCD 95-34) 

APPENDIX E 

BUCKEYE STRUCTURE 3 

1. Delineation Map Exhibits (11" x 17") 

2. HEC-2 and HEC-RAS Printout 

3. HEC-RAS Cross Section Plots 



FLOOD CONTROL DHSTP~HCT OF MARlrCOPA COUNTY 
DELINEATION OF S L l L A  FLOWS 

3 3  
LO-t FOR z z  
W W  BUCKEYE STRUCTURES B,2 AND 3 W W  
aCI) o w  
Z Z  Z Z  
a a  < a  
E E  E E  

TOWNSHIP 2N 
TOWNSHIP I N  MAP ARE APPROXIMATE. 

i5 SHEET 5 (FULL DISCHARGE) 
6 z S H E E T  6 ( 2 / 3  DISCHARGE) 
0-SHEET 7 ( 1 / 3  DISCHARGE) 

-COP.. COY- 

NOT TO SC6LE 

TOPOGRAPHY LEGEND 
TOPOGRAPHY USED I N  THE DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURES I AN0 2 WAS PREPARED BY MCLAIN HARBERS CO. INC. FOR THE 
FLOOD CONTROL DISTRICT OF WRICOPA COUNTY (FCDI UNOER'FCD 
CONTRACT 93-51. GROUND CONTROL FOR THE MAPPING WAS PROVIDED BY 
COLLINS-PINA CONSULTING ENGINEER!; - SURVEYING CO. PHOTO DATE WAS 7-12-94. 
CONTOUR INTERVAL I S  2 FEET AND HORIZONTAL SCALE I S  I INCH = ZOD 
FEET NATIONAL MAP ACCURACY STANDARDS. VERTICAL DATUM I S  NAVO 8 8  
(NORTH AMERICAN VERTICAL DATUM OF 19881. HORIZONTAL DATUM I S  NAD 8 3  
(NORTH AMERICAN DATUM OF 19831. 

TOPOGRAPHY USED I N  THE OELINEATl l IN OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURE 3 WAS PREPARED BY COOPER AERIAL OF PHOENIX. INC. AND 
WESTERN A I R  MAPS INC. OF LENEXA IANSAS FOR FCO. T H l S  MAPPING WAS 
PREPARED FOR THE WHITE TANKS/AGUA F R I A  AREA DRAINAGE MASTER 
STUDY DONE BY THE WLB GROUP. INC.  UNDER FCD CONTRACT 89-50.  GROUND 
CONTROL FOR THE MAPPING WAS DONE UNDER THE SUPERVISION OF THE WLB 
GROUP. PHOTO DATE WAS 12-22-89. CONTOUR INTERVAL I S  2 FEET AND 
HORIZONTAL SCALE I S  I INCH = 4 0 0  FEET NATIONAL MAP ACCURACY 
STANDARDS. VERTICAL DATUM I S  NGVD 2 9  INATIONAL GEODETIC VERTICAL 
DATUM OF 19291. ORIGINAL HORIZONTAL DATUM WAS NAO ZTCNORTH AMERICAN DATUM 
OF 19271. HOWEVER THE WHITE TANbS/AGUA F R I A  MAPPING HAS BEEN TRANSLATED FOR 
rn ls  STUDY TO N A ~  8 3  DATUM T O  BE CONSISTENT WITH THE MCLAIN HARBERS MAPPING. 

DISCHARGE RATES 
DISCHARGES USED I N  THE DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE 
STRUCTURES I 2 AND 3 WERE OBTA NED FROM "PHASE I REPORT 
HYDROLOGIC A~ALYSIS  BUCKEYE FLOODWATER RETARDING STRUCTUR~S XI. 
X 2  AND *3 FOR FLOOD CONTROL DISTRICT OF MARICOPA COUNTY FCO 
P R ~ J E C T  88-63, PREPARED BY DAMES 6 MOORE. AND DATED JANUIRY 23, 1990. 
THE FULL SPILLWAY DISCHARGES EST MATED I N  THAT REPORT ALONG WlTH 
THE 2 1 3  AND 113 SPILLWAY DISCHAR6ES ARE PRESENTED BELOW. DISCHARGES 
HAVE BEEN ROUNDED TO THE NEAREST 1 0 0  CFS. 

FULL DISCHARGE 2 1 3  DISCHARGE 113 DISCHARGE 

BUCKEYE STRUCTURE "1 50.700 'CFS 33.800 CFS 16.900 CFS 

BUCKEYE STRUCTURE "2 13.200 'CFS 8 . 8 0 0  CFS 4.400 CFS 

BUCKEYE STRUCTURE X 3  17.700 CFS 11.800 CFS 5.900 CFS 

SHEET INDEX 
SCALE: 1"=3000' 

MCDOWELL ROAD 

G 
2 8 0 0  CFS WEIR OVERFLOW OF INTERSTATE-ID 

APPROXIMATE INTERSTATE-I0 M I L E  POST 

A ,  ELEVATION REFERENCE MARK 

E X I S T I N G  INTERSTATE-ID DRAINAGE CULVERT 

CERTIF ICATION - I 
THlS i S  TO CERTIFY THAT ALL  WORK PERFORMED I N  ASSOCIATION WlTH THE 
D E L I N l A T l O N  OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES I 2 AND 3 WAS 
DONE IN ACCORDANCE WITH THE GENERAL PROVISIONS OF FCO  ONT TRACT 9 5 - 3 4  
AN0 ALL AMENDMENTS THERETO. TOGETHER WlTH A L L  SUCH 
MODIF i tAT IONS EITHER WRITTEN OR ORAL AS THE FCD CONTRACTING 
OFFICER OR T H ~ I R  REPRESENTATIVES HAVE DIRECTED AS SUCH 
MODIFl rATIONS AFFECT TH lS  CONTRACT AND THAT ALL SUCH WORK HAS 
BEEN A~COMPLISHED I N  ACCORDANCE W I ~ H  SOUND AND ACCEPTED 
ENGINLERING PRACTICE WITHIN THE CONTRACT PROVISIONS FOR 
RESPELTIVE PHASES OF THE WORK. 



FLOOD CONTROL D I S T R I C T  
OF  MARICOPA COUNTY 
DELINEATION OF SPILLWfiY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AN0 3 

F.C.D. 95-34 

LEGEND 

H W I C  1 ~ 1 1 ~  RIVER EASE MUEI L I H  & 
MTE: TI€ LKATICN CF TI€ CENTEKlhE Cf THE LEVEL 

CREST IX SPILLWAY WS BEEN WOXIWITEO W O  
ON ORIGIN& CONSlRLCTIOH P L W  LHSPMZD BY T K  
SOIL CONSERVATICU SERVICE W OESIGMTEO 
AS RIVER MlLE 20.0 FOR'THIS STWY. 

HYORllUIC CROSS KCTIOH 14.123 
WITH RIVER MlLE LbESLI 

LIMIT CF FLUCalNC 
IwlTH AMCIATEO D l ~ l  

ELEVATION REFERENCE MARKS 

WU%R aEv&rrw 
,?a 11m.12. WLRW PIPLLEUl raw l C m l E L L  ra 

INDEX MFIP 

1 

& 4 0 0  0' 
4 0 0  8 0 0  

I 
SChLE: 1'. 400 '  
CONTOUR INTERVAL = ?FEET 

10 
BUCKEYE STRUCTURE 

DISCHARGE 





FLOOD CONTROL D I S T R I C T  
OF MARICOPA COUNTY I I 
DELINEATION OF SPILLWAY 

FLOWS FOR BUCKEYE STRUCTURES 
1.2 AND 3 I I 
F.C.D. 95-34 

LEGEND 

H Y W I C  B E  L I K  
lYlTH RIVER MILEI 
MTE: T K  LOUITION OF T H  E N T E l h l K  G? THE LEVEL 

CREST DF SPILLYAY W5 BEEN PPPOXlWlTED -0 
ON 07IGINA CMTRUCTIDN P W  PREPMD BY TH 
~ I L  CotiszRvnTIm s E w a  IUO OESIWTEO 
AS RIVER WILE 28.0 FOR THIS STUIY. 

H Y m U I C  C R S S  YCllON 19.123 
WITH RIVER MILE L m L I  

LIMIT W FLOmlNG 
IYIT~ A S ~ I A T E O  OIWEI G 
MFS%LIMIT OF FLWDlNG ,---. . ---/ , 

ELEVATION REFERENCE MARKS 

M D E R  ELIYaTIM OEICIICT(O* 

1w 11?eJ1 1. m PlPL E(W m . w  KrmrU m. I 
I m itmm ?-nu op .r rrrr r m  OI olal aa 

kmm -ST OI P C ~ ~ M  n.., 
I I T E ~ C T I M  WIT* mar a a r o  mr-as, 
1.1.11ae YUI" OI I* H P 1 I T S I  c-" 
W Y F l l a  31 I 

SHEET INDEX MAP 
FOR OELINEATLON OF 
SPILLWAY FLOWS FOR 
BUCKEYE STRUCTURES 
I. 2 AND 3 

400 0' 400 800 
I 

S C A L E  I'= 400' 
CONTOUR INTERVAL = 2'FEET 









HEC-RAS Reach: BUCKEYE#3 (continued1 





NOTE 

e following HEC-RAS flow distribution printouts are based on mixed flow 

gime. Hydraulic data in these tables may not be consistent with the mixed 

w regime water surface elevations from the HEC-RAS summary table at 

ome cross sections due to possible HEC-RAS data errors. 



Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 20.009 Profile: 1 7128196 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.991 Profile: 1 7/28/96 

Plan: B3MlXED Reach: BUCKEYE # 3 Riv Sta: 19.938 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.854 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.775 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.691 Profile: 1 7/28/96 



Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.607 Profile: 1 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.529 Profile: 1 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.428 Profile: 1 7/28/96 

Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 19.332 Profile: I 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.238 Profile: 1 7/28/96 



Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 19.156 Profile: 1 7/28/96 

plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 19.062 Profile: 1 7/28/46 

Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.96 Profile: 1 7/28/96 

- - - 

Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.892 Profile: 1 7/28/96 

Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 18.818 Profile: 1 7/28/96 



Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 18.725 Profile: 1 7\28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.647 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.557 Profile: I 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.465 Profile: 1 7/28/96 

Plan: 63 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.36 Profile: 1 7/28/96 

! 140.02?1211.9 

Plan: 83 MlXED Reach: BUCKEYE # 3  Riv Sta: 18.289 Profile: 1 7/28/96 



Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.2 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.143 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.072 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 17.952 Profile: 1 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 17.945 Profile: 1 7/28/96 



Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 20.009 Profile: 2 7128196 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.991 Profile: 2 7/28/96 

Plan: 8 3  MlXED Reach: BUCKEYE # 3 Riv Sta: 19.938 Profile: 2 7/28/96 

Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 19.854 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.775 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.691 Profile: 2 7/28/96 



Plan: 8 3  MlXED Reach: BUCKEYE # 3 Riv Sta: 19.607 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.529 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.428 Profile: 2 7/28/96 

Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.332 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.238 Profile: 2 7/28/96 



Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 19.156 Profile: 2 7/28\96 

Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 19.062 Profile: 2 7/28/96 

Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 18.96 Profile: 2 7/28/96 

Plan: B3 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.892 Profile: 2 7/28/96 

Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 18.818 Profile: 2 7/28\96 



Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.725 Profile: 2 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.647 Profile: 2 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.557 Profile: 2 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.465 Profile: 2 7128196 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.36 Profile: 2 7/28/96 

Plan: 8 3  MIXED Reach: BUCKEYE # 3 Riv Sta: 18.289 Profile: 2 7/28\96 



Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 18.2 Profile: 2 7/28/96 

Plan: 83  MlXED Reach: BUCKEYE# 3 Riv Sta: 18.143 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.072 Profile: 2 7/28\96 

Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 17.952 Profile: 2 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 17.945 Profile: 2 7/28/96 



Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 20.009 Profile: 3 7128196 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.991 Profile: 3 7/28\96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.938 Profile: 3 7/28/96 

7.02 i 193.20, 9844.2 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.854 Profile: 3 7/28/96 

Plan: 83 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.775 Profile: 3 7/28/96 

Plan: B3 MlXED Reach: BUCKEYE 1 3  Riv Sta: 19.691 Profile: 3 7/28/96 

Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 19.607 Profile: 3 7/26/96 



Plan: 8 3  MIXED Reach: BUCKEYE # 3 Riv Sta: 19.529 Profile: 3 7128196 

Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 19.332 Profile: 3 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.238 Profile: 3 7/28/96 

Plan: B3 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.156 Profile: 3 7/28/96 



Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 19.062 Profile: 3 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.96 Profile: 3 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.892 Profile: 3 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.818 Profile: 3 7/28/96 

Plan: 8 3  MIXED Reach: BUCKEYE # 3 Riv Sta: 18.725 Profile: 3 7/28/96 

Plan: 83 MIXED Reach: BUCKEYE # 3 Riv Sta: 18.647 Profile: 3 7/28/96 



Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 18.557 Profile: 3 7/28/96 

Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.465 Profile: 3 7/28\96 

Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 18.36 Profile: 3 7\28/96 

Plan: 83  MlXED Reach: BUCKEYE # 3 Riv Sta: 18.289 Profile: 3 7/28/96 

~ l a n : . ~ 3  MlXED Reach: BUCKEYE # 3 Riv Sta: 18.2 Profile: 3 7/28/96 

Plan: B3 MlXED Reach: BUCKEYE # 3 Riv Sta: 18.143 Profile: 3 7/28/96 



Plant BB MIXED Reach: BUCKEYE # 3 Riv Sta: 18.072 Profile: 3 7/28/96 

Plan: 83  MIXED Reach: BUCKEYE # 3 Riv Sta: 17.952 Profile: 3 7128196 

Plan: B3 MIXED Reach: BUCKEYE # 3 Riv Sta: 17.945 Profile: 3 7/28/96 



................................. 
* HEC-2 WATER SURFACE PROFILES " 
* V e r s i o n  4.6.2; M a y  1991 . 
* * 

RUN DATE 2 8 J U L 9 6  TIME 09:30:41 * ........................................... 

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  

(916) 7 5 6 - 1 1 0 4  ....................................... 

1 
28JUL96 09:30:41 PAGE 1 

T H I S  RUN EXECUTED 2 8 J U L 9 6  09:30:41 ...................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2- M a y  1991 ..................... *****.********* L d > ~ d 6 ~ M & ? &  T 2 

T I  DELINEATION OF SPILLWAY FLMIS STANLEY CONSULTANTS # 1 3 0 8 4  
T 2  FOR BUCKEYE STRUCTURES 1, 2 AND 3 CONTRACT FCD 9 5 - 3 4  
T 3  BUCKEYE STRUCTURE 3 INPUT FILENAME: 13084B3D.H2 
T 4  

PURPOSE OF MWEL I S  TO PROVIDE BASIC MWEL GEOMETRY AND ASSOCIATED DATA 
FOR IMPORT INTO HEC-RAS. T H l S  M W E L  I S  IDENTICAL TO 1308483C.H2 WITH THE . . ~ ~~~~~ ~~ 

1 4  EXCEPTION OF: 
T 4  1. THE 1 - 1 0  UEIR/SPLITFLOW WHICH HAS BEEN REMOVED; 
7 4  2. CROSS SECTIONS DOWNSTREAM FROM 17.945 WHICH HAVE BEEN REMOVED; 
1,. 

1 0 0  CFS. 
8. "no' VALUES AND EFFECTIVE FLOW AREA FROM THE ORIGINAL ULB WHITE TANKS/ 

AGUA F R l A  ADMS TUTHILL D I K E  WASH M W E L  5.H21 HAVE BEEN MODIFIED 
SLIGHTLY AT CROSS SECTIONS 17.945 AND 17.952. THESE TWO CROSS SECTNS 
CORRESPOND TO ULB CROSS SECTIONS 1 . I 1 0  AND 1 .I18 RESPECTIVELY. 

T 4  
T 4  GENERAL MWEL NOTES: 
1 4  1. CROSS SECTION DATA DEVELOPED FROM COOPER AERIAL/WESTERN A I R  MAPS 
T 4  2 FT CONTOUR MAPPING FOR WHITE TANKS/AGUA F R l A  ADMS (FCD 8 9 - 5 0 ) .  
1 4  VERT DATUM: NGVD 29. HORlZ DATUM: NAD 27. 
7 4  2. CROSS SECTIONS ORIENTED LEFT TO RIGHT L W K I N G  DOWNSTREAM. 
T 4  3.  CENTER L I N E  OF LEVEL BUCKEYE STRUCTURE SPILLWAY CREST (ACCORDING TO 
7 4  ORIGINAL SCS CONSTRUCTION PLANS) CORRESPONDS TO RIVER M I L E  20.000. 
7 4  4. HYDRAULIC BASELINE CORRESPONDS TO CROSS SECTION GR STA 10.000. 
T 4  5. PROFILE 1: FULL SPILLWAY DISCHARGE 
T 4  PROFILE 2: 2 / 3  SPILLWAY DISCHARGE 
T 4  PROFILE 3: 1/3 SPILLUAY DISCHARGE 
1 4  

J 1  ICHECK I N Q  NINV I D l R  STRT METRIC HVlNS Q 

4 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 - 1 

1 
2 8 J U L 9 6  09:30:41 

WSEL FQ 

1088.64 

CHNlM ITRACE 

5 3  VARIABLE C W E S  FOR SUMMARY P R I N T W T  

PAGE 

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

- 1 0  - 1 0  

NC 0.035 0.035 0.016 .I .3 



9830 1090.0 9955 
10100 

PAGE 3 

9160 1100.0 9375 
10260 1094.0 10325 

PAGE 4 

.035 11170 .016 

9420 1100.0 9620 
l 0 m  1098.0 10970 



9 6 8 5  
1 0 0 4 0  

PAGE 5 

1 0 2 0 6  

PAGE 6 

T I  DELINEATION OF SPILLUAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AND 3 

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

5 1088.45 

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

2 - 1 

2 8 J U L 9 6  09:30:41 

T I  DELINEATION OF SPILLUAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AN0 3 

PAGE 7 

J1 ICHECK I N 0  N l N V  l D I R  STRT METRIC HVlNS P USEL FP 

6 1087.47  

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNIM ITRACE 



1 
28JUL96 09:30:41 

PACE 8 

T H I S  RUN EXECUTED 28JUL96 09:30:44 
..................................... 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2. May 1991 
..................... .+************* 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

BUCKEYE STRUCTURE 3 

SUMMARY PRINTWT 

SECNO . P CUSEL CRIWS OLD8 VLOB K'XNL QCH 
VCH K*XNCH QROB VROB K*XN 

17.945 2300.00 1088.64 . 00 .OO .OO .OO 2300.00 6.89 16.00 .OO .OD .O 
17.945 2100.00 1088.45 . 00 .OO .OO .OO 2100.00 6.45 16.00 .OO . 00 .O 
17.945 1800.00 1087.47 . 00 .OO .OD .OO 1800.00 6.38 16.00 .OO .OD .O 

* 17.952 2300.00 1089.38 . 00 .OD .OD .OO 1187.17 2.26 35.00 1112.83 2.28 35.0 
* 17.952 2100.00 1089.09 .DO .OD .OD .OO 1084.26 2.16 35.00 1015.74 2.17 35.0 

17.952 1800.00 1088.10 . 00 .OO .OO .OO 932.92 2.21 35.00 867.08 2.18 35.0 

* 18.072 2300.00 1090.23 1090.23 .OO .OO .DO 2300.00 7.03 51.94 .OO . 00 .O * 18.072 2100.00 1090.10 1090.10 .OO .OO .OO 2100.00 7.00 51.95 .OO . 00 .O 
* 18,072 1800.00 1089.90 1089.90 .OO .OO .OO 1800.00 6.84 51.99 .OO . 00 .O 

* 18.143 2300.00 1093.68 . 00 .OD .OO .OO 2300.00 2.83 51.10 .OO . 00 .O * 18.143 2100.00 1093.53 . 00 .OD .OO .OO 2100.00 2.76 51.13 .OD .DO .O 
* 18.143 1800.00 1093.29 . 00 .OO .OO .OO 1800.00 2.65 51.17 .OO . 00 .O 

18.200 2300.00 1094.45 . 00 .OD .OO .OO 2300.00 2.28 50.70 .OO .OO .O 
18.200 2100.00 1094.28 .DO .OD .OO .OO 2100.00 2.23 50.75 .OO .OO .O 
18.200 1800.00 1094.00 . 00 .OO .OO .OO 1800.00 2.16 50.85 . 00 . 00 .O 

18.289 2300.00 1095.34 . 00 .OD .OO .OO 2300.00 1.91 52.14 .OO .OO .O 
18.289 2100.00 1095.19 . 00 .OD .OD .OO 2100.00 1.89 52.15 .OO .OO .O 
18.289 1800.00 1094.93 . 00 .OO .OO .OO 1800.00 1.87 52.17 .OO .OO .O 

* 18.360 2300.00 1096.46 . 00 .OO .OO .OO 2300.00 3.74 43.45 .OO .OO .O 
'* 18.360 2100.00 1096.37 . 00 .OO .OO .OO 2100.00 3.67 43.22 .OO .OO .O 

* 18.360 1800.00 1096.24 .OO .OO .OO .OO 1800.00 3.48 42.84 .OO .OO .O 

* 18.465 2400.00 1097.99 .OO .OO .DO .OO 2400.00 2.36 36.68 .OO .OO .O 
* 18.465 2100.00 1097.85 .OD .OO . 00 .OO 2100.00 2.20 36.72 . 00 .OO .O 
* 18.465 1800.00 1097.65 .OD .OO . 00 .OO 1800.00 2.09 36.76 .OO .OO .O 

1 
28JUL96 09:30:41 PAGE 9 

SECNO 0 CUSEL CRIUS PLOB VLOB K'XNL PCH VCH K*XNCH QROB VROB KRXN 

* 18.557 3300.00 1098.50 . 00 .OO :OD .OO 3300.00 2.27 38.62 . 00 .OO .O 
* 18.557 2700.00 1098.30 .DO' .OO .OO .OD 2700.00 2.00 38.68 .OO ' .OO .O 
* 18.557 2100.00 1098.05 .OO .OO .OO .OO 2100.00 1.71 38.76 .OO .OD .O 

18.647 5300.00 1098.97 .OO .OO . 00 .OO 5300.00 2.89 38.67 .OO .OO .O 
18.647 4200.00 1098.69 .OO .OO . 00 .OO 4200.00 2.50 38.88 .OO .OO .O 
18.647 2800.00 1098.33 .OO .OO .OO .OO 2800.00 1.88 39.15 .OD .OO .O 

* 18.725 8000.00 1099.42 . 00 .OO .OO .OO 8000.00 2.87 39.93 .OD .OO .O 
18.725 6100.00 1099.04 . 00 .OO .OO .OO 6100.00 2.42 40.00 .OO .OO .O 

* 18.725 3900.00 1098.55 .OD .OD .OO .OO 3900.00 1.79 40.12 .OO .DO .O 

18.818 12000.00 1099.96 .OO .OO .OO .OO 12000.00 3.32 39.90 .OO .OO .O 
18.818 8800.00 1099.47 .OD .OO .OO .OO 8800.00 2.78 39.87 .OD .OO .O 
18.818 5200.00 1098.81 .OO . 00 . 00 .OO 5200.00 2.00 39.81 .OO .OO .O 

18.892 16500.00 1100.61 .OO .OO .OO .OO 16500.00 4.13 41.85 .OO .OO .O 
18.892 11500.00 1100.00 . 00 .OO .OO .OO 11500.00 3.45 42.01 .OD .OO .O 
18.892 5900.00 1099.15 . 00 .OO .DO .OO 5900.00 2.38 42.13 .OO .OO .O 

18.960 17700.00 1101.75 .OD .OO . 00 .OO 17700.00 3.88 45.85 .OO .OO .O 
* 18.960 11800.00 1101.03 .OO . 00 . 00 .OO 11800.00 3.51 45.40 . 00 .OO .O 
* 18.960 5900;OO 1100.03 .OO .OO .OO .OD 5900.00 3.31 42.40 . 00 .OO .O 



19.332 17700.00 1122.91 . 00 .OO .OO .OO 17700.00 5.61 47.00 .OO .OO .O 
19.332 11800.00 1122.42 . 00 . 00 .OO .OO 11800.00 4.86 47.00 .OO .OO .O 
19.332 5900.00 1121.48 . 00 . 00 .OO .OO 5900.00 4.59 47.00 .OO 

.oo .o 

19.428 17700.00 1128.85 1128.37 .OO .OO .OO 17700.00 4.90 46.00 . 00 .OO .O 
19.428 11800.00 1128.42 .OO .OO .OO .OO 11800.00 4.30 46.00 .OO .OO .O 
19.428 5900.00 1127.89 . 00 .OO .OO .OO 5900.00 3.70 46.00 .OO .OO .O 

19.529 17700.00 1134.75 1134.17 .OO .OO .OO 17700.110 5.43 46.00 .OO . 00 .O 
19.529 11800.00 1134.24 1133.70 .OO .OO .OO 11800.00 4.75 46.00 .OO .OO .O 

19.529 5900.00 1133.52 .OO .OO .OO .OO 5900.00 3.87 46.00 .OO .OO .O 

19.607 17700.00 1139.10 1138.41 . 00 .OO .OO 17700.00 5.21 46.00 . 00 .OO .O 
* 19.607 11800.00 1138.49 1137.91 . 00 .OO .OO 11800.00 4.77 46.00 .OO .OO .O 

19.607 5900.00 1137.73 . 00 . 00 . 00 .OO 5900.00 3.90 46.00 . 00 .OO .O 

1 
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SECNO a CWSEL CRIUS OLOB VLOB K'XNL QCH VCH K*XNCH QROB VROB KRXN 

19.691 17700.00 1143.35 1142.62 .OO .OO .OO 17700.00 5.40 46.00 .OO .OO .O 
19.691 11800.00 1142.78 1142.11 .OO .OO .OO 11800.00 4.73 46.00 .OO .OO .O 
19.691 5900.00 1141.97 1141.47 .OO .OO .OO 5900.00 3.87 46.00 .OO .OO .O 

19.775 1noo.00 1148.48 1148.06 .oo .oo .oo 17700.00 6.68 46.00 .OO .OO .O 
* 19.775 11800.00 1147.74 1147.39 .OO .OO .OO 11800.00 6.58 46.00 .OO .OO .O 

19.775 5900.00 1146.92 1146.56 .OO .OO .OO 5900.00 5.19 46.00 .OO .OO .O 

19.854 17700.00 1153.56 1152.83 .OO .OO .OO 17700.00 6.53 46.00 .OO .OO .O 
19.854 11800.00 1152.92 1152.10 .OO .OO .OO 11800.00 5.58 46.00 . 00 .OO .O 
19.854 5900.00 1151.73 1151.13 . 00 .OO .OO 5900.00 4.95 46.00 . 00 . 00 .O 

* 19.938 17700.00 1162.04 1162.04 . 00 .OO .OO 17700.00 8.76 41.00 .OO .OO .O 
* 19.938 11800.00 1162.03 1162.03 . 00 .OO .OO 11800.00 8.67 41.00 .OO . 00 .O 
* 19.938 5900.00 1161.18 1161.18 . 00 .OO .OO 5900.00 7.02 41.00 .OO .OO .O 

* 19.991 17700.00 1166.98 1166.98 . 00 .OO .OO 17700.00 10.73 34.00 .OO . 00 
.o 

19.991 11800.00 1766.01 1165.97 . 00 .OO .OO 11800.00 9.65 34.00 .OO . 00 .O 
* 19.991 5900.00 1165.13 1164.88 . 00 .OO .OO 5900.00 6.84 34.00 . 00 . 00 .O 

* 20.009 17700.00 1168.64 .OO . 00 .OO .OO 17700.00 7.05 34.00 .OO .OO .O 
* 20.009 11800.00 1167.52 .OO . 00 .OO .OO 11800.00 6.07 34.00 . 00 .OO .O 

20.009 5900.00 1166.01 .OO . 00 .OO .OO 5900.00 4.83 34.00 . 00 .OO .O 

1 
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BUCKEYE STRUCTURE 3 

SUMMARY PRINTWT 

SECNO Q CUSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENDST STENCR TOPWID TUA 

17.945 2300.00 1088.64 333.99 1081.10 7.54 .OO 9977.70 9977.70 10022.00 10022.00 44.30 .O 
17.945 2100.00 1088.45 325.57 1081.10 7.35 .OO 9977.70 9977.70 10022.00 10022.00 44.30 .O 
17.945 1800.00 1087.47 282.16 1081.10 6.37 .OO 9977.70 9977.70 10022.00 10022.00 44.30 .O 

* 17.952 2300.00 1089.38 1012.48 1081.50 7.88 40.00 9920.00 9947.47 10100.00 10100.00 152.53 
.O 

* 17.952 2100.00 1089.09 969.52 1081.50 7.59 40.00 9920.00 9948.59 10100.00 10100.00 151.41 
.o 

17.952 1800.00 1088.10 820.84 1081.50 6.60 40.00 9920.00 9952.53 10100.00 10100.00 147.47 .O 

* 18.072 2300.00 1090.23 327.12 1088.00 2.23 635.00 .OO 9823.64 10037.54 .OO 213.90 2.2 
* 18.072 2100.00 1090.10 299.87 1088.00 2.10 635.00 .OO 9838.85 10036.79 .OO 197.94 2.1 
* 18.072 1800.00 1089.90 263.23 1088.00 1.90 635.00 .OO 9853.92 10035.70 .OO 181.78 1.9 

* 18.143 2300.00 1093.68 812.55 1090.00 3.68 375.00 .OO 9699.46 10050.53 .OO 351.07 4.6 
* 18.143 2100.00 1093.53 760.74 1090.00 3.53 375.00 .OO 9711.10 10049.59 .OO 338.49 4.4 
* 18.143 1800.00 1093.29 679.67 1090.00 3.29 375.00 .OD 9730.25 10048.04 .OO 317.80 4.1 

18.200 2300.00 1094.45 1009.04 1090.00 4.45 300.00 .OO 9629.09 10052.25 .OO 423.16 7.3 
18.200 2100.00 1094.28 939.62 1090.00 4.28 300.00 .OO 9655.80 10051.40 .OO 395.60 6.9 
18.200 1800.00 1094.00 834.40 1090.00 4.00 300.00 .OO 9700.11 10049.99 .OO 349.88 6.4 

18.289 2300.00 1095.34 1207.10 1092.00 3.34 470.00 .OO 9448.24 10055.01 .OO 606.77 12.9 
18.289 2100.00 1095.19 1113.16 1092.00 3.19 470.00 .OO 9457.22 10053.84 .OO 596.62 12.3 
18.289 1800.00 1094.93 961.71 1092.00 2.93 470.00 .OO 9472.02 10051.91 .OO 579.89 11.4 

* 18.360 2300.00 1096.46 614.81 1093.00 3.46 375.00 .OO 9618.85 10068.85 .OO 450.00 17.4 
* 18.360 2100.00 1096.37 572.35 1093.00 3.37 375.00 .OO 9625.28 10065.99 .OO 440.71 16.7 

18.360 1800.00 1096.24 517.77 1093.00 3.24 375.00 .OD 9633.76 10062.22 .OO 428.46 15.7 

* 18.465 2400.00 1097.99 1018.72 1093.00 4.99 555.00 .OO 9616.26 10095.00 .OO 478.74 23.3 * 18.465 2100.00 1097.85 952.47 1093.00 4.85 555.00 .OO 9633.16 10095.00 .OO 461.84 22.5 
18.465 1800.00 1097.65 862.04 1093.00 4.65 555.00 .OO 9657.29 10095.00 .OO 437.71 21.3 

* 18.557 3300.00 1098.50 1456.71 1093.00 5.50 485.00 .OO 9557.88 10090.00 .OO 532.13 29.0 * 18.557 2700.00 1098.30 1351.43 1093.00 5.30 485.00 .OO 9572.93 10090.00 .OO 517.07 27.9 
* 18.557 2100.00 1098.05 1224.87 1093.00 5.05 485.00 .OO 9591.62 10090.00 .OO 498.38 26.5 

18.647 5300.00 1098.97 1836.10 1093.00 5.97 475.00 .OO 9522.77 10095.00 .OO 572.23 35.0 
18.647 4200.00 1098.69 1677.59 1093.00 5.69 475.00 .OO 9548.27 10095.00 .OO 546.73 33.7 
18.647. 2800.00 1098.33 1487.04 1093.00 5.33 475.00 .OO 9580.59 10095.00 .OO 514.41 32.0 

* 18.725 8000.00 1099.42 2787.50 1092.00 7.42 410.00 .OO 9358.39 10095.00 .OO 736.61 41.1 
18.725 6100.00 1099.04 2517.68 1092.00 7.04 410.00 .OO 9389.26 10095.00 .OO 705.74 39.6 
18.725 3900.00 1098.55 2180.96 1092.00 6.55 410.00 .OO 9429.78 10095.00 .OO 665.22 37.5 



936.48 50.5 
892.26 48.6 
833.13 46.0 

PAGE 12 

TOPWID TUA 

1105.72 59.7 
1039.62 57.3 
986.74 54.1 

1722.58 71.4 
1643.87 68.4 
1534.71 64.5 

2094.82 95.0 
2011.12 91.0 
1889.38 85.8 

2143.92 119.1 
2089.52 114.3 
2004.21 107.9 

1572.15 137.7 
1542.43 132.4 
1364.98 124.7 

1569.70 155.5 
1460.73 149.5 
1007.56 138.2 

2041.18 176.5 
1977.19 169.4 
1340.30 151.8 

1666.07 199.2 
1440.30 190.4 
1223.63 167.5 

1619.99 214.7 
1400.21 203.8 
1134.94 178.6 

1465.03 230.4 
1307.27 217.6 
1083.89 190.0 

1226.87 244.2 
856.30 228.7 
743.91 199.3 

936.38 254.5 
898.68 237.0 
593.20 205.7 

895.31 263.9 
619.05 244.8 
607.10 211.8 

PAGE 13 , 
TOPUID TWA 

465.06 268.2 
412.57 248.1 
408.54 215.1 

511.27 269.3 
509.04 249.2 
412.54 216.0 
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10022.00 10022.0 
10022.00 10022.0 
10022.00 10022.0 

10030.00 10100.0 
10030.00 10100.0 
10030.00 10100.0 

10100.00 .o 
10100.00 .o 
10100.00 .o 
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SECNO Q CUSEL AREA ELMlN DEPTH XLCH 

18.892 16500.00 1100.61 3998.37 1094.00 6.61 390.00 
18.892 11500.00 1100.00 3336.15 1094.00 6.00 390.00 
18.892 5900.00 1099.15 2478.93 1094.00 5.15 390.00 

18.960 17700.00 1101.75 4564.70 1098.00 3.75 360.00 
* 18.960 11800.00 1101.03 3360.22 1098.00 3.03 360.00 
* 18.960 5900.00 1100.03 1783.16 1098.00 2.03 360.00 

* 19.062 17700.00 1106.49 2698.62 1104.00 2.49 540.00 
* 19.062 11800.00 1106.16 2024.74 1104.00 2.16 540.00 
* 19.062 5900.00 1105.94 1581.26 1104.00 1.94 540.00 

* 19.156 17700.00 1113.23 4340.09 1110.00 3.23 495.00 
* 19.156 11800.00 1112.79 3418.94 1110.00 2.79 495.00 
* 19.156 5900.00 1112.11 2021.97 1110.00 2.11 495.00 

19.238 17700.00 1116.92 3240.24 1114.00 2.92 435.00 
19.238 11800.00 1116.44 2499.80 1114.00 2.44 435.00 
19.238 5900.00 1115.92 1726.82 1114.00 1.92 435.00 

19.332 17700.00 1122.91 3155.29 1120.00 2.91 495.00 
19.332 11800.00 1122.42 2429.50 1120.00 2.42 495.00 
19.332 5900.00 1121.48 1286.10 1120.00 1.48 495.00 

19.428 17700.00 1128.85 3613.44 1126.00 2.85 505.00 
19.428 11800.00 1128.42 2741.78 1126.00 2.42 505.00 
19.428 5900.00 1127.89 1595.59 1126.00 1.89 505.00 

19.529 17700.00 1134.75 3261.27 1131.50 3.25 535.00 
19.529 11800.00 1134.24 2482.02 1131.50 2.74 535.00 
19.529 5900.00 1133.52 1525.14 1131.50 2.02 535.00 

19.607 17700.00 1139.10 3400.40 1135.50 3.60 410.00 
* 19.607 11800.00 1138.49 2472.08 1135.50 2.99 410.00 

19.607 5900.00 1137.73 1513.88 1135.50 2.23 410.00 

STENCL SSTA ENDST 

9309.28 10415.00 
9375.38 10415.00 
9428.26 10415.00 

9444.93 11167.51 
9516.48 11160.35 
9615.71 11150.43 

9291.68 11386.50 
9344.20 11355.32 
9394.12 11283.51 

8931.53 11075.45 
8938.06 11027.58 
8948.29 10952.50 

9068.14 10640.29 
9071.71 10614.14 
9199.95 10564.93 

8951.00 10520.70 
8955.79 10416.52 
9297.95 10305.51 

8764.31 10805.49 
8769.73 10746.92 
9335.94 10676.24 

9001.02 10667.09 
9161.56 10601.87 
9290.77 10514.40 

9054.83 10674.82 
9202.37 10602.59 
9364.03 10498.97 

9130.53 10595.55 
9218.64 10525.91 
9341.00 10424.88 

9333.97 10564.00 
961 1.23 10467.54 
9645.90 10398.20 

9549.28 10485.66 
9566.04 10479.22 
9874.08 10467.28 

9388.77 10284.08 
9665.00 10284.05 
9675.26 10282.36 

STENCR 

SECNO 0 CUSEL AREA ELMlN DEPTH XLCH SSTA ENDST STENCR 

BUCKEYE STRUCTURE 3 

SUMMARY PRINTOUT 

SECNO 0 CUSEL FRCH DlFWSP EG D I F E G  STENCL STCHL XLBEL RBEL 



* 18.143 2300.00 1093.68 .33 .OO 1093.81 .OO .OD 9325.00 1100.00 1098.00 10100.00 .O 
* 18.143 2100.00 1093.53 .32 -.I5 1093.65 -.I6 .OO 9325.00 1100.00 1098.00 10100.00 .O 
* 18.143 1800.00 1093.29 .32 -.25 1093.40 -.41 .OO 9325.00 1100.00 1098.00 10100.00 .O 

18.200 2300.00 1094.45 .26 .OO 1094.53 .DO .OO 9220.00 1098.00 1097.50 10100.00 .O 
18.200 2100.00 1094.28 .26 - . I7 1094.36 -.I7 .OO 9220.00 1098.00 1097.50 10100.00 .O 
18.200 1800.00 1094.00 .25 -.28 1094.07 - .46 .OO 9220.00 1098.00 1097.50 10100.00 .O 

18.289 2300.00 1095.34 .24 .OO 1095.40 .OO .OD 9100.00 1102.00 1097.50 10095.00 .O 
18.289 2100.00 1095.19 
18.289 1800.00 1094.93 

.24 - . I6  1095.24 -.I6 .OO 9100.00 1102.00 1097.50 10095.00 .O 

.26 -.26 1094.98 - .42 .OO 9100.00 1102.00 1097.50 10W5.00 .O 

* 18.360 2300.00 1096.46 .56 .OO 1096.68 .OO .OO 9400.00 1100.00 1097.50 10100.00 .O 
* 18.360 2100.00 1096.37 .57 -.09 1096.58 -.I0 .OO 9400.00 1100.00 1097.50 10100.00 .O 
* 18.360 1800.00 1096.24 .56 -.I3 1096.43 -.25 .OO 9400.00 1100.00 1097.50 10100.00 .O 

* 18.465 2400.00 1097.99 .28 .OO 1098.08 .OO .OO 9340.00 1102.00 1097.50 10095.00 .O 
* 18.465 2100.00 1097.85 .27 -.I4 1097.93 -.I5 .OO 9340.00 1102.00 1097.50 10095.00 .O 

18.465 1800.00 1097.65 .26 -.20 1097.72 - .36 .OO 9340.00 1102.00 1097.50 10095.00 .O 

18.557 3300.00 1098.50 .24 .OO 1098.58 .OO .OO 9170.00 1104.00 1097.50 10090.00 .O 
* 18.557 2700.00 1098.30 .22 -.20 1098.36 -.22 .OO 9170.00 1104.00 1097.50 10090.00 .O 
* 18.557 2100.00 1098.05 .I9 -.25 1098.09 - .48 .OO 9170.00 1104.00 1097.50 10090.00 .O 

18.647 5300.00 1098.97 .28 .OO 7099.10 . 00 .OO 9055.00 1104.00 1097.50 10095.00 .O 
18.647 4200.00 1098.69 .25 -.28 1098.78 - .32 .OO 9055.00 1104.00 1097.50 10095.0a .O 
18.647 2800.00 1098.33 .20 -.36 1098.38 - .72 .OO 9055.00 1104.00 1097.50 10095.00 .O 

* 18.725 8000.00 1099.42 .26 .OO 1099.54 .OO .OO 8960.00 1104.00 1097.50 10095.00 .O 
* 18.725 6100.00 1099.04 .23 -.37 1099.13 - .41 .OO 8960.00 1104.00 1097.50 10095.00 .O 
* 18.725 3900.00 1098.55 . I7 -.49 1098.60 - .95 .OO 8960.00 1104.00 1097.50 10095.00 .O 

18.818 12000.00 1099.96 .30 .OO 1100.13 .OO .OO 8670.00 1106.00 1098.00 10100.00 .O 
18.818 8800.00 1099.47 .26 -.49 1099.59 -.54 .OO 8670.00 1106.00 1098.00 10100.00 .O 
18.818 5200.00 1098.81 .20 -.66 1098.87 -1.26 .OO 8670.00 1106.00 1098.00 10100.00 .O 

1 
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SECNO P CUSEL FRCH DIFUSP EG DIFEG STENCL STCHL XLBEL REEL STCHR STENC 

18.892 16500.00 1100.61 .38 .OO 1100.88 .DO .OO 8555.00 1108.00 1099.00 10415.00 .O 
18.892 11500.00 1100.00 .34 -.62 1100.18 -.70 .OO 8555.00 1108.00 1099.00 10415.00 .O 
18.892 5900.00 1099.15 .26 -.85 1099.24 -1.64 .OO 8555.00 1108.00 1099.00 10415.00 .O 

19.156 17700.00 1113.23 .51 .OO 1113.49 .OO .OO 8920.00 1114.00 1114.00 11160.00 .O 
* 19.156 11800.00 1112.79 .48 -.44 1112.98 -.51 .OO 8920.00 1114.00 1114.00 11160.00 .O 
* 19.156 5900.00 1112.11 .51 -.68 1112.25 -1.25 .OO 8920.00 1114.00 1114.00 11160.00 .O 

19.238 17700.00 1116.92 .67 .OO 1117.38 .OO .OO 9040.00 1120.00 1120.00 10910.00 .O 
19.238 11800.00 1116.44 .65 -.47 1116.79 - .59 .OO 9040.00 1120.00 1120.00 10910.00 .O 
19.238 5900.00 1115.92 .54 -.52 1116.11 -1.27 .OO 9040.00 1120.00 1120.00 10910.00 .O 

19.332 17700.00 1122.91 .70 .OO 1123.39 .OO .OO 8930.00 1126.00 1126.00 11000.00 .O 
19.332 11800.00 1122.42 .66 -.49 1122.78 -.61 .OO 8930.00 1126.00 1126.00 11000.00 .O 
19.332 5900.00 1121.48 .n -.93 1121.81 -1.59 .OO 8930.00 1126.00 1126.00 11000.00 .O 

19.428 17700.00 1128.85 .65 .OO 1129.23 .OO .OO 8740.00 1132.00 1134.00 11150.00 .O 
19.428 11800.00 1128.42 .64 -.43 1128.71 -.52 .OO 8740.00 1132.00 1134.00 11150.00 .O 
19.428 5900.00 1127.89 .60 -.53 1128.11 -1 .I2 9325.00 8740.00 100000.00 100000.00 11150.00 11150.0 

19.529 17700.00 1134.75 .68 .OO 1135.20 .OO .OD 8575.00 1138.00 1138.00 11125.00 .O 
19.529 11800.00 1134.24 .64 -.50 1134.59 - .61 .OO 8575.00 1138.00 1138.00 11125.00 .O 
19.529 5900.00 1133.52 .61 -.73 1133.75 -1.45 .OO 8575.00 1138.00 1138.00 11125.00 .O 

19.607 17700.00 1139.10 .63 .OO 1139.52 .OO .OO 8460.00 1142.00 1142.00 10950.00 .O 
* 19.607 11800.00 1138.49 .63 -.62 1138.84 -.68 .OO 8460.00 1142.00 1142.00 10950.00 .O 

19.607 5900.00 1137.73 .59 -.75 1137.97 -1.55 .OO 8460.00 1142.00 1142.00 10950.00 .O 

19.691 17700.00 1143.35 .64 .OO 1143.80 .OO .OO 8700.00 1146.00 1146.00 10880.00 .O 
19.691 11800.00 1142.78 .60 -.57 1143.13 - .67 .OO 8700.00 1146.00 1146.00 10880.00 .O 
19.691 5900.00 1141.97 .58 -.El 1142.20 -1.60 .OO 8700.00 1146.00 1146.00 10880.00 .O 

19.775 17700.00 1148.48 .80 .OO 1149.17 .OO 9300.00 8900.00 100000.00 100000.00 10800.00 10800.0 
* 19.775 11800.00 1147.74 .80 -.74 1148.41 - .76 9570.00 8900.00 100000.00 100000.00 10800.00 10800.0 

19.775 5900.00 1146.92 .74 -.82 1147.34 -1.83 .OO 8900.00 1150.00 1150.00 10800.00 .O 

19.854 17700.00 1153.56 .68 .OO 1154.23 .OO 9525.00 9000.00 100000.00 100000.00 10490.00 10490.0 
19.854 11800.00 1152.92 .65 -.64 1153.41 -.82 9525.00 9000.00 100000.00 100000.00 10490.00 10490.0 
19.854 5900.00 1151.73 .61 -1.20 1152.11 -2.12 9820.00 9000.00 100000.00 100000.00 10490.00 10490.0 

* 19.938 17700.00 1162.04 1.03 .OO 1163.23 .DO .OO 9330.00 1164.00 1168.00 10296.00 .O 
* 19.938 11800.00 1162.03 1.03 -.01 1163.19 -.04 9665.00 9330.00 100000.00 100000.00 10296.00 10296.0 
* 19.938 5900.00 1161.18 1.05 . -.85 1161.94 -1.29 9665.00 9330.00 100000.00 100000.00 10296.00 10296.0 
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I SECNO Q CUSEL FRCH DIFUSP EG DIFEG STENCL STCHL XLBEL REEL STCHR STENC 



SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO; 17.952 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 1 7 . 9 5 2  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

SECNO= 
SECNO= 
SECNO= 
SECNO- 
SECNOZ 
SECNO= 
SECNO= 
SECNO- 
SECNO= 

PROFILE= 
PROFILE' 
PROFILE= 
PROFILE. 
PROFILE= 
PROFILE; 
PROFILE= 
PROFILE; 
PROFILE;. 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
2 0  TRIALS ATTEMPTED TO BALANCE USEL 

WARNING SECNO= 18.143 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.143 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
UARNING SECNO= 18.143 PROFILE; 3 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

WARNING SECNO= 18.360 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.360 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.360 PROFILE. 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 18.465 PROFILE.: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.465 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
UARNING SECNO- 18.465 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 18.557 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 18.557 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.557 PROFILE= 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNlhG SECNO. 18.725 PROFILE: 1 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 
kARNlhG SECNO= 18.725 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
uARNlhG SECNO= 18.725 PROFILE. 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNlhG SECNO= 18.960 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTA8.E RANGE 
@k&?NlhG SECNO= 18.960 PROFILE= 3 CONVEYANCE CHAhGE OUTSIDE ACCEPTALE RAhGE 

CAUTION SECNO= 19.062 PROFILE. 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.062 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19.062 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO. 19.062 PROFILE- 2 MINIMUM SPECIFIC ENERGY 
WARNING SECNO= 19.062 PROFILE- 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

dARNING SECNO= 19.156 PROFILE. 1 CONVEYANCE ChANGE W T S l D E  ACCEPTABLE RANGE 
WARNING SECNO. 19 .156 PROFILE= 2 CONVEYANCE ChANGE W T S l O E  ACCEPTABLE RANGE 
UARNlNG SECNO. 19.156 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTAB-E RANGE 

CAUTION SECNO= 19.607 PROFILE. 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNOE 19.m PROFILE. 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 19.938 PROFILE- 1 CRITICAL DEPTH ASSUMED 
1 

28JUL96 09:30:41 

CAUTION SECNO= 19.938 PROFILE. 1 H lN lHUM SPECIFIC ENERGY 
CAUTION SECNO= 19.938 PROFILE; 2 CRITICAL DEPTH ASSLMEO 
CAUTION SEChO= 19.938 PROFILE; 2 M1NIM.A SPECIFIC ENERGY 
CAUTION SECNO= 19.938 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.938 PROFILE; 3 H l k l M L M  SPECIFIC EhERGY 
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CAUTION SECNO= 19.991 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.991 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
WARNING SECNO= 19.991 PROFILE. 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 20.009 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 20.009 PROFILE; 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO- 20.009 PROFILE. 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
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HEC-2 WATER SURFACE PROFILES . * * 
* Version 4.6.2; May 1591 * 
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t 

* RUN DATE 27JUL96 TIME 17:02:27 * ............................................ 

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

T H I S  RUN EXECUTED 27JUL96 17:02:27 

Version 4.6.2' May 1991 ..................... ***********+.** 

SPLIT FLW BEING PERFORMED 

SF WElR FLOW OVER INTERSTATE-10 FROM RIVER MILE 18.072 TO RIVER MILE 18.960 

TW TUTHILL DIKE WASH NORTH OF 1-70 (BASED ON WHITE TANKS/AGUA FRlA ADMS DATA) 
Us 2 17.952 18.072 -1 2.5 
WC 0 1091.5 200 1091.5 

TW 1-10 WElR XSECTN 18.072 TO XSECTN 18.143 
WS 2 18.072 18.143 - 1  3.0 
WC 0 1099.0 375 1098.5 

,lo WEIR ,cTN 1,143 To XSECTN 18.200 
WS 2 18.143 18.200 - 1  3.0 
wc 0 1098.0 300 1097.5 

TW 1-10 WElR XSECTN 18.200 TO XSECTN 18.289 
US 2 18.200 18.289 -1 3.0 
wc 0 1097.5 470 1097.5 

TW 1-10 WElR XSECTN 18.289 TO XSECTN 18.360 
US 2 18.289 18.360 - 1  3.0 
WC 0 1097.5 375 1097.5 

TW 1-10 WElR XSECTN 18.360 TO XSECTN 18.465 
US 2 18.360 18.465 -1 3.0 
WC 0 1097.5 555 1097.5 

TW 1-10 WEIR XSECTN 18.465 TO XSECTN 18.557 
US 2 18.465 18.557 -1 3.0 
wc 0 1097.5 485 1097.5 

TW 1-10 WEIR XSECTN 18.557 TO XSECTN 18.647 
US 2 18.557 18.647 -1 3.0 
WC 0 1097.5 475 1097.5 

TW 1-10 WElR XSECTN 18.647 TO XSECTN 18.725 
US 2 18.647 18.725 - 1  3.0 
WC 0 1097.5 410 1097.5 

1 
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TW 1-10 WElR XSECTN 18.725 TO XSECTN 18.818 
US 2 18.725 18.818 -1 3.0 
UC 0 1097.5 490 1098.0 

TW 1-10 WEIR XSECTN 18.818 TO XSECTN 18.892 
US 2 18.818 18.892 - 1  3.0 
uc 0 1098.0 633 1099.0 

TW 1-10 WElR XSECTN 18.892 TO XSECTN 18.960 
US 2 18.892 18.960 -1 3.0 
WC 0 1099.0 978 1103.5 

27JUL96 17:02:27 PAGE 3 

T I  DELlNEATlON OF SPILLWAY FLOWS STANLEY CONSULTANTS # 13084 
T2 FOR BUCKEYE STRUCTURES 1, 2 AND 3 CONTRACT FCO 95-34 



7 3  BUCKEYE STRUCTURE 3 INPUT FILENAME: 13084B3C.H2 
7,. 

ii PURPOSE OF MOOEL IS TO: 
1 4  1. ANALYZE WElRlSPLlTFLOW ALONG 1 - 1 0  FROM XSECTN 18.072 TO 
1 4  XSECTN 18.960. SPLITFLOW ANALYSIS USING HEC-2 I S  NECESSARY BECAUSE 
T 4  CURRENT HEC-RAS DOES NOT HAVE T H I S  CAPABILITY. 
7 4  2. PROVIDE BASIC MODEL GEOMETRY AND ASSOCIATED DATA FOR THE ENTIRE 
1 4  STUDY REACH I N  HEC-2 FORMAT AS REQUIRED BY SCOPE OF UORK. 

1 4  
1 4  UPSTREAM OF XSECTN 17.952: 
1 4  11. CHANNEL BANK STATIONS CORRESPOND TO BEGINNING AND ENDING GR STATIONS 
1 4  12. "n" VALUES ENTERED V I A  BOTH NH AND NC RECORD. 
1 4  13. TYPE 1 ENCROACHRENT USED TO BLOCK W T  INEFFECTIVE FLOW AREA. 
TL 

a lCHECK INQ 

N l N V  l D l R  STRT METRIC HVlNS Q USEL FQ 

4 0 .0044 
1 

2 7 J U L 9 6  17:02:27 PAGE 4 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC I B U  CHNlM ITRACE 

1 - 1 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

J5 LPRNT NUMSEC 

-10 - 1 0  

********REQUESTED SECTION NUMBERSR******* 



10140 

PAGE 5 

NC .016 .016 .016 .3 .5 
ET 9.11 
X I  1.067 7 9977.7 10022.0 293 293 293 
X3 10 I 088 
GR 1088 9915.0 1078.64 9977.7 1078.64 9978.64 1078.64 10000.0 ;; 1076.9 10022.0 1086 10075 

4.016 .5 2.6 0 8 10 227 8.1 
9.11 

X I  17.945 8 9977.7 10022.0 227 227 227 
X2 0 0 2 1089.16 1091.5 
X3 10 1092 
BT 5 9950 1092 9978.6 1099 10000 
BT 10022 1099 10100 1099 
GR 1092 9950 1081.16 9977.7 1081.1 9978.6 1081 .I 10000 
GR 1081.1 10022 1088 10100 1096 11850 

10021. 
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X I  20.009 6 9786 10300 100 
GR 1170.0 9786 1163.0 9800 1163.0 10000 1163.0 10200 1166.0 10206 
GR 1167.0 10300 

1 
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T I  DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AND 3 

J1 ICHECK I N Q  NlNV IDlR STRT METRIC HVlNS Q USEL FQ 

5 1087.90 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 - 1 

1 
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T1 DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 1, 2 AND 3 

J1 [CHECK INQ NlNV I D l R  STRT METRIC HVlNS Q USEL FQ 

6 1087.24 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

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

Version 4.6.2 May 1991 .................................... 
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T H I S  RUN EXECUTED 27JUL96 17:03: 10 

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

BUCKEYE STRUCTURE 3 

SUMMARY PRINTCUT 

SECNO Q CUSEL CRIWS QLOB VLOB VXNL QCH VCH PXNCH QROB VROB K*XN 

.OOO 2309.92 1037.62 .OO .DO .OO .DO 2309.92 7.02 30.00 .OO .OO .O 

.OOO 2064.09 1087.90 .OO 358.42 .I3 30.00 1412.79 .20 30.00 292.89 .ll 40.0 

.OOO 1762.50 1087.24 .OO 306.65 .I1 30.00 1206.75 .I7 30.00 249.10 .10 40.0 

.075 2309.92 1039.42 .OO 306.92 4.20 30.00 2002.99 6.25 30.00 .OO . 00 .O 

.075 2064.09 1087.90 .OO 741.36 .I5 30.00 1081.03 .19 30.00 241.71 . I1  40.0 

.075 1762.50 1087.24 .OO 633.53 .I3 30.00 923.32 .I7 30.00 205.65 .09 40.0 

* .I86 2309.92 1041.98 1041.98 44.22 4.52 30.00 2232.54 9.47 30.00 33.16 3.39 40.0 
.I86 2064.09 1087.90 .00 1268.96 .12 30.00 539.42 .14 30.00 255.71 .08 40.0 
.I86 1762.50 1087.24 .OO 1083.53 .I0 30.00 461.03 .I2 30.00 217.94 .07 40.0 

.314 2309.92 1046.81 .OO .OO . 00 .OO 2309.92 6.74 30.00 . 00 .OO .O 
* .314 2064.09 1087.90 .OO 1704.90 .05 30.00 325.02 .06 30.00 34.17 .03 40.0 * .314 1762.50 1087.24 .OO 1455.33 .05 30.00 278.02 .05 30.00 29.15 .03 40.0 

* 
,415 2309.92 1051.20 1051.20 140.12 2.76 30.00 1974.72 6.84 30.00 195.08 2.03 40.0 
.415 2064.09 1087.90 .OO 1366.93 .05 30.00 278.85 .06 30.00 418.31 .04 40.0 
.415 1762.50 1087.24 .OO . 1166.88 .05 30.00 238.45 .05 30.00 357.17 .04 40.0 

* .540 2309.92 1056.62 1056.62 4.29 1.88 30.00 2178.16 7.68 30.00 127.47 1.97 40.0 
t .540 2064.09 1087.90 .OO 63.79 .10 30.00 747.86 .20 30.00 1252.45 .I4 40.0 
* .540 1762.50 1087.24 .OO 54.84 .09 30.00 639.16 .18 30.00 1068.50 .I2 40.0 

* .634 2309.92 1060.71 1060.71 88.40 4.83 30.00 2052.92 8.87 30.00 168.61 2.98 40.0 
t .634 2064.09 1087.90 .OO 199.96 2 30.00 612.83 .29 30.00 1251.30 .19 40.0 
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SECNO Q CUSEL CRlUS OLOB VLOB K*XNL QCH VCH K*XNCH QUO8 VROB K*XN 

* .823 2309.92 1069.33 1069.33 . 00 .OO .OO 2309.92 10.26 30.00 . 00 . 00 .O 
* .823 2064.09 1087.89 .OO 281.69 .66 30.00 1629.94 1.01 30.00 152.46 .44 40.0 
* .823 1762.50 1087.23 .OO 236.45 .58 30.00 1395.62 .89 30.00 130.43 .39 40.0 

.917 2309.92 1073.51 . 00 8.64 3.05 30.00 2301.27 8.88 30.00 .OO . 00 .O 

.917 2064.09 1087.90 .OO 300.97 .56 30.00 1099.24 .82 30.00 663.88 .48 40.0 

.917 1762.50 1087.24 .OO 251.50 .50 30.00 950.55 .74 30.00 560.45 .42 40.0 

* 1.012 2309.92 1079.28 1079.28 .OO . 00 .OO 2309.92 9.93 30.00 . 00 . 00 .O 
* 1.012 2064.09 1087.88 .OO 131.84 1.21 30.00 1806.11 1.96 30.00 126.15 .90 40.0 
* 1.012 1762.50 1087.22 .OO 103.26 1.08 30.00 1555.71 1.79 30.00 103.52 .81 40.0 

* 1.067 2309.92 1083.01 1083.01 . 00 . 00 .OO 2309.92 11.93 16.00 . 00 .OO .O 
* 1.067 2064.09 1087.73 .OO .OO .OO .OO 2064.09 5.13 16.00 . 00 .OO .O 
* 1.067 1762.50 1087.10 .OO .OO .OO .OO 1762.50 4.71 16.00 . 00 .OO .O 

* 17.945 2309.92 1088.64 .OO . 00 .OO .OO 2309.92 6.91 16.00 . 00 .OO .O 
17.945 2064.09 1088.45 . 00 . 00 .OO .OO 2064.09 6.33 16.00 .OO .OO .O 

* 17.945 1762.50 1087.47 . 00 . 00 .OO .OO 1762.50 6.24 16.00 .OO . 00 .O 

* 17.952 2309.92 1089.50 . 00 .OO . 00 .OO 1192.24 2.23 16.00 1117.68 2.25 16.0 
* 17.952 2064.09 1089.17 . 00 . 00 . W .OO 1065.60 2.10 16.00 998.50 2.11 16.0 
* 17.952 1762.50 1088.17 . 00 .OO . 00 .OO 913.08 2.13 16.00 849.42 2.11 16.0 

* 18.072 2309.92 1090.23 1090.23 .OO .OO .OO 2309.92 7.04 51.93 .OO .OO .O 
* 18.072 2064.09 1090.07 1090.07 .OO .OO .OO 2064.09 7.00 51.95 .OO .OO .O 
* 18.072 1762.51 1089.88 1089.88 .OO .OO .OO 1762.50 6.82 52.00 .OO .OO .O 

* 18.143 2309.92 1093.69 .OO .OO .OO .OO 2309.92 2.83 51.10 .OO -00 .O 
* 18.143 2064.09 1093.51 .OO .OO .OO .OO 2064.09 2.75 51.13 .OO .OO .O 
* 18.143 1762.51 1093.26 .OO .OO .OO .OO 1762.50 2.63 51.18 . 00 .W .O 

18.200 2309.92 1094.46 .OO .OO .OO .OO 2309.92 2.28 50.69 .OO .OO .O 
18.200 2064.09 1094.25 .OO . 00 .OO .OO 2064.09 2.22 50.76 .OO .OO .O 
18.200 1762.51 1093.97 .OO . 00 .OO .OO 1762.51 2.14 50.85 .OO . 00 .O 

18.289 2309.92 1095.35 . 00 .OO .OO .OO 2309.92 1.90 52.14 . 00 .OO .O 
18.289 2064.09 1095.15 .OO .OO .OO .OO 2064.09 1.88 52.16 .OO .OO .O 
18.289 1762.51 1094.89 .OO .OO .OO .OO 1762.51 1.86 52.17 .OO . 00 .O 

* 18.360 2309.92 1096.46 .OO .OO .OO .OO 2309.92 3.77 43.45 .OO .OO .O 
* 18.360 2064.09 1096.35 .OO .OO .OO .OO 2064.09 3.66 43.17 .OO .OO .O 
* 18.360 1762.51 1096.22 .OO . 00 .OO .OO 1762.51 3.47 42.76 . 00 .OO .O 

* 18.465 2379.81 1097.99 . 00 .OO .OD .OO 2379.81 2.34 36.69 .OO .OO .O 
* 18.465 2094.61 1097.83 .OO .OO .OO .OO 2094.61 2.22 36.73 .OO . 00 .O 
* 18.465 1765.38 1097.63 .OO .OO .OO .OO 1765.38 2.08 36.77 .OO . 00 .O 

* 18.557 3331.40 1098.50 .OO .OO .OO .OO 3331.40 2.29 38.62 . 00 .OO .O 
* 18.557 2728.84 1098.29 .OO . 00 .OO .OO 2728.84 2.03 38.69 .OO .OO .O 
* 18.557 2050.53 1098.02 .DO .OO .OO .OO 2050.53 1.69 38.77 . 00 .OO .O 

1 
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SECNO 0 CUSEL CRIUS PLOB VLOB K*XNL QCH VCH K'XNCH QROB VROB K*XN 

* 18.647 5305.23 1098.98 .OO .OO .OO .OO 5305.23 2.88 38.66 .OO .OO .O 
18.647 4151.94 1098.68 .OO .OO .OO .OO 4151.94 2.48 38.88 . 00 .OO .O 
18.647 2833.66 1098.31 .OO . 00 .OO .OO 2833.66 1.92 39.17 . 00 . 00 .O 

* 18.725 8011.11 1099.42 . 00 .OO .OO .OO 8011.11 2.87 39.93 .OO .OO .O 
* 18.725 6118.69 1099.04 .OD .OO .OO .OD 6118.69 2.43 40.01 . 00 .OO .O 
* 18.725 3925.42 1098.53 .OO .OO .OO .OO 3925.42 1.81 40.12 . 00 .OO .O 

18.818 11974.81 1099.97 .OO .OO .OO .OO 11974.81 3.31 39.90 .OO . 00 .O 
18.818 8837.68 1099.47 . 00 .OO .OO .OO 8837.68 2.80 39.87 .OO . 00 .O 
18.818 5231.17 1098.81 .OO .OO .OO .OO 5231.17 2.02 39.81 .OO .OO .O 

18.892 16545.53 1100.61 .OO .OO .OO .OO 16545.53 4.13 41.85 . 00 .OO .O 
18.892 11460.85 1100.00 .OO . 00 .OO .OO 11460.85 3.43 42.01 .OO .OD .O 
18.892 5897.26 1099.15 .OO .OO . 00 .OO 5897.26 2.38 42.13 .OO .OO .O 

18.960 17700.00 1101.75 .OO .OO .OO .OO 17700.00 3.87 45.85 .OO . 00 .O 
* 18.960 11800.00 1101.03 .OO .OO .OO .OO 11800.00 3.52 45.39 .OO .OO .O 
* 18.960 5900.00 1100.03 .OO . 00 . 00 .OO 5900.00 3.33 42.36 .OO .OO .O 

* 19.062 17700.00 1106.49 1106.49 .OO .OO .OO 17700.00 6.56 48.00 . 00 .OO .O 
* 19.062 11800.00 1106.16 1106.16 .OO .OO .OO 11800.00 5.83 48.00 .OO .OO .O 
* 19.062 5900.00 1105.94 .OO .OO .OO .OO 5900.00 3.70 48.00 .OO .OO .O 

* 19.156 17700.00 1113.23 .OO .00 .00 .OO 17700.00 4.08 48.00 .OO . 00 .O 
* 19.156 11800.00 1112.79 . 00 .OO . 00 .OO 11800.00 3.45 48.00 .OO . 00 .O 
* 19.156 5900.00 1112.10 . 00 .OO .OO .OO 5900.00 2.93 48.00 .OO .OO .O 

19.238 17700.00 1116.91 .OO .OO .OO .OO 17700.00 5.46 48.00 . 00 .OO .O 
19.238 11800.00 1116.43 .OO .OO .OO .OO 11800.00 4.72 48.00 .OO .OO .O 
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SECNO b CUSEL CRIUS  LOB VLOB K'XNL QCH VCH K*XNCH QROB ' VROB K*XN 

6 27JUL96 17:02:27 

BUCKEYE STRUCTURE 3 

SUMMARY PRINTOUT 

SECNO a 
.OOO 2309.92 
,000 2064.09 
,000 1762.50 

.075 2309.92 

.075 2064.09 

.a75 1762.50 

* ,186 2309.92 
,186 2064.09 
,186 1762.50 

.314 2309.92 
t .314 2064.09 
* .314 1762.50 

* .415 2309.92 
,415 2064.09 
.415 1762.50 

* .540 2309.92 
* .540 2064.09 
* .540 1762.50 

* .634 2309.92 
.634 2064.09 

* .634 1762.50 

CUSEL AREA 

1037.62 329.28 
1087.90 12544.02 
1087.24 12372.41 

1039.42 393.56 
1087.90 12745.99 
-1087.24 12571.11 

1041.98 255.39 
1087.90 17872.63 
1087.24 17608.61 

1046.81 342.88 
1087.90 39198.02 
1087.24 38554.36 

1051.20 435.34 
1087.90 39793.55 
1087.24 39077.28 

1056.62 350.49 
1087.90 13566.82 
1087.24 13286.36 

1060.71 306.29 
1087.90 9738.72 
1087.24 9504.48 

.OO .OO 17700.00 6.53 46.00 .OO . 00 .O 

.OO .OO 11800.00 5.59 46.00 .OO . 00 .O 

.OO .OO 5900.00 4.95 46.00 .OO . 00 .O 

.OO .OO 17700.00 8.76 41.00 .OO .OO .O 

.OO .OO 11800.00 8.67 41.00 .OO .OO .O 

.OO .OO 5900.00 7.02 41.00 .OO . 00 .O 

.OO .OO 17700.00 10.73 34.00 .OO .OO .O 

.OO .OO 11800.00 9.65 34.00 .OO .OO .O 

.OO .OO 5900.00 6.83 34.00 . 00 .OO .O 

.OO .OO 17700.00 7.04 34.00 .OO .OO .O 

.OO .OO 11800.00 6.08 34.00 .OO .OO .O 

.OO .OO 5900.00 4.84 34.00 .OO . 00 .O 

PAGE 15 

DEPTH XLCH STENCL SSTA ENDST STENCR TOPUID TVA 

4.62 .OO .OO 9953.87 10059.14 .OO 105.27 .O 
54.90 .OO .OO 9880.00 10140.00 .OO 260.00 .O 
54.24 . 00 .OO 9880.00 10140.00 .OO 260.00 .O 

4.42 400.00 .OO 9917.26 10063.46 .OO 146.20 1.1 
52.90 400.00 .OO 9860.00 10125.00 .OO 265.00 2.4 
52.24 400.00 .OO 9860.00 10125.00 .OO 265.00 2.4 

3.48 580.00 .OO 9960.11 10059.89 .OO 99.79 2.7 
49.40 580.00 .OO 9730.00 10130.00 .OO 400.00 6.8 
48.74 580.00 .OD 9730.00 10130.00 .OO 400.00 6.8 

4.31 680.00 .OO 9955.93 10074.07 .OO 118.14 4.4 
45.40 680.00 .OO 9135.00 10110.00 .OO 975.00 15.4 
44.74 680.00 .OO 9135.00 10110.00 .OO 975.00 15.4 

4.00 530.00 .OO 9819.73 10220.77 .OO 400.81 7.8 
40.70 530.00 .OD 9250.00 10335.00 .OO 1085.00 24.9 
40.04 530.00 .OO 9250.00 10335.00 .OO 1085.00 24.9 

3.62 660.00 .OO 9922.66 10194.73 .OO 272.07 12.8 
34.90 660.00 .OO 9910.00 10335.00 .OO 425.00 36.3 
34.24 660.00 .OO 9910.00 10335.00 .OO 425.00 36.3 

3.91 495.00 .OO 9956.47 10120.53 .OO 164.06 15.3 
31.10 495.00 .OO 9935.00 10290.00 .OO 355.00 40.7 
30.44 495.00 .OO 9935.00 10290.00 .OO 355.00 40.7 



* 1.012 2064.09 1087.88 1169.12 1075.70 12.18 500.00 .OO 9920.00 10040.00 .OD 120.00 55.6 * 1.012 1762.50 1087.22 1090.28 1075.70 11.52 500.00 .OO 9920.00 10040.00 .OD 120.00 55.6 

t 1.067 2309.92 1083.01 193.58 1078.64 4.37 293.00 .DO 9977.70 10022.00 .OO 44.30 20.7 
* 1.067 2064.09 1087.73 402.45 1078.64 9.09 293.00 .OO 9977.70 10022.00 .OD 44.30 56.2 
* 1.067 1762.50 1087.10 374.19 1078.64 8.46 293.00 .OO 9977.70 10022.00 .OO 44.30 56.2 
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SECNO Q CWSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENDST STENCR TOPUlD TUA 

* 17.945 2309.92 1088.64 334.30 1081.10 7.54 227.00 .OD 9977.70 10022.00 .OO 44.30 20.9 
17.945 2064.09 1088.45 325.86 1081.10 7.35 227.00 .OO 9977.70 10022.00 .00 44.30 56.4 
17.945 1762.50 1087.47 282.65 1081.10 6.37 227.00 .OO 9977.70 10022.00 .OO 44.30 56.4 

* 17.952 2309.92 1089.50 1031.69 1081.50 8.00 40.00 9920.00 9946.97 10100.00 10100.00 153.03 21.0 
* 17.952 2064.09 1089.17 981.49 1081.50 7.67 40.00 9920.00 9948.27 10100.00 10100.00 151.73 56.5 
* 17.952 1762.50 1088.17 831.38 1081.50 6.67 40.00 9920.00 9952.25 10100.00 10100.00 . 147.75 56.4 

* 18.072 2309.92 1090.23 328.03 1088.00 2.23 635.00 .OO 9823.15 10037.56 .OO 214.42 23.2 
* 18.072 2064.09 1090.07 294.88 1088.00 2.07 635.00 .OD 9841.77 10036.65 .OD 194.88 58.5 
* 18.072 1762.51 1089.88 258.46 1088.00 1.88 635.00 .OD 9854.97 10035.55 .OO 180.58 58.3 

* 18.143 2309.92 1093,.69 815.12 1090.00 3.69 375.00 .OD 9698.89 10050.57 .OD 351.69 25.6 
* 18.143 2064.09 1093.51 750.90 1090.00 3.51 375.00 .OD 9713.36 10049.41 .OO 336.04 60.8 
* 18.143 1762.51 1093.26 669.27 1090.00 3.26 375.00 .OO 9732.79 10047.84 .OD 315.04 60.5 

18.200 2309.92 1094.46 1012.97 1090.00 4.46 300.00 .OD 9627.63 10052.30 .OO 424.66 28.3 
18.200 2064.09 1094.25 928.01 1090.00 4.25 300.00 .OO 9660.45 10051.26 .OO 390.80 63.3 
18.200 1762.51 1093.97 823.29 1090.00 3.97 300.00 .OO 9702.18 10049.83 .OO 347.65 62.7 

18.289 2309.92 1095.35 1216.14 1092.00 3.35 470.00 .OO 9447.38 10055.12 .OO 607.74 33.8 
18.289 2064.09 1095.15 1099.99 1092.00 3.15 470.00 .OO 9458.49 10053.68 .OO 595.19 68.6 
18.289 1762.51 1094.89 947.72 1092.00 2.89 470.00 .OO 9473.41 10051.73 .OO 578.32 67.7 

* 18.360 2309.92 1096.46 613.05 1093.00 3.46 375.00 .OO 9619.11 10068.73 .OO 449.62 38.4 
* 18.360 2064.09 1096.35 563.60 1093.00 3.35 375.00 .OD 9626.62 10065.39 .OO 438.77 73.0 
* 18.360 1762.51 1096.22 507.49 1093.00 3.22 375.00 .OO 9635.38 10061.50 .OO 426.11 72.1 

* 18.465 2379.81 1097.99 1017.20 1093.00 4.99 555.00 .OD 9616.64 10095.00 .OO 478.36 44.3 
18.465 2094.61 1097.83 943.42 1093.00 4.83 555.00 .OO 9635.52 10095.00 .OO 459.48 78.7 
18.465 1765.38 1097.63 850.22 1093.00 4.63 555.00 .OD 9660.54 10095.00 .OO 434.46 77.5 

18.557 3331.40 1098.50 1454.05 1093.00 5.50 485.00 .OD 9558.25 10090.00 .OO 531.75 49.9 
* 18.557 2728.84 1098.29 1346.07 1093.00 5.29 485.00 .OO 9573.71 10090.00 .OO 516.29 84.2 
* 18.557 2050.53 1098.02 1211.94 1093.00 5.02 485.00 .OO 9593.57 10090.00 .OO 496.43 82.7 

* 18.647 5305.23 1098.98 1839.60 1093.00 5.98 475.00 .OD 9522.22 10095.00 
18.647 4151.94 1098.68 1675.79 1093.00 

.OO 572.78 56.0 
5.68 475.00 .OD 9548.56 10095.00 .OD 546.44 90.0 

18.647 2833.66 1098.31 1475.39 1093.00 5.31 475.00 .OD 9582.63 10095.00 .OD 512.37 88.2 

* 18.725 8011.11 1059.42 2792.99 1092.00 7.42 410.00 .OO 9357.78 10095.00 .OO i37.22 62.1 
* 18.725 6118.69 1099.04 2515.18 1092.00 7.04 410.00 .OO 9389.55 10095.00 .OO 705.45 95.9 
* 18.725 3925.42 1098.53 2171.87 1092.00 6.53 410.00 .OO 9430.91 10095 .OO .OO 664.09 93.8 

18.818 11974.81 1099.97 3622.25 1091.50 8.47 490.00 .OO 9163.02 10100.00 .OO 936.98 71.5 
-18.818 8837.68 1099.47 3160.00 1091.50 7.97 490.00 .OO 9208.53 10100.00 .OO 891.47 104.8 
18.818 5231.17 1098.81 2591.00 1091.50 7.31 490.00 .OO 9267.95 10100.00 .OO 832.05 102.2 

18.892 16545.53 1100.61 4002.28 1094.00 6.61 390.00 .OO 9308.90 10415.00 .OO 1106.10 80.7 
18.892 11460.85 1100.00 3342.12 1094.00 6.00 390.00 .OO 9375.02 10415.00 .OO 1039.98 113.5 
18.892 5897.26 1099.15 2478.81 1094.00 5.15 390.00. .OO 9428.27 10415.00 .OO 986.73 110.3 

. . 
1 
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SECNO Q CWSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENDST STENCR TOPWIO T WA 

18.960 17700.00 1101.75 4569.54 1098.00 3.75 360.00 .OO 9444.65 11167.54 .OO 1722.89 92.4 
* 18.960 11800.00 1101.03 3347.79 1098.00 3.03 360.00 .OO 9517.24 11160.28 .OO 1643.03 124.6 
* 18.960 5900.00 1100.03 1774.17 1098.00 2.03 360.00 .OO 9616.30 11150.37 .OO 1534.07 120.7 

* 19.062 17700.00 1106.49 2698.88 1104.00 2.49 540.00 .OD. 9291.66 11386.51 .OO 2094.85 116.0 
* 19.062 11800.00 1106.16 2023.02 1104.00 2.16 540.00 .OO 9344.34 11355.24 .OO 2010.90 147.2 
* 19.062 5900.00 1105.94 1595.83 1104.00 1.94 540.00 .OO 9391.20 11290.35 .OO 1899.15 142.0 

* 19.156 17700.00 1113.23 4341.14 1110.00 3.23 495.00 .W 8931.52 11075.50 .W 2143.98 140.1 
* 19.156 11800.00 1112.79 3420.47 1110.00 2.79 495.00 .OD 8938.05 11027.66 .OO 2089.61 170.5 * 19.156 5900.00 1112.10 2012.67 1110.00 2.10 495.00. .OO 8948.37 10951.99 .OO 2003.63 164.2 

19.238 17700.00 1116.91 3239.28 1114.00 2.91 435.00 .OO 9068.15 10640.26 .OO 1572.11 158.7 
19.238 11800.00 1116.43 2502.63 1114.00 2.43 435.00 .OO 9071.69 10614.24 .OO 1542.55 188.7 
19.238 5900.00 1115.92 1733.99 1114.00 1.92 435.00 .OO 9199.25 10566.72 .OO 1367.47 181.0 

19.332 17700.00 1122.90 3157.02 1120.00 2.90 495.00 .OO 8950.99 10520.94 .OO 1569.95 176.5 
19.332 11800.00 1122.42 2423.44 1120.00 2.42 495.00 .OD 8955.83 10415.62 .OO 1459.78 205.7 
19.332 5900.00 1121.47 1279.95 1120.00 1.47 495.00 .OD 9298.86 10305.28 .OO 1006.42 194.5 

19.428 17700.00 1128.85 3612.95 1126.00 2.85 505.00 .OO 8764.31 10805.46 .OO 2041.15 197.5 
19.428 11800.00 1128.42 2748.54 1126.00 2.42 505.00 .OO 8769.69 10747.38 .OO 1977.70 225.6 
19.428 5900.00 1127.89 1602.30 1126.00 1.89 505.00 9325.00 9335.42 10676.89 11150.00 1341.47 208.1 

19.529 17700.00 1134.74 3258.02 1131.50 3.24 535.00 .W 9001.64 10666.83 .OO 1665.19 220.2 
19.529 11800.00 1134.24 2475.87 1131.50 2.74 535.00 .OO 9162.93 10601.31 .OO 1438.38 246.6 
19.529 ,5900.00 1133.51 1518.57 1131.50 2.01 535.00 .OD 9291.33 10513.78 .OO 1222.44 223.9 

19.607 17700.00 1139.11 3399.22 1135.50 3.61 410.00 .OD 9055.01 10674.73 .OO 1619.72 235.7 
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SECNO a CUSEL AREA ELMIN DEPTH XLCH STENCL SSTA ENDST STENCR TOPUID TUA 

* 20.009 17700.00 1168.64 2513.69 1163.00 5.64 100.00 .OO 9788.72 10300.00 .OO 511.28 290.3 
* 20.009 11800.00 1167.52 1941.63 1163.00 4.52 100.00 .OO 9790.96 10300.00 .OO 509.04 305.3 
* 20.009 5900.00 1166.00 1220.01 1163.00 3.00 100.00 .OO 9793.99 10206.46 .OO 412.47 272.4 

1 
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BUCKEYE STRUCTURE 3 

SUMMARY PRINTWT 

SECNO a CUSEL FRCH OIFUSP EG DIFEG STENCL STCHL XLBEL REEL STCHR STENC 

.OOO 2309.92 1037.62 .70 .OO 1038.39 .OO .OO 9940.00 1040.00 1040.00 10075.00 .O 

.OOO 2064.09 1087.90 .OO 50.28 1087.90 49.51 .OO 9940.00 1040.00 1040.00 10075.00 .O 

.OOO 1762.50 1087.24 .OO -.66 1087.24 48.85 .OO 9940.00 1040.00 1040.00 10075.00 .O 

.075 2309.92 1039.42 .63 .OO 1039.98 .OO .OO 9960.00 1036.00 1040.00 10070.00 .O 
075 2064.09 1087.90 

:075 1762.50 1087.24 
.OO 48.48 1087.90 47.92 .OO 9960.00 1036.00 1040.00 10070.00 .O 
.OO -.66 1087.24 47.26 .OO 9960.00 1036.00 1040.00 10070.00 .O 

* .I86 2309.92 1041.98 .97 .OO 1043.33 .OO .OD 9970.00 1040.00 1040.00 10050.00 .O 
,186 2064.09 1087.90 .OO 45.92 1087.90 44.57 .OO 9970.00 1040.00 1040.00 10050.00 .O 
,186 1762.50 1087.24 .OO -.66 1087.24 43.91 .OO 9970.00 1040.00 1040.00 10050.00 .O 

,314 2309.92 1046.81 .70 .OO 1047.52 .OO .OO 9950.00 1048.00 1048.00 10080.00 .O 
* .314 2064.09 1087.90 .OO 41.09 1087.90 40.38 .OO 9950.00 1048.00 1048.00 10080.00 .O 
* .314 1762.50 1087.24 . 00 -.66 1087.24 39.72 .OO 9950.00 1048.00 1048.00 10080.00 .O 

* .415 2309.92 1051.20 .78 .OO 1051.83 .OO .OO 9940.00 1050.00 1050.00 10060.00 .O 
.415 2064.09 1087.90 .OO 36.70 1087.90 36.07 .OO 9940.00 1050.00 1050.00 10060.00 .O 
.415 1762.50 1087.24 . 00 -.66 1087.24 35.41 .00 9940.00 1050.00 1050.00 10060.00 .O 

* .540 2309.92 1056.62 .84 .OO 1057.49 .OO .OO 9930.00 1056.00 1056.00 10040.00 .O 
t .540 2064.09 1087.90 .O1 31.28 1087.90 30.41 .OO 9930.00 1056.00 1056.00 10040.00 .O 
* .540 1762.50 1087.24 .O1 -.66 1087.24 29.75 .OO 9930.00 1056.00 1056.00 10040.00 .O 

* .634 2309.92 1060.71 .86 .OO 1061.82 .OO .OO 9970.00 1058.00 1058.00 10040.00 .O 
t .634 2064.09 1087.90 .O1 27.19 1087.90 26.08 .OO 9970.00 1058.00 1058.00 10040.00 .O 
* .634 1762.50 1087.24 .O1 -.66 1087.24 25.42 .OO 9970.00 1058.00 1058.00 10040.00 .O 

.729 2309.92 1064.39 .86 .OO 1065.29 .OO .OO 9960.00 1064.00 1064.00 10085.00 .O 
* .729 2064.09 1087.90 .O1 23.51 1087.90 22.61 .OO 9960.00 1064.00 1064.00 10085.00 .O 
* .729 1762.50 1087.24 .O1 -.& 1087.24 21.95 .OO 9960.00 1064.00 1064.00 10085.00 .O 

* .823 2309.92 1069.33 1 .O1 .OO 1070.96 .OO .OO 9955.00 1070.00 1070.00 10030.00 .O 
* .823 2064.09 1087.89 .04 18.56 1087.91 16.94 .00 9955.00 1070.00 1070.00 10030.00 .O 
* .823 1762.50 1087.23 .03 -.& 1087.24 16.28 .OO 9955.00 1070.00 1070.00 10030.00 .O 

.917 2309.92 1073.51 .83 .OO 1074.73 .OO .OO 9965.00 1072.00 1074.00 10040.00 .O 

.917 2064.09 1087.90 .03 14.40 1087.91 13.18 .OO 9965.00 1072.00 1074.00 10040.00 .O 

.917 1762.50 1087.24 .03 -.66 1087.25 12.52 .OO 9965.00 1072.00 1074.00 10040.00 .O 

* 1.012 2309.92 1079.28 1 .OO .OO 1080.81 .OO .OO 9940.00 1080.00 1080.00 10020.00 .O 
* 1.012 2064.09 1087.88 .10 8.60 1087.93 7.12 .OO 9940.00 1080.00 1080.00 10020.00 .O 
* 1.012 1762.50 1087.22 .I0 -.66 1087.27 6.46 .OO 9940.00 1080.00 1080.00 10020.00 .O 

* 1.067 2309.92 1083.01 1.01 .OO 1085.22 .OO .OO 9977.70 1078.64 1078.90 10022.00 .O 

e: 1.067 2064.09 1087.73 .30 4.71 1088.13 2.91 .OO 9977.70 1078.64 1078.90 10022.00 .O 
1.067 1762.50 1087.10 .Z9 - .63 1087.44 2.22 .OO 9977.70 1078.64 1078.90 10022.00 .O 

1 
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SECNO Q CUSEL FRCH OIFUSP EG DlFEG STENCL STCHL XLBEL RBEL STCHR STENC 

* 17.945 2309.92 1088.64 .44 .OO 1089.38 .OO .OO 9977.70 1081.16 1081.10 10022.00 .O 
17.945 2064.09 1088.45 .41 -.I9 1089.07 -.31 .OO 9977.70 1081.16 1081.10 10022.00 .O 





19.938 17100.00 1162.04 1.03 .OO 1163.23 .OO .OO 9330.00 1164.00 1168.00 10296.00 .O 
* 19.938 11800.00 1162.03 1.03 -.01 1163.19 -.04 9665.00 9330.00  100000.00 100000.00 10296.00 10296.0 
* 19.938 5900.00 1161.18 1.05 -.85 1161.94 -1.29 9665.00 9330.00  100000.00 100000.00 10296.00 10296.0 

* 19.991 17700.00 1166.98  1.00 .OO 1168.77 .OO .OO 9786.00 1170.00 1168.00 10310.00 .O 
19.991 11800.00 1166.00 .99 -.98 1167.45 -1.32 .OO 9786.00 1170.00 1168.00 10310.00 .O 

* 19.991 5900.00 1165.13 .83 -.87 1165.86 -2.91 .OO 9786.00 1170.00 1168.00 10310.00 .O 
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SECNO P CUSEL FRCH DIFWSP EG DlFEG STENCL STCHL XLBEL REEL STCHR STENC 

* 20.009 17700.00 1168.64  .56  .OO 1169.41 .OO .OO 9786.00 1170.00 1167.00 10300.00 .O 
* 20.009 11800.00 1167.52  .55 -1.12 1168.09 -1.32 .OO 9786.00 1170.00 1167.00 10300.00 .O 
* 20.009 5900.00 1166.00 .50 -1.52 1166.37 -3.04 .OO 9786.00 1170.00 1167.00 10300.00 .O 

SUMMARY OF ERRORS AN0 SPECIAL NOTES 

CAUTION SECNO= .186 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNOZ .I86 PROFILE;: 1 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= .314 PROFILE. 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
UARNING SECNO= .314 PROFILE. 3 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 

CAJTlOh SECNO= ,415 PROFILE- 1 CRITICA. DEPTH ASSLMEO 
CALTIOh SEChOZ .415 PROFILE- 1 MlN lMLU SPECIFIC ENERGY 

CAUTION SECNO- .540 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- .540 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
WARNING OECNO= .540 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= ,540 PROFILE. 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= .634 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .634 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
WARNING SECNO= .634 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= .634 PROFILE- 3 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

WARNING SECNO= , 7 2 9  PROFILE= 2 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 
WARNING SECNO- . 7 2 9  PROFILE= 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

a CAUTION SECNO= .823 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .823 PROFILE. 1 MINIMUM SPECIFIC ENERGY 
WARNING SECNO= ,823 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- ,823 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SEChO= 1 .012 PROFILE. 1 CRITICAL OEPTh ASSbMEO 
CAUTION SEChO= 1 .012 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
kARNING SEChOZ 1 .012 PROFILE= 2 CONVEYANCE CHANGE CLTSlDE ACCEPTABLE RANGE 
hARNIhG SECNO; 1 .012 PROFILE; 3 CONVEYANCE CHANGE CLTSlDE ACCEP1AB.E RANGE 

CAUTION SECNO= 1.067 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.067 PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNOZ 1.067 PROFILE- 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 
WARNING SECNO= 1.067 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO; 1.067 PROFILE. 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 17.945 PROFILE= 1 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 
WARNING SECNO= 17.945 PROFILE- 3 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 

WARNING SECNO; 17 .952 PROFILE- 1 CONVEYAhCE CHANGE OUTSIDE ACCEPTAB-E RANGE 
WARhING SECNO= 17.952 PROFILE- 2 CONVEYAhCE CHANGE CLTSlOE ACCEPTABLE RANGE 
UARhlNG SECNO. 17 .952 PROFILE= 3 CONVEYAhCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SEChO= 18.072 PROFI.E= 1 CRITICAL DEPTH ASSUMEO 
CAUTION SECNO= 18.072 PROFI.E= 1 PROBABLE MlNlMUM SPECIFIC ENERGY 
CAUTION SECNO= 18.072 PROFILE- 1 2 0  TRIALS ATTEMPTED TO BA-ANCE dSEL 
CAUTION SECNO= 18.072 PROFILE= 2 CRlT lCAL OEPTH ASSUMEO 
CAUTION SECNO= 18.072 PROFILE- 2 PROBABLE MlNlMJM SPECIFIC ENERGY 
CAbTIOh SECNO. 18.072 PROFILE= 2 2 0  TRIALS ATTEMPTEO TO BALANCE LSE. 
I 
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CAUTION SECNO= 18.072 PROFILE. 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 18.072 PROFILE. 3 PROBABLE MINIMUM SPEClF lC ENERGY 
CAUTION SECNO= 18.072 PROFILE. 3 2 0  TRIALS ATTEMPTEO TO BALANCE WSEL 

WARNING SECNO= 18.143 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 18.143 PROFILE. 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 18.143 PROFILE. 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 18.360 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.360 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.360 PROFILE- 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 18.465 PROFILE. 1 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 
WARNING SECNO= 18.465 PROFILE- 2 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 18.465 PROFILE= 3 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

WARNING SECNO: 18.557 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 18.557 PROFILE? 2 CONVEYANCE CHANGE W T S l O E  ACCEPTABLE RANGE 
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YARNING SECNW 18.557  PROFILE. 3 CUNVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

WARNING SECNO- 18.647 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

UARNlNG SECNO= 18.725 PROFILE; 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
UARNING SEChO. 18.725 PROFILE= 2 CONVEYANCE ChANCE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 18.725 PROFILE; 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO- 
CAUTION SECNOZ 
CAUTION SECNOZ 
CAUTION SECNOZ 
WARNING SECNO- 

18.960 P R O F I L E =  2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 
18.960 PROFILE- 3 CONVEYANCE CHANCE W T S I D E  ACCEPTABLE RANGE 

WARLING SECNO= 1 9 . 1 5 6  PROFILE= 1 CONVEYAhCE CHANGE W T S I D E  ACCEPTABLE RANGE 
lrARhlNG SECNO= 1 9 . 1 5 6  PROFILE; 2 CONVEYANCE CHANCE W T S l D E  ACCEPTABLE RANGE 
kARhlNC SECNO: 19.156 PROFILE. 3 CONVEYANCE ChANCE W T S l D E  ACCEPTABLE RANGE 

CAUTION SECNO= 19.991 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.991 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
UARNING SECNO= 19.991 PROFILE. 3 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

VARNIhG SECNO= 20.009 PROFILE: 1 CONVEYANCE CdANCE W T S l O E  ACCEPTAB-E RAhGE 
WARNING SECNO. 20.009 PROFILE= 2 CONVEYANCE CnANCE OUTSIDE ACCEPTABLE RANGE 
WARNING SEChO= 20.009 PROFILE. 3 CONVEYANCE CnANCE W T S l D E  ACCEPTABLE RANGE 
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.............................................. 
* HEC-2 WATER SURFACE PROFILES * 
* * 
* V e r s i o n  4.6.2; May  1991 * " 
* RUNDATE 30APR96 TIME 10:13:16 * ............................................. 

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 

1 
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..................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2. May  1991 ...................................... 

T H I S  RUN EXECUTED 30APR96 10:13:16 

T I  UHITE TANKS / AGUA F R l A  AREA DRAINAGE MASTER STUDY 
T 2  1 0 0  - YEAR STORM EVENT FLCCDPLAIN RUN FILE:  5.H21 
T 3  TUTHILL D I K E  WASH - WASH "5" - WHITE TANK STRUCTURE #4 NORTH 

..................................................................... 
7 4  
T 4  ..................... INPUT FILENAME: 13084TUT ........................ 
1 4  
1 4  THIS MWEL I S  THE SAME AS WLB WHITE TANKS/AGUA F R l A  MODEL 5.H21 WITH 
T 4  THE PROFILE AN0 DETAILED CROSS SECTION P R I N T W T S  SUPRESSED AND CROSS 
T 4  SECTIONS ABOVE 1.118 CUT W T  OF MWEL. 
7 4  
7 4  MWEL 13084TUT SERVES AS TECHNICAL DOCUMENTATION FOR THE STARTING WATER 

SURFACE ELEVATIONS OF THE HYDRAULIC MWELS FOR BUCKEYE STRUCTURE 3 AS 
PART OF FCD 9 5 - 3 4  "DELINEATION OF SPILLWAY FLOWS FOR BUCKEYE STRUCTURES 0; 1 2 AND 310 STANLEY CONSULTANTS # 13084.  

T 4  ......................................................................... 
7 4  

J 1  ICHECK INQ N l N V  l O l R  STRT METRIC HVlNS Q WSEL FQ 

0 2 0 0 0 . 0 0 4 4  0 0 0 1040.0 0 

J 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNlM ITRACE 

1 0 - 1 0 0 0 0 0 0 0 

5 3  VARIABLE COOES FOR SUMMARY P R I N T W T  

J 5  LPRNT NUMSEC 

- 1 0  - 1 0  

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

9945.48 10068.73 

PAGE 2 

Q @ X I  = 0.000 TO X I  = 1.012 EQUALS Q AT I6CWT4 
0 = 4 0 5 7  CFS 

MATCH FLWOPLAIN INTO 100-YEAR PONOING WSEL BEHIND WHITE TANKS 
STRUCTURE # 4 



PAGE 3 

Q @ X I  = 1 . 0 6 7  TO X I  = 1.110 EQUALS 0 AT CP43 (AFTER DIVERT) 
Q = 4 0 6 1  CFS 
FLOW LEFT OVER AFTER WEIR FLOW OVER D l K E  UPSTREAM OF CULVERT 

4 - l o f t  x 8 f t  x 2 2 7 f t  BC AT INTERSTATE 1 0  

X I  1 . 0 6 7  7 9977.7 10022.0  2 9 3  2 9 3  2 9 3  
X3 1 0  
GR 1 0 8 8  9915.0 1078.64  9977.7  1078.64  9978.64 1078.64 
GR 1078.9 10022.0 1 0 8 6  1 0 0 7 5  

SC 4 . 0 1 6  .5 2.6 0 8 1 0  2 2 7  
ET 9.11 

PORTION OF FLOW FOR THE NEXT F W R  CROSS SECTIONS UPSTREAM 
I S  LOST AS WEIR FLOW OVER THE D l K E  TO THE EAST 
APPROXIMATELY 1 4 4 0  CFS FLOWS EAST OVER D I K E  

EFFECTIVE FLOW OPTION I S  INCORPORATED FOR THE NEXT 5 UPSTREAM CROSS 
SECTIONS AS A RESULT OF PONOING AND UPSTREAM AND DOWNSTREAM EXPANSION 
AND CONTRATION FLOW SITUATIONS. 

ACTUAL MAPPED L I M I T S  CORRESPOND TO WATER SURFACE ELEVATIONS AND ARE 
SHOWN CORRECTLY ON THE FLOM)PLAIN WORK MAP. 

X I  1.110 8 9977.7 10022.0 2 2 7  2 2 7  2 2 7  
X2 0 0 2 1089.16  1091.5 

1 0 9 2  1 0 9 9  
1 0 0 0 0  1 0 9 9  

I 0 0 0 0  1081.1 10021. 

PAGE 4 

Q @ X1 = 1.118 TO X I  = 1.198 EQUALS STORAGE RWTED Q AT CP43 
Q = 5 5 0 3  CFS 
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WHITE TANKS/AGUA F R l A  AREA DRAINAGE MASTER STUDY 
100-YEAR STORM EVENT FLMX)WAY RUN 
TUTHlLL DlKE WASH - WASH "5" 

J1 ICHECK INQ NINV lDlR STRT METRIC HVINS Q USEL FQ 

3 1039.06 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

15 - 1 

1 
30APR96 10:13:16 PAGE 6 

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

Version 4.6.2. May 1991 ..................... **********+**.* 

T H I S  RUN EXECUTED 30APR96 10:13:17 

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

TUTHILL DIKE WASH - WASH 

SUMMARY PRINTOUT 

SECNO 0 CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWlO DEPTH ELMlN 10*KS VCH 

,000 4057.00 1039.06 9945.48 9940.00 10075.00 10068.73 .OO 123.25 6.06 1033.00 43.68 8.2 
,000 4057.00 1039.06 9945.48 9940.00 10075.00 10068.73 .OO 123.25 6.06 1033.00 43.67 8.2 

4057.00 1040.84 9888.88 9960.00 10070.00 10073.38 1.79 184.50 5.84 1035.00 27.90 6.9 0 :E 4057.00 1040.84 9910.00 9 9 6 0 . ~ 1 0 0 7 0 . ~ 1 0 0 ~ . 3 6  1.78 163.36 5.84 1035.00 28.33 6.9 

* .I86 4057.00 1043.71 9751.25 9970.00 10050.00 10068.55 2.87 294.60 5.21 1038.50 45.59 9.3 
* .I86 4057.00 1043.25 9953.74 9970.00 10050.00 10066.26 2.41 112.53 4.75 1038.50 75.16 11.2 

* .314 4057.00 1047.99 9353.42 9950.00 10080.00 10079.95 4.28 535.64 5.49 1042.50 39.51 7.5 
,314 4057.00 1048.06 9945.41 9950.00 10080.00 10080.00 4.80 134.59 5.56 1042.50 45.66 8.1 

* ,415 4057.00 1051.93 9545.90 9940.00 10060.00 10270.29 3.94 724.39 4.73 1047.20 47.17 7.2 
" ,415 4057.00 1051.88 9940.00 9940.00 10060.00 10175.00 3.83 235.00 4.68 1047.20 77.95 9.1 

* .540 4057.00 1057.55 9911.75 9930.00 10040.00 10311.47 5.62 399.72 4.55 1053.00 53.00 8.3 
* .540 4057.00 1057.46 9912.87 9930.00 10040.00 10110.00 5.57 197.13 4.46 1053.00 72.54 9.5 

* ,634 4057.00 1061.80 9950.98 9970.00 10040.00 10162.52 4.25 211.54 5.00 1056.80 59.83 10.2 
* ,634 4057.00 1061.79 9951.07 9970.00 10040.00 10105.00 4.33 153.93 4.99 1056.80 64.21 10.6 

* ,729 4057.00 1065.30 9953.52 9960.00 10085.00 10221.80 3.49 268.28 4.60 1060.70 70.72 9.2 
,729 4057.00 1065.34 9953.52 9960.00 10085.00 10085.00 3.55 131.48 4.64 1060.70 75.84 9.6 

* ,823 4057.00 1070.92 9952.71 9955.00 10030.00 10045.27 5.62 92.56 6.42 1064.50 76.65 11.8 
" .823 4057.00 1070.94 9952.71 9955.00 10030.00 10045.27 5.60 92.56 6.44 1064.50 75.23 11.7 

.917 4057.00 1074.73 9956.30 9965.00 10040.00 10073.28 3.82 116.97 5.43 1069.30 68.23 11.3 

.917 4057.00 1074.71 9956.49 9965.00 10040.00 10050.00 3.77 93.51 5.41 1069.30 70.36 11.4 

* 1.012 4057.00 1080.73 9936.36 9940.00 10020.00 10028.56 5.99 92.19 5.03 1075.70 80.31 11.6 
t 1.012 4057.00 1080.75 9936.36 9940.00 10020.00 10028.56 6.04 92.20 5.05 1075.70 79.12 11.6 

1 
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SECNO Q CWSEL SSTA STCHL STCHR ENOST OIFWSX TOPWlD DEPTH ELMIN 10*KS VCH 

30APR96 10:13:16 PAGE 8 

TUTHlLL DlKE WASH - WASH 



SUMMARY PRINTWT TABLE 110 

SECNO CUSEL DIFKUS EG TOPWID BLOB QCH QROB PERENC STENCL STCHL STCHR STENC 

,000 1039.06 -.94 1040.11 123.25 .OO 4057.00 . 00 .OO .OO 9940.00 10075.00 .O 
.OOO 1039.06 .OO 1040.11 123.25 .OO 4057.00 .OO 123.25 9945.48 9940.00 10075.00 10068.7 

,075 1040.84 .OO 1041.52 184.50 758.82 3296.64 1.55 .OO .OO 9960.00 10070.00 .O 
.075 1040.84 -.01 1041.53 163.36 740.68 3314.79 1.53 163.38 9910.00 9960.00 10070.00 10073.3 

* ,186 1043.71 .OO 1044.90 294.60 428.50 3499.86 128.64 .OO .OO 9970.00 10050.00 .O 
* .186 1043.25 -.46 1045.10 112.53 155.07 3785.63 116.30 118.55 9950.00 9970.00 10050.00 10068.5 

t .314 1047.99 .OO 1048.79 535.64 391.03 3665.97 .OO .OO .OO 9950.00 10080.00 .O 
.314 1048.06 .07 1049.09 134.59 .04 4056.96 .OO 155.00 9925.00 9950.00 10080.00 10080.0 

" .415 1051.93 .OO 1052.53 724.39 670.95 2744.45 641.59 .OO .OO 9940.00 10060.00 .O 
* ,415 1051.88 -.05 1053.02 235.00 .OO 3407.42 649.58 235.00 9940.00 9940.00 10060.00 10175.0 

* ,540 1057.55 .OO 1058.43 399.72 42.96 3203.28 810.75 .OO .OO 9930.00 10040.00 .O 
* .540 1057.46 -.09 1058.73 197.13 42.49 3580.08 434.43 198.25 9911.75 9930.00 10040.00 10110.0 

* ,634 1061.80 .OO 1063.16 211.54 210.06 3172.71 674.23 .OO .OO 9970.00 10040.00 .O 
* .634 1061.79 -.02 1063.28 153.93 214.97 3265.15 576.88 154.02 9950.98 9970.00 10040.00 10i05.0 

* .729 1065.30 .OO 1066.56 268.28 12.93 3836.70 207.37 .OO .OO 9960.00 10085.00 .O 
.729 1065.34 .04 1066.77 131.48 15.03 4041.97 .OO 131.48 9953.52 9960.00 10085.00 10085.0 

t ,823 1070.92 .OO 1073.07 92.56 2.57 4040.92 13.51 .OO .OO 9955.00 10030.00 .O 
* ,823 1070.94 .02 1073.07 92.56 2.77 4039.64 14.59 92.56 9952.71 9955.00 10030.00 10045.2 

,917 1074.73 .OO 1076.70 116.97 51.83 3985.72 19.45 .OO .OO 9965.00 10040.00 .O 
,917 1074.71 -.03 1076.72 93.51 50.50 3993.93 12.57 93.70 9956.30 9965.00 10040.00 10050.0 

* 1.012 1080.73 .OO 1082.83 92.19 2.95 4048.78 5.27 .OO .OO 9940.00 10020.00 .O 
* 1.012 1080.75 .02 1082.83 92.20 3.18 4048.14 5.68 92.20 9936.36 9940.00 10020.00 10028.5 

* 1.067 1085.01 .OO 1088.23 44.30 .OO 4061 .OO .OO .OO .OO 9977.70 10022.00 .O 
* 1.067 1085.01 .OO 1088.23 44.30 .OO 4061 .OO .OO 44.30 9977.70 9977.70 10022.00 10022.0 

* 1.110 1093.14 .OO 1093.68 72.00 708.59 3352.41 .OO .DO .OO 9977.70 10022.00 .O 
* 1.110 1093.16 .03 1093.68 72.00 809.08 3251.92 .OO 72.00 9950.00 9977.70 10022.00 10022.0 

* 1.118 1093.65 .OO 1093.81 180.00 .OO 2898.01 2604.99 180.00 9920.00 9920.00 10030.00 10100.0 
* 1.118 1093.64 -.01 1093.80 180.00 .OO 2897.52 2605.48 180.00 9920.00 9920.00 10030.00 10100.0 

SUMMARY OF ERRORS AND SPECIAL NOTES 

C A L T I O ~  SECNO= ,186 PROFILE: 1 C R I T I C A .  OEPTn ASS-RED 
CAdTIOh SEChO- ,186 PROFILE: 1 MINIMUM SPECIFIC ENERGY 
CA.TIOh SEChOr ,186 PROFILE: 2 CRIT ICA .  OEPTn ASS-HED 
C A L T I O ~  SEChO= ,186 PROFILE; 2 MlNlMIlM SPECIFIC EhERGY 

CAUTION SECNO- ,314 PROFILE. 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- ,314 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

CA.TIOh SEChO- ,540 PROFILE= 1 C R I T I C A .  DEPTn ASS-HED 
CALTlOh SEChO- ,540 PROFILE: 1 MINIMUM S P E C I F I C  ENERGY 
C A ~ l l o h  SEChO: ,540 PROFILE: 2 C R I T I C A .  OEPTd ASS-HED 
CALTlOh SEChO- ,540 PROFILE: 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .729 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- .729 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

a CAUTION SECNO= 1.012 PROFILE. 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 1.012 PROFILE' 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNOs 1.012 PROFILE. 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO- 1.012 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.012 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

PAGE 9 



CAUTION SECNO- 1.067 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.067 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

UARNING SECNO- 1.110 PROFILE= 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 1.110 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO= 1.118 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO= 1.118 PROFILE= 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE a' 3OAPR96 10:13:16 

FLWOWAY DATA TUTHILL D I K E  WASH - WASH 
PROFILE NO. 2 

..--.-- FLWDWAY-- - - - - - -  WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLWDWAY FLWOWAY ~ . 

PAGE 1 0  

PAGE 1 1  



BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7/28/96 
Geom: FROM 1308483D.HZ 

Reach = BUCKEYE t 3 20.009 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 1308483D.HZ 

Reach = BUCKEYE # 3 19.991 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 3 MIXED REGIME 7/28/06 
Geom: )FROM 1308483D.HZ 

Reach = BUCKEYE t l3 19.938 
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- s 
C 0 .- - 
2 a 

Station (ft) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 130MB3D.HZ 

Reach = BUCKEYE # 3 19.854 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 3 MIXED REGIME 7128196 
Gwm: )FROM 130@4B3D.H2 

Reach = BUCKEYE # 3 19.775 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 13084B3D.HZ 

Reach = BUCKEYE# 3 19.691 

k 046 - -- 
1146 I 

-- 
W s l  

i 
1145 

i 
I 

c 
C 

6 

8 

8500 9000 9500 10000 

Station (fl) 



BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7/28/98 
Geom: FROM 1308483D.H2 

Reach = BUCKEYE # 3 19.607 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7/28/96 
Geom: FROM 13084B3DH2 

Reach = BUCKEYE # 3 19.529 
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BUCKEYE STRUCTURES (FCD95-34) . Plan: STRUCTURE 3 MIXED REGIME 7/28/96 
Geom: FROM 1308483D.H2 

Reach = BUCKEYE # 3 19.428 

Station (ft) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 1308483D.HZ 

Reach = BUCKEYE # 3 19.332 

station (ft) 



BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 3 MIXED REGIME 7128196 
Gwm: LROM 1308483D.HZ 

Reach = BUCKEYE # 3 19.238 

Station (8) I 
BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 

Geom: FROM 1308483D.HZ 
Reach = BUCKEYE#3 19.156 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7126196 
Geom: FROM 1308483D.HZ 

Reach = BUCKEYE # 3 19.062 

Station (ft) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 1306483D.H2 

Reach = BUCKEYE # 3 18.96 

Station (R) I 



BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 1308483D.HZ 

Reach = BUCKEYE # 3 18.892 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 13084B3DH2 

Reach = BUCKEYE # 3 18.818 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 3 MIXED REGIME 7/28/96 
Geom: LROM 1308483DH2 

Reach = BUCKEYE # 3 18.557 

Station (R) 

BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7/28/98 
Geom: FROM 13084B3DH2 

Reach = BUCKEYE # 3 18.465 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 3 MIXED REGIME 7/28/96 
Gwm: kROM 1308483D.HZ 

Reach = BUCKEYE l l 3  18.36 
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BUCKEYE STRUCTURES (FCD95-34 Plan: STRUCTURE 3 MIXED REGIME 7128196 
Gwm: LRoM 13084B3D.H2 

Reach = BUCKEYE # 3 18.289 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7/28/86 
Geom: FROM 13084B3D.H2 

Reach = BUCKEYE # 3 18.2 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7128196 
Geom: FROM 13084B3D.HZ 

Reach = BUCKEYE# 3 18.143 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7\28\96 
Geom: FROM 13084B3DH2 

Reach = BUCKEYE# 3 18.072 
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BUCKEYE STRUCTURES (FCD95-34) Plan: STRUCTURE 3 MIXED REGIME 7/28/96 
Geom: FROM 1308483D.H2 

Reach = BUCKEYE113 SAME AS WLB 1.118 
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