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The flooding source is ponded water behind the railroad embankment and the two canal 
embankments. The technical basis for the ponded water surface elevations came from celculations 
prepared by George V. Sabol Consulting Engineers, who was the primary preparer of the separate 
Hydrology Report. These calculations are comprised of stage-storage-discharge rating curves and 
HEC-1 reservoir routing analyses. Weir flow rating curves for embankment overtopping were 
refined by Mr. Brown in some areas in order to provide more detail for floodplain mapping 
purposes. 
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STUDY DOCUMENTATION ABSTRACT 

1K RIVER OR STREAM NAME Buckeye Area, along Roosevelt Canal, 
Southern Pacific Railroad, and Buckeye 
Canal 

1L REACH DESCRIPTION a. Roosevelt Canal, ponding against 
embankment, from Johnson Rd to Dean 
Rd (approx 12.0 mi) FIRM Panels 2015, 
2025,2040, 2050 

b. Southern Pacific Railroad, ponding 
against embankment, from Johnson Rd 
to Dean Rd (approx 12.3 mi) FIRM 
Panels 2040, 2050, 2480, 2485 

c. Buckeye Canal, ponding against 
embankment, from Johnson Rd to Dean 
Rd (approx 13.1 mi) FIRM Panels 2040, 
2050, 2480,2485, 2505 

1M STUDY TYPE Detailed Study of Ponding Areas 
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SECTION 2: MAPPING INFORMATION 

2A 

2B 

2C 

2C 

U.S.G.S. QUAD SHEETS 

MAPPING FOR HYDROLOGIC 
STUDY 

TYPE/SOURCE 

SCALE 

DATE 

MAPPING FOR HYDRAULIC 
STUDY 

TYPE/SOURCE 

SCALE 

DATE 

MAPPING FOR HYDRAULIC 
STUDY 

TYPE/SOURCE 

SCALE 

DATE 

a. Buckeye, Buckeye NW, Valencia and 
Hassayampa: 1971 Photo Revised, 1955 
Photo Date, 20' Contour Interval, 10' 
Supplementary Contour Interval, 7.5 
minute series 

USGS 7.5 Minutes Quadrangle Maps 

1" = 2,000' 

1958 Photo Revised 1971 

Outside Town of Buckeye: 

7.5 Minute Quadrangle Maps, 
supplemented by Ground Survey Data 

1" = 2,000' 

1971 Photo Revised 

Inside Town of Buckeye: 

Aerial Mapping by Project Engineering 
Consultants, Inc. 

1" = 200' with 2' CI 

January 14, 1992 
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SECTION 3: HYDROLOGY 

REFERENCE 

along certain sectionline roads. See 
discussion in Addendum No. 1 to 
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SECTION 4: HYDRAULICS 

4A 

4B 

4C 

4D 

4E 

MODEL OR METHOD USED 
(including vendor and version 
description) 

REGIME 

FREQUENCIES FOR WHICH 
PROFILES WERE COMPUTED 

METHOD O F  FLOODWAY 
CALCULATION 

UNIQUE CONDITIONS AND 
PROBLEMS 

Broad-crested weir formula for 
embankment overtopping, orifice equation 
for railroad trestle flow. 

Ponded against embankments, limited areas 
of Subcritical Flow. 

100-Year 

Floodways not determined 

Some runoff crosses subbasin boundary 
along certain sectionline roads. See 
Discussion in Hydraulic Report 
"Coordination of Hydrologic Analysis with 
Hydraulic Analysis" 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
BUCKEYE AREA 

FLOOD DELINEATION STUDY 

1.1 Purpose of Study 

This Flood Delineation Study revises and updates information on the existence and 

severity of flood hazards by using detailed methods along the Roosevelt Canal, the 

Southern Pacific Railroad, and the Buckeye Canal from Dean Road to the 

H~ssayampa River in central Maricopa County. The floodplains along the 

Roosevelt Canal, the Southern Pacific Railroad, and the Buckeye Canal were 

studied previously by approximate methods. The methodology for hydrologic 

computations has been revised by Maricopa County since the previous study. The 

study area includes the Town of Buckeye, Arizona, and a portion of 

unincorporated areas of Maricopa County, Arizona. 

The Town of Buckeye and Maricopa County will use this information to regulate 

floodplain development, and to promote sound land use and floodplain 

management. 

1.1 Authority and Acknowledgements 

The hydrologic and hydraulic analyses for this study were performed by 

McLaughlin Kmetty Engineers, Ltd., in association with their Subcontractor, 

George V. Sabol Consulting Engineers, Inc., for the Flood Control District of 

Maricopa County, under Contract FCD 90-69. The hydrologic analysis was 

completed in July 1992. The hydraulic analysis was completed in December 1992. 

1.3 Coordination 

The following agencies were contacted for information, published reports or 

manuals, and comments during the study: 



Arizona Department of Transportation (ADOT) 
Arizona Department of Water Resources (ADWR) 
Buckeye Irrigation District (BID) 
Federal Emergency Management Agency (FEMA) 
Flood Control District of Maricopa County (FCDMC) 
National Oceanic and Atmospheric Administration (NOAA) 
Roosevelt Irrigation District (RID) 
Southern Pacific Railroad (SPRR) 
Town of Buckeye 
U.S. Army Corps of Engineers (COE) 
U.S. Geological Survey (USGS) 
U.S. Soil Conservation Service (SCS) 

Vertical control data, used to establish the network of elevation reference marks, 

was obtained from the U.S. Department of Commerce, Coast and Geodetic Survey. 

The study was publicized in local newspapers, and subsequent responses from the 

public were noted or discussed. Letters concerning Right-of-Entry for Surveying 

Purposes were sent to a11 property owners along the Roosevelt Canal, the Buckeye 

Canal and the Southern Pacific Railroad. Intermediate review meetings were 

conducted between personnel of McLaughlin Kmetty Engineers, Ltd., George V. 

Sabol Consulting Engineers, Inc., the Arizona Department of Water Resources and 

the Flood Control District of Maricopa County. 

2.0 AREA STUDIED 

2.1 Scope of Study 

This Flood Delineation Study covers approximately 61.5 square miles of area 

within central Maricopa County, about 32 miles west of Phoenix, Arizona, as 

shown in Figure 1. The portion of the Town of Buckeye that is north of the 
A 

Buckeye Canal is contained within the study a r g  The study area is northeasterly 

of the confluence of the Hassayampa River with the Gila River, and the study area 

boundary is shown in Figure 2. 
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Flooding along the following raised embankments was studied by detailed methods: 

Roosevelt Canal from wasteway to the Hassayampa River (River Mile 0) to 

Dean Road (River Mile 12.014). 

Southern Pacific Railroad from 1.178 miles west of Johnson Road to Dean 

Road (River Mile 12.361). 

Buckeye Canal from wasteway to the Hassayampa River (River Mile 0) to 

Dean Roi~d (River Mile 13.156). 

2.2 Community Description 

Maricopa County is located in south-central Arizona and contains 9,238 square 

miles. In 1990, the total population was 2.1 million. The Town of Buckeye had 

a population of 3,945 in 1986 and 5,038 in 1990. 

The terrain in the study area is the relatively flat plain below the White Tank 

Mountains. About 60 percent of the study area is irrigated agricultural fields. The 

major agricultural crops are cotton and alfalfa. The Town of Buckeye, 

undeveloped desert, and some low-density residential areas comprise the 

remainder of the study area. The climate is comprised of the mild, short winters 

and the long, hot summers of the Sonoran Desert. 

2.3 Principal Flood Problems 

The principal flood hazard is produced as runoff accumulates against the 

embankments of the three main man-made structures (the Roosevelt and Buckeye 

Canals, and the Southern Pacific Railroad) that traverse the site in a generally east 

to west direction. These structures are generally perpendicular to the flow 

direction, which is from north to south. Commercial, industrial, residential areas, 

and agricultural fields that lie north of these structures have been flooded in the 

past, as occurred in 1979, 1980, end 1990. 



In one area, the railroad trestle was washed out thus contributing to flooding 

between the railroad and the Buckeye Canal in 1979. The potential exists for 

flooding to occur to the south of the three man-made structures, since the canal 

banks or the railroad embankment could be breached by stormwater runoff. The 

most significant recent flooding event in the study area occurred on August 15, 

1 Within the study area, this event caused the Roosevelt Canal to be 

overtopped west of Dean Road, thus flooding a residence directly south of the 

canal (Reference 5). During this storm event, the Buckeye Canal was overtopped 

in one place without breaclling the canal and in several other places the canal was 

breached. All of the breaches resulted from the canal flowing at capacity and did 

not necessarily occur ;it the same location where runoff enters the canal. 

2.4 Flood Protection Mez~sures 

The Buckeye Flood Retarding Structure (FRS) was constructed in the early 19705 

on the north side of Interstate 10. This FRS is capable of intercepting and re- 

directing the 100-year storm, and its presence has made a noticeable difference on 

flooding within the Town of Buckeye. 

Railroad trestles along the SPRR provide cross-drainage through the railroad 

embankment. The Southern Pacific Railroad attempts to provide trestle capacity 

for a 50-year storm (Reference 11). however, this capacity may or may not be 

present using the modern hydrologic analysis of this study. The railroad is 

overtopped in 6 places. Although not designed to do so, the raised embankments 

of the two canals and the railroad afford a small amount of flood protection by 

attenuating the peak discharge through available storage volume. 

3.0 ENGINEERING METHODS 

3.1 Hydrologic Analyses 

Hydrologic parameters were derived using guidance from the approved 

methodology of the Hydrologic Design Manual for Maricopa County (Reference 

13). The watershed was then modeled using the U.S. Army Corps of Engineers' 



HEC-I computer program (Reference 12). The 100-year storm event, which has 

a one-percent chance of occurrence in any one year, was modeled in order to 

obtain peak discharges for the hydraulic analyses. Streamgage data are not 

available for the study area. Both the 6-hour and 24-hour storm durations were 

modeled to determine the peak rate of runoff. Runoff model input included 

Green and Ampt infiltration losses, Phoenix Valley S-graph unit hydrographs, and 

Muskingum-Cunge routing method. A comprehensive discussion of the derivation 

of input data, assumptions and procedures utilized for the hydrologic model are 

contained in a separate report, "Buckeye Area Flood Delineation Study, Hydrology 

Report" prepared by McLaughlin Kmetty Engineers, Ltd. in association with 

George V. Sabol Consulting Engineers. The 100-year peak flow rates, resulting 

from either the 24-hour or the 6-hour storm, are tabulated in Table 1. 



FLOODING SOURCE AND LOCATION 

Roosevelt Canal 

West of 
East of 
East of 
West of 
West of 
west of 
West of 
West of 
West of 
West of 
west of 

Johnson Road 
Johnson Road 
B ~ n e r  Road 
Palo Verde Road 
Turner Road 
Oglesby Road 
Rooks Road 
Miller Road 
Watson Road 
Rainbmv Road 
Dean Road 

Southern Pacific Railmad 

we31 of 
west of 
West of 
East of 
West of 
West of 
West of 
west of 
West of 
East of 
West of 
west of 

Johnson Road 
Bruner 
Palo Verde Road 
Palo Verde Road 
Turner Road 
Oglcsby Road 
Rooks Road 
Miller Road 
Apache/Cemetery Road 
Apache/Cemetery Road 
Rainbmv Road 
Dean Road 

Buckeve Canal 

West of 
West of 
West of 
West of 
West of 
West of 
West of 
West of 
West of 
East of 
west of 
west of 

Johnson Road 
Bmner Road 
Palo Verde Road 
Wilson Road 
Turner Road 
Oglesby Road 
Rooks Road 
Miller Road 
Apache/Cemetery Road 
Apache/Cemetery Road 
Rainbm Road 
Dean Road 

TABLE 1 
SUMMARY OF DISCHARGES 

HYDROLOGIC 
CONCENTRATION POINTS 

SUB 77 
F1 
G3 
H3 
12 
I3 
K3 
L2 
N2 
0 4  
P2 

DRAINAGE AREA 
(S. M.) 

'Value not taken from Plate 5 of Hydrology Report; See Figures Al-l and Al-2 of Addendum No. 1 to the Hydrology Report. 



3.2 Hydraulic Analyses 

Since flooding occurs as the result of ponding against the raised embankments of 

the Roosevelt Canal (RC), the Southern Pacific Railroad (SPRR), and the 

Buckeye Canal (BC), the level-pool reservoir routing routine of HEC-1 was used 

to determine water surface elevations, based upon stage-storage-discharge data for 

each subbasin where ponding occurs. Field survey data of cross sections were 

obtained to define the available storage volume and the weir crest elevation for 

overtopping. The RC and the BC would be overtopped along the canal road on 

the canal north bank. The SPRR would be overtopped at the top of rail elevation. 

Canal and railroad overtopping were modeled as a broad-crested weir using a 

computerized broad-crested weir program that accepts uneven weir coordinates. 

The hydraulic capacity of each railroad trestle was determined, and the resulting 

hydraulic rating curve comprised of trestle flow and weir flow was included in the 

stage-discharge data. Along the two canals, the stage-discharge data was 

comprised solely of weir flow overtopping the canal road. Definition sketches 

locating typical field survey points along the cross sections and a detailed 

discussion of storage routing through structures are included in the accompanying 

Hydrology Report prepared by McLaughlin Kmetty Engineers, Ltd. The 100-year 

floodplain was delineated on maps prepared at a scale of 1 inch = 400 feet and 

reviewed by field investigation with FCDMC Staff. Exhibit 1 (bound separately) 

contains both the Flood Profiles and the Flood Boundary Maps. 

Within the Town of Buckeye, aerial photographs and topography were obtained 

from one-half mile west of Miller Road to one-half mile east of Apache/Cemetery 

Road, 21 total east-west distance of two miles. The Town of Buckeye mapping, 

originally presented at a scale of 1 inch = 200 feet with 2-foot contour intervals 

flown in October of 1991 (Reference 7), was reduced to 1 inch = 400 feet for 

inclusion in the floodplain mapping set. For the remainder of the study area, 

U.S.G.S. topographic maps at a scale of 1 inch = 2,000 feet were enlarged to 1 

inch = 400 feet. The field survey data was then superposed onto the enlarged 

maps. Where the U.S.G.S. 10-foot or 20-foot contours disagreed with survey data, 

the survey data took precedence. The floodplain water surface elevation 

calculations are contained in Study Documentation Section 4.7 Appendix 1 



(Roosevelt Canal), Appendix 2 (Southern Pacific Railroad), and Appendix 3 

(Buckeye Canal) of this report. These calculations reference Appendices G 

through 0 of the Hydrology Report. 

The hydraulic analyses for this study were based on unobstructed flow through the 

railroad trestles, using existing conditions at the time of survey (some trestles had 

smaller openings than the structural members could allow). The flood elevations 

shown on the profiles are thus considered valid only if hydraulic structures remain 

unobstructed, operate properly, do not fail, and the railroad embankment does not 

fail. The canal roads are earthen, and the flood elevations presented herein are 

considered vdid only if the canal low points remain unobstructed and the canal 

embankment does not fail. All elevr~tions are referenced to the National Geodetic 

Vertical Datum of 1929. Elevation reference marks used in this study are shown 

on the maps. 

3.3 Coordination of Hydrologic Analysis with Hydraulic Analysis 

During the course of the hydraulic analysis for floodplain mapping, it became 

apparent that the flowrates obtained from the hydrologic analysis had to be 

modified in limited areas to account for flow diversions across sectionline roads. 

The affected concentration Points are G7. G8, H6, H7, 15, 16, L4, L5, M3, M4, 

N5, N6. 0 7  and 08.  The subbasins affected by this modification are Subbasins 53, 

54, 55, 61, 62 and 63 in the Palo Verde Road - Wilson Avenue - Turner Road 

area, and Subbasins 47, 67, 56, 57, 66, 69, 70 and 71 in the Miller Road - Apache 

Road - Watson Road area. This latter area (Miller Road to Watson Road) is 

discussed in the "Prohlem Areas" (Section 3.4) and a general overview presented 

here. The above referenced concentration points and subbasins are along the 

Southern Pacific Railroad and the Buckeye Canal. The floodplain upstream from 

the Roosevelt Canal is not affected by this modification. Figures Al-1 and A1-2 

in Study Documentation Section 4.5 graphically depict the subbasins and iiow 

diversions. 

The general scenario for these diversions is as follows: runoff travels south within 

the subbasin and encounters the raised embankment of the Southern Pacific 



Railroad. Some of the runoff flows through an existing railroad trestle, and the 

remainder ponds until it reaches an  elevation high enough to overtop the 

sectionline road on the east o r  west side of the subbasin. Flow is thus diverted to 

the adjoining subbasin. In the next subbasin, this sequence may occur one more 

time until the runoff flows to a subbasin which has a sectionline road high enough 

to force all of the runoff over the Railroad embankment and/or through the 

trestles. The runoff then continues southward to the Buckeye Canal embankment. 

Here, ponding occurs until the water surface elevation exceeds the adjacent 

sectionline road elevation, and some runoff is diverted into the adjoining subbasin 

as well as over the canal road. 

To obtain the tlowrate for floodplain mapping purposes, the runoff rates found in 

Hydrology Report Plate 5. o r  Appendices N and 0 were added (or subtracted) 

directly to reflect the flow diversion. The hydrologic effects of additional storage 

volume attenuation, channel routing or  time translation of the hydrograph peak 

were not considered, nor was a hydrologic split flow analysis performed. The  

hydrologic model's accuracy would not be significantly improved and such 

modifications would have made the model cumbersome and complex without 

significant benefit to the mapped floodplain. The worst case increase in floodplain 

elevation is 1.2 feet in Subbasin 53, which is based upon an  additional 705 d s  

flowing entirely through railroad trestles with no embankment overtopping. Where 

the additional flow overtops an embankment, the floodplain increase is relatively 

minor. For example, there is a 0.1 foot floodplain increase in Subbasin 69 which 

is based upon 1,576 cfs additional flow to the subbasin. Performing a more 

detailed hydrologic routing and split flow analysis using HEC-1 will not provide 

significant improvement in accuraLy. By adding (or subtracting) the flowrates 

directly and using that number for water surface elevation calculations, the 

resulting mapped floodplains present the most reasonably severe condition for 

these areas at the Southern Pacific Railroad and the Buckeye Canal. 

The current County criteria for crossroad culverts states that culverts for collector 

and arterial streets, (which would be the case for these sectionline roads), should 

be designed for the 50-year peak discharge. Thus if the roads that are currently 

overtopped by these flow diversions are to be improved in the future, the 

hydrolo~y would have to be reworked. Smaller subbasins would probably be 



required, ~ I I I ~  a hydrology model developed specifically for the roadway crossing. 

Such refinements are beyond the scope of this study. 

3.3.1 Summary: 

The 100-year flowrates for Concentration Points G7, G8, HG, H7, 15, 16, 

L4, L5, M3, M4, N5, NG, 07 and 08 have been modified to account for 

flow diversions across sectionline roads. In these areas the existing roads 

are lower than the railroad or canal embankment, thus allow flow 

diversions. The flowrates used for floodplain mapping are derived by 

adding and subtracting diverted flows. These diversions have a relatively 

minor effect on the final water surface elevation of the floodplain. 

Revising the HEC-1 model to account for the flow diversions would not 

add to the accuracy of the floodplains and the model would become too 

unwieldy and complex to satisfy the intent of obtaining flowrates for 

floodplain mapping purposes. The final floodplain maps present the most 

reasonably severe condition at  the areas affected by flow diversions. 

Figures Al-1 and A1-2 found in Section 4.5 under "Study Documentation" 

present the flow diversions. 

3.4 Problem Areas 

The field investigation revealed a floodplain problem area along the Watson Road 

Alignment from the Buckeye Canal to  a short distance north of the Southern 

Pacific Railroad. The hydrologic model utilized separate subbasins on each side 

of Watson Road. Based upon the best available data, the most likely condition is 

that the runoff along the railroad from the subbasin between Rainbow Road and 

the Watson Road alignment would flow west along the SPRR embankment towards 

Apache/Cemetery Road, after subtracting trestle flow. This runoff would join with 

runoff from the subbasin between the Watson Road Alignment and 

ApacheICernetery Road, and overtop the railroad in this vicinity. Runoff along 

the Buckeye Canal would flow west from Rainbow Road past Watson Road to  

Apache/Cemetery Road, join with the railroad flow, and overtop the Buckeye 

Canal and Baseline Road in this vicinity. Appendix 4 of Study Documentation 



Section 4.7 contains the floodplain calculations for this problem area. The 

foregoing discussion makes sense in light of the fact that the railroad placed a 

large trestle east of Apache/Cemetery Road and the Buckeye Irrigation District 

placed a large overflow weir east of Baseline Road which is east of the projected 

Apache/Cemetery Road alignment. Baseline Road was not constructed high 

enough to prevent 100-year runoff from overtopping Baseline Road. Thus some 

runoff at this intersection continues west, some runoff overtops the Buckeye Canal 

and the weir model is constructed to account for this. 

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 

This study has been performed to meet the standards of the National Flood 

Insurance Program as defined by the Flood Insurance Study Guidelines (Reference 

4). 

A prime purpose of the National Flood Insurance Program is to encourage state 

and local governments to adopt sound floodplain management programs. This 

study, therefore, includes a flood boundary map designed to assist communities in 

developing sound floodplain management measures. 

To aid the Town of Buckeye, a separately published flood boundary map at the 

same scale as the aerial topography (1 inch = 200 feet) was prepared. 



4.1 Flood Boundaries 

In order to provide a national standard without regional discrimination, the 100- 

year flood has been adopted by the Federal Emergency Management Agency 

(FEMA) as the base flood for purposes of floodplain management measures. The 

boundary of the 100-year flood has been delineated using flood elevations 

determined at  each survey cross section; between survey cross sections, the 

boundaries were interpolated using contour information from the enlarged USGS 

topographic maps with contour intervals of 10 feet and 20 feet. 

The boundi~ry of the 100-year flood is shown on the Flood Boundary Map (Exhibit 

1). Small areas within the flood boundaries may lie above the flood elevations 
and, therefore, may not be subject to flooding. Due to  limitations of the map 

scale and lack of detailed topographic data, such areas are  not shown. 

4.2 Floodways 

Floodways are not applicable for areas of shallow flooding; therefore, floodways 

were not computed for any of the canals o r  railroad embankments within the study 

area. Encroachment upon these ponding areas would adversely affect the 

floodplain. This study was limited to the flood-prone areas along the three major 

hydraulic barriers. 



5.0 INSURANCE APPLICATION 

For flood insurance rating purposes, flood insurance zone designations are assigned 

to a community based on the results of the engineering analyses. These zones are 

as follows: 

Zone A: Zone A is the flood insurance rate zone that corresponds to 100- 

year floodplains that are determined in the Flood Delineation Study 

by approximate methods. No base flood elevations or depths are 

shown within this zone. 

Zone AE: Zone AE is the flood insurance rate zone that corresponds to 100- 

year floodplains that are determined in the Flood Delineation Study 

by det;iiled methods. In most instances, whole-foot base flood 

elevations derived from detailed hydraulic analyses are shown at 

selected intervals within this zone. 

Zone AH: Zone AH is the flood insurance rate zone that corresponds to the 

areas of 100-year shallow flooding (usually areas of ponding) where 

average depths are between 1 and 3 feet. The base flood elevations 

derived from the detailed hydraulic analyses are shown within this 

zone. 

Zone AO: Zone A 0  is the flood insurance rate zone that corresponds to the 

areas of 100-year shallow flooding (usually sheet flow on sloping 

terrain) where average depths are between 1 and 3 feet. Average 

whole-foot depths derived from the detailed hydraulic analyses are 

shown within this zone. 

6.0 OTHER STUIIIES 

There are only three other hydrologic studies and reports that address the project 

area. A report prepared by the USDA, Soil Conservation Service (SCS) in 1963 



(Reference I) addresses watershed conditions as part of a work plan to control 

runoff. Another study is the Federal Emergency Management Agency (FEMA), 

Flood Insurance Study (FIS) for the Town of Buckeye (Reference 2). The third 

study is the FEMA FIS for Maricopa County, Arizona and Incorporated Areas 

(Reference 3). The Town of Buckeye FIS was revised by incorporation into the 

Maricopa County FIS. None of these studies provides a detailed hydrologic or 

hydraulic analysis to satisfy the requirements of this project. Every effort was 

made to utilize the best available information from these studies. The original FIS 

Technical Appendix obtained from FEMA did not contain hydrologic or hydraulic 

computations. 

FLOOD DELINEATION STUDY 

This study is authoritative for the purposes of the flood insurance program, and 

the data presented herein either supersede or are compatible with previous 

determinations. 

7.0 LOCATION O F  DATA 

Survey, hydrologic, hydraulic, and other pertinent data used in this study may be 

obtained from the Flood Control District of Maricopa County, 2801 West Durango 

Street, Phoenix, Arizona 85009. 
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I.D. NUMBER ELEVATION DESCRIPTION/LOCATION 

U1 847.084 Brass C ~ D  In Handhole. At The 
lntersectjon O f  7 th  ~ t i e e t  And 
lrwin Avenue, Being The North 
1/4 Corner Of Section 8, Township 
1 South, Range 3 West. 

Brass Cap In Handhole, At The 
Intersection Of Apache Road 
(Extended) And lrwin Avenue, 
Being The Northeast Corner Of 
Section 8, Township 1 South, 
Range 3 West. 

Brass Cap In Handhole, At The 
lntersection Of Miller Road And 
Highway 85, Being The West 1/4 
Corner Of Section 5. Township 1 
South, Range 3 West, 

Brass Cap In Handhole, At The 
lntersection Of 9th Street And 
Highway 85, Approximately 1/4 
Mile West of the West 1/4 Corner 
Of Section 4, Township 1 South, 
Range 3 West. 

888.364 Bronze Cap-Stomped x321 (1952) 
U.S. Coast And Geodetic Survey- 
2 Feet West Of  Railroad Mile 
Post 875 And 30.10 Feet North 
Of North Roil Of Railroad 
Track, Approximately 0.3 Miles 
West Of Miller Road, Between 
Railroad And Baseline Road. 

Brass Cap Set By Maricopa Co. 
Highway Dept. In Handhole At 
The lntersection Of  Apache 
Road And Baseline Road, Being 
Approximately The Northwest 
Corner Of Section 4, Township 1 
South, Range 3 West. 

Brass Cap Set By Maricopa Co. 
Highway Dept. In Hondhole At 
The lntersection Of Miller Road 
And Maricopa Road, Being Near 
The East 1/4 Corner Of Section 
31, Township 1 North. Range 3 
West. 

Brass Cap In Handhole At The 
Intersection of Cemeter-y Road 
And Maricopa Road, Being The 
East 1/4 Corner Of Section 32, 
Township 1 North, Range 3 
West. 



Bross Cap Set By Maricopa Co. 
Highway Dept. In Handhole At 
The lntersection Of Miller Rood 
And Southern Avenue, Being 
The Northeast Corner Qf Section 
31, Township 1 North, Range 3 
West. 

Bross Cap in Hondhole At The 
lntersection Of Cemetery Road 
And Southern Avenue, Being 
The Northeast Corner Of Section 
32, Township 1 North, Range 3 
West. 

Arizona Dept. Of Transportation 
Brass Cop in Concrete Headwali- 
West Side Bridge A t  The 
Intersection Of Buckeye Canal 
And Dean Road. Stamped 
43+38.33 A.H.D. Elev 891.93 - 
1982. Being In Northeast 1/4 Of 
Section 35, Township 1 North, 
Range 3 West. 

Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 12-In Concrete, 
22.0 Feet South Of Centerline 
Buckeye Canal and 28.5 Feet 
East Of Centerline Rainbow 
Road, Being In Northwest 1/4 Of 
Section 35, Township 1 North, 
Range 3 West. 

Flood Control District of 
Maricopa Co. Brass Cap- 
Stomped ERM 13-In Concrete, 
33 Feet South Of Centerline 
Southern Pacific Railroad, 61 
Feet East Of Centerline Watson 
Road. 5 Feet East Of Power 
Pole, Being In Southwest 1/4 Of 
Section 34, Township 1 North, 
Ronge 3 West. 

Flood Control District Of 
Maricopa County Brass Cop- 
Stamped ERM 14-In North End 
Irrigation Structure Over 
Buckeye Canal, 81.5 Feet West 
Of Centerline Miller Road, Being 
In Northeast 1/4 Of  Section 6, 
Township 1 South, Ronge 3 
West. 



Flood Control Distr ict Of 
Maricopa County Brass Cap- 
Stamped ERM 15-In North End 
Irr igation Structure Over 
Buckeye Canal, 3 7 0  feet West Of 
Centerline Of Rooks Road, 
Being in Northeast  1/4 Of Section 
1, Township 1 South, Range 4 
West. 

Arizona Dept. o f  Transportation 
Brass Cap In Concrete-Stamped 
P.O.T. 13+85 Elev 873.42-1975- 
113 Feet South Of Sta te  Route 
8 5  And 102 Feet East Of 
Oglesby Road, Being In 
Southwest 1/4 Of Section 1, 
Township 1 South, Range 4 
West. 

Brass Cap In North End 
Concrete Irr igation Structure 
Over Buckeye Canal, 6 0  Feet 
West Of Centerline Turner 
Road, Being In Southeast 1/4 Of 
Section 3, Township 1 South, 
Range 4 West. 

Maricopa Co. Highway Dept. 
Brass Cap-Stamped 878.77-In 
South End Concrete Headwall At 
Southeast Corner Bridge At 
Intersection Of Buckeye Canal 
And Wilson Road, Being In 
Southwest 1/4 Of Section 3, 
Township 1 South. Range 4 
West. 

Maricopa Co. Highway Dept. 
Brass Cap-Stamped 877.81-1990- 
In South End Concrete Headwall 
At Southeast Corner Bridge At 
Buckeye Canal And Palo Verde 
Road, Being In Northwest 1/4 Of 
Section 9, Township 1 South, 
Range 4 West. 

Maricopa Co. Highway Dept. 
Brass Cap-Stamped 867.33-In 
South End Concrete Headwall A t  
Southwest Corner Bridge A t  
Buckeye Canal And Bruner 
Road, Being In Northeast 1/4, 
Section 7, Township 1 South, 
Range 4 West. 



874.295 Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 21-In Southerly 
End Concrete Headwall At 
Southeast Corner Bridge At 
Buckeye Canal And Johnson 
Road. Being In Northeast 1/4 Of 
Section 12, Township 1 South, 
Range 5 West. 

862.064 Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 22-At Westerly 
Bend Of Buckeye Canal 
Approximately 0.85 Miles West 
Of Johnson Road, 28.5 Feet 
North And 0.0 Feet West Of 
Centerline Westerly Bend, Being 
In Southwest 1/4 Of  Section 1. 
Township 1 South, Range 5 
West. 

877.351 Bronze Disk-Stamped K-322 1952 
U.S. Coast And Geodetic Survey- 
Set In l o p  Concrete Post 
Projecting 0.3 Feet Above 
Natural Ground, 0.30 Miles West 
Of Centerline Of Johnson Road, 
9 0  Feet South Centerline Of 
Southern Pacific Railroad, Being 
In Southeast 1/4 Of Section 1, 
Township 1 South, Range 5 
West. 

886.904 Flood Control District Of 
Maricopo Co. Brass Cap- 
Stamped ERM 24-In Concrete, 
9 0  Feet South Of Centerline 
Southern Pacific Railroad. 53.5 
Feet East Of Centerline Bruner 
Rood, 4 Feet East Of Power 
Pole, Being In Southwest 1/4 Of 
Section 5, Tawnship 1 South, 
Range 4 West. 

889.954 Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 25-In Concrete, 
9 0  Feet South Centerline 
Southern Pacific Railroad, 53.5 
Feet West Of Centerline Polo 
Verde Road, 5 Feet West Of 
Power Pole, Being In Northeast 
1/4, Section 5, Township 1 South, 
Range 4 West. 



891.744 Bronze Disk In Concrete 
Headwall Stamped D 322 1952 
U.S. Coast And Geodetic Survey- 
20.5 Feet North Of North Rail 
Of Southern Pacific Roilroad 
And 0.5 Miles West Of 
Centerline Of Wilson Avenue, 
Being In Northeast 1/4 Of Section 
4, Township I South, Range 4 
West. 

904.253 Maricopa Co. Highway Dept. 
Brass Cap In Handhole At The 
lntersection Of Baseline Road 
And Wilson Avenue (North), 
Being The Southeast Corner Of 
Section 33, Township 1 North. 
Range 4 West. 

901.991 Maricopa Co. Highway Dept. 
Brass Cop In Handhole At The 
Intersection Baseline Road And 
Turner Road (North), Being The 
Southeast Corner Of  Section 34. 
Township 1 North, Range 4 
West. 

893.794 Arizona Dept. of Transportation 
Brass Cap In Handhole Near 
The lntersection Of Baseline 
Road And Oglesby Road, 6 Feet 
South Of Baseline Road And 
59.5 Feet East Of Oglesby Road, 
Being In Southwest 1/4 Of Section 
36, Township 1 North, Range 4 
West. 

891.212 Bronze Disk In Concrete 
Headwall-Stamped Y 321 1952 
U.S. Coast And Geodetic Survey- 
10 Feet North Of North Rail 
Southern Pacific Railroad, 0.5 
Miles West of Rooks Road 
(North), Being In Northeast 1/4 Of 
Section 1, Township 1 South, 
Range 4 West. 

Maricopa Co. Highway Dept. 
Brass Cap In Concrete Headwali 
At The Southeast Corner Bridge 
At Dean Road and Roosevelt 
Canal, Being In Southwest 1/4 Of 
Section 13, Township 1 North, 
Range 3 West. 



1002.197 Maricopa Co. Highway Dept. 
Brass Cap In Concrete Headwall 
At Northwest Corner Bridge At 
Rainbow Road And Roosevelt 
Canal. Being In Northwest 1/4 Of 
Section 23, Township 1 North. 
Range 3 West. 

998.503 Maricopa Co. Highway Dept. 
Brass Cap In Concrete Abutment 
At Southeast Corner Bridge At 
Watson Road And Roosevelt 
Canal, Being In Northwest 1/4 Of 
Section 22, Township 1 North, 
Range 3 West. 

997.21 4 Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 34-In Concrete, 
44.5 Feet North Centerline Of 
Roosevelt Canal At Apache 
Road, 4 Feet East Power Pole 
#15/9 PS 54996, Being In 
Southwest 1/4 Of Section 21, 
Township 1 North, Range 3 
West. 

996.549 Maricopa Co. Engineering Dept. 
Brass Cap In Concrete Headwall 
A t  Southwest Corner Bridge At 
Miller Road And Roosevelt 
Canal, Being In Southeast 1/4. Of 
Section 19, Township 1 North, 
Range 3 West. 

991.709 Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 36-In Concrete. 
61.5 Feet North Centerline 
Roosevelt Canal At Rooks Road. 
5 Feet West Power Pole #2/15 
PS 29863, Being In Southeast 1/4 
Of Section 24, Township 1 North, 
Range 4 West. 

994.139 Maricopa Co. Highway Dept. 
Brass Cap In Concrete Headwall 
At Northwest Corner Bridge At 
Oglesby Road And Roosevelt 
Canal, Being In Southeast 1/4 Of 
Section 23, Township 1 North, 
Range 4 West. 



Flood Control District Of 
Maricapa Co. Brass Cap- 
Stamped ERM 38-In Concrete 
At Southwest Corner Fence 01 
Well Site At Roosevelt Canal 
And Turner Road. Being In 
Northeast 1/4 Of Section 27, 
Township 1 North. Range 4 
West. 

Flood Control District Of 
Maricopa Co. Brass Cap- 
Stomped ERM 39-In Concrete, 
43.5 Feet North Of Centerline 
Roosevelt Canal At Wilson 
Avenue, 2.5 Feet North Of 
Power Pole, Being In The 
Northwest 1/4 Of Section 27, 
Township 1 North, Range 4 
West. 

Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 40-In Concrete, 
40  Feet South Centerline 
Roosevelt Canal And 37.5 Feet 
West Of Palo Verde Road, Being 
In Southeast 1/4 Of Section 20, 
Township 1 North, Range 4 
West. 

Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM 41-In Concrete. 
13.5 Feet North And 11.5 Feet 
East Of Well Pump At  Southwest 
Corner Roosevelt Canal And 
Bruner Road, Being In Southeost 
1/4 Of Section 19, Township 1 
North. Range 4 West. 

Arizona Dept. o f  Transportation 
Brass Cap In Centerline 
Concrete Headwall West Side 
Bridge At Johnson Road And 
Roosevelt Canal, Being In 
Southeast 1/4 Of Section 24, 
Township 1 North, Range 5 
West. 

Flood Control District Of 
Maricopa Co. Brass Cap- 
Stamped ERM-43 In Concrete, 
104 Feet South And 33 Feet 
West Of Existing Irrigation 
Structure Roosevelt Canal 0.67 
Miles West Of Johnson Road. 
Being In Southwest 1/4 Of Section 
24, Township 1 North, Range 5 
West. 
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Maricopa County 

I 3 3335 Wesi D~trango Street Phoenix, Arizona 85009 
I ". L-:,=-.. - . Telephone 1602) 262-1501 Ilrlscy Il.iylcs5 

j;1111c5 11, lirllll(!r 
C;irolc~ <:'ir~~c!ti~c!t 

D. E. Sagranloso, P.E., Cl i iei  Engincer and General Manager Toni I;rccslonc 

MINUTES OF PRE-PROPOSAL MEETING C t l  I"1slol 

FCD 90-64/69 

MARCH 5, 1991 

The pre-proposal meeting for the six Flood Insurance Study Contracts, FCD 
90-64/69, was held in the Durango Conference Room of the Flood Control 
District at 3335 West Durango, Phoenix, Arizona. at 1:00 p.m. on March 5. 
1991. An attendance roster is attached as a part of these minutes. 

Mr. Ed Raleigh, the Chief of the FCD Engineering Division, greeted the 
attendees and then turned the chair over to Pedro Calza, Hydrologist, the 
Project Manager named for these Flood Insurance Studies. 

Pedro Calza stated that the intent of the Technical Proposals was for 
Consultants to demonstrate their understanding of the scope and their approach 
to the project. 

Jeffrey Kracht of Malcolm Pirnie inquired as to the availability of a map of 
the study area. Map to be provided at close of meeting. 

Ash Pate1 of Coe & Van Loo inquired as to bidding for survey and aerial work. 
and Pedro responded that we never asked for bids, but that the contract fee 
proposal will include a detailed document for tasking survey. 

Lynn Mays of Malcolm Pirnie asked how many river miles were in this study, and 
the reply was approximately 12 miles with a watershed of 140-160 miles. 

Pedro added that it would include.an assessment of the Buckeye FRS. 

Lynnthen inquired as to what kind of problems areas may need to be addressed. 

Pedro said an example would be split flow--how would you model them, 50-50 
split, or something else? 

Lynn asked if they should assume that they will have to survey ground 
structures, and Pedro responded affirmatively. 
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Someone asked if we d 9 d were not going to use SCS as-builts, and Pedro 
responded that would be okay starting the rdodeling prior to getting any of the 
mapping, but we would still require the structures to be mapped. 

Joe Tram went on to say we wanted to check for any subsidence, or any silting 
that may have occurred. 

Geza Kmetty asked if the Buckeye structures would be as-built, and Pedro 
responded that for the contract it will be, but at this stage that level of 
effort will not be needed. 

Jeffrey Kracht asked what was the smallest study area in the proposed six 
contracts; Pedro responded five to seven river miles, largest is forty miles. 
but the exact areas of study have not been defined. 

Someone inquired about using USGS quad sheets with 20' contours would be 
adequate, and Pedro responded yes, but we may have some 1' contours available 
for the area. 

Lynn Mays opened discussion on the number of meetings and how many were with 
ADWR, etc. The conclusion was that the scope included a meeting with ADWR at 
the start, one at the end; progress meetings every 3rd week; 4 of the progress 
meetings are for hydrology and 4 are for hydraulics. 

Ash asked if the same schedule would be for each of the six contracts, and the 
answer was no, that each study area would have its own scope and schedule, and 
for each one there would be a scoping meeting first to tie everything down. 

Lynn Mays asked if we knew who the technical consultant for FEMA would be and 
it was assumed to be Michael E. Baker, Jr., unless there was a conflict of 
some sort, which there does not seem to be on these studies. 

Someone asked about the hydraulic modeling through the Buckeye structure, and 
Amir responded it would be through the structure only, and not downstream. 

Ash said that SCS had developed some rating curves for these structures and 
were those to be used--Amir responded that you can use them to check yourself, 
but rating curves need to be developed as part of the work. 
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Roger a a e l e  of J e r r y  R. Jones was in teres ted  i n  the  way scope was v r i t t e n  f o r  
the G I s  and mentioning magnetic tape--Pedro sa id  th is 'changes  da i ly ,  and f o r  
the f i n a l  scope i n  the  contrac t ,  would incorporate the  l a t e s t  information from 
Tom (LaMarche). Ash asked i f  a l l  tha t  would be f i n a l i z e d  i n  two months, and 
Pedro s a i d  he hoped so  through the  S a l t  Gila p ro jec t s .  

Pedro a l s o  mentioned t h a t  the  format f o r  submitting documentation would be the  
ADWR S t a t e  Standards. 

Any f u r t h e r  quest ions w i l l  be d i rec ted  t o  Pedro, and i f  an addendum is  
necessary based on any questions/information, it would be issued. 

Simons & L i  asked i f  a l l  the  SCS repor ts  were ava i l ab le ;  Joe Tram has t o  
check--MCHD has Sun Valley Parkway. FCD has s t r u c t u r e  as -bu i l t s .  

Someone asked i f  it was f a i r  t o  assume t h a t  the  flows a r e  contained wi th in  the  
channel; Pedro s a i d  yes, but i n  the  area t h a t  we plan on del ineat ing which i s  
downstream of the  Sun Valley Parkway. 

J e f f r e y  Kracht asked what'percentage was given overa l l  f o r  interview i n  the  
points? Pedro responded from h i s  own perspective,  and t h a t  was most of  h i s  

' scoring was on the  interview. 

McLaughlin-Kmetty sub asked about proposals f o r  surveying and mapping--again 
Pedro responded t h a t  the  d e t a i l  would be requested a t  the  contrac t  s tage .  

J e f f r e y  asked about minus points  f o r  current  p ro jec t s ,  and how does t h e  system 
apply t o  the  se lec t ion7 

The response t o  thi's was t h a t  a l l  firms would be ranked by each panel  member. 
then the  negative points  would be applied,  and t h i s  was f o r  FCD cur ren t  
con t rac t s  only; a n d , t h a t  most of firms on the  l i s t  knew i f  they had minus 
points  o r  not ,  and s t a f f  from Contracting would furnish  t h a t  info.  

J e f f r e y  again; I n  terms of surveying and mapping, would we be able  t o  use  
firms a l ready under con t rac t  t o  the  FCD f o r  t h i s  work7 After  discussion i t  
was determined he was r e f e r r i n g  t o  other contrac ts ,  such a s  the Vhite Tanks 
ADMS, and i n  t h a t  the  answer was a negative. Pedro again covered t h a t  we knew 
about how much these  services  a re  worth and t o  keep t h a t  i n  mind f o r  
negot ia t ions ,  s o  t h a t  we would not drag t h i s  th ing out  a f t e r  se lec t ion.  
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Simons & Li asked about access to land, and Pedro explained the procedure in 
other contracts was for consultant to send out a letter to all land owners 
asking access and if there are any problems, FCD lands department will help 
out. 

Joe Tram then furnished a map of the area to all attendees and pointed out the 
White Tanks Wash. 

Meeting ended at la45 p.m. 
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AUGUST 1 2  1991 
Mr. Geza E. Kmetty, P.E. 
Principal 
McLaughlin Kmetty Engineers, Ltd. 
3030 North Central Avenue. Suite 402 
Phoenix, Arizona 85012 

SUBJECT: Contract FCD 90-69, Buckeye Area Flood Insurance Study 

Dear Mr. Kmetty: 

Contract FCD 90-69 is being processed for Board approval on September 3, 1991. 
We will need your insurance certificate by August 27. 1991, as outlined in the 
contract, Page 7 of 8, in order to issue a Notice to Proceed when the contract 
is approved. 

- 
Except for Professional Liability Insurance and Workers' Compensation 
Insurance, the Flood Control District of Maricopa County is to be added as an 
additional insured in the policy and identified as such on the insurance 
certificate. 

If you have any questions. please do not hesitate to call me at 262-1501. 

Chief, Contracting Branch 
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CEZA E. KMETTY ,Fp:.; RONAI.UC. McLAUGlll.lN 

,%KICKOFF MEETING IIAl.I~OllLI E. EIlI<:KSON 
., .'. 

. . .. . \  .< .. I)OIII;LAS'~, SOVEI~N 
'y$l : .f WII.I.IAM 11. KENUA1.L 

1lAI.l'II I.. TD1113N 
TERRENCE 1'. KENYON 

: TO: 
UONA1.D I.. ZIEhlllA 

FROM: Geza E. Kmetty 
. . ;.!, . : 

DATE: September 10j11991 
lij, ; b 

SUBJECT: Buckeye Area Flood Insurance Study 
Contract FC?, 90-69 

..:.. 
/'... . 
%., 
.,.a 

The Kickoff Meeting was held at the office of the District at 8:00 a.m. on September.10, 1991. .. , 
The following attended the meeting: E ( . .  . i  

J[: ; 

Mr. Tim Murphy, Floid Control District of Maricopa County (FCDMC) 
Mr. Pedro Calza, FCDMC 
Mr. A~ni r  Motamedi, FCDMC 
Ms. Marta Dent, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Joe Rumann, George V Sabol Consulting Engineers, Inc., (GVSCE) 
Mr. Larry Maldonado, Project Engineering Consultants, (PEC) 
Mr. Geza E. Kmetty, MKE 
Mr. Frank Brown, MKE 

.>~ ~. . r .  .- 
The following items were discusse isions made and actions agreed upon, in chronological 
order: 

1. Personnel Assiynment~ F ect Supervisor - Mr. Calza; FCD Project Manager - 
Mr. Murpl~y; FCD IIydmlogy Supervisor - Mr. Motamedi; FCD Hydrologist - Ms. Story; 

: FCD GIs Supervisor - Ms. Dent. ' 
. . i;,!, , "<. ,, . 

i Project Manager - Mr. Kmetty; Hydraulics Engineer - Mr. Brown; Project ITydroIogist - 
. . i  Dr. Sabol; FIydrolo~ist - Mr.' Rumann; Project Mapper - Mr. Maldonado; (Dr. Sabol was 
. ' unable to attend t h ~ s  Kickoff Meeting.) 

<,;' : 
2. Mapnine: Mapping will begin very soon. The Town of Buckeye mapping performed for 

this project will be used by AN <.. . West, the Town Engineer, for their upcoming Master Plan. 
. . 1 _ :  ,.,*. . , .. 

3. 1 Public Notice: MKE will be' responsible for advertising in two newspapers, supplying 
. :  originals (not copies) of the Affidavit of Publication, and an actual clipping of the 
i .  advertisement. The two newspapers will be the Arizona Republic and the local Buckeye 
, : newspaper. If no local paperexlsts, then the West Valley View will be utilized. 
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4. References: The Appendix A-GIs Data Specification, Revised July 19, 1991 and the ,.. . , . "Instructions lor Organizing and Submitting Technical Documentation for Flood Studies" 
ADWR, Revised September 1991, slioultl be used for this project. 

5. c h e l e :  A Bar Chart Scliedule wit11 milestone dates should be prepared. (one is 
enclosed with these niin~rtes - Editor). 

.. . , . .  . 
6. .. Peport F o r m &  The AGKreport, presented at the meeting, should be used for the 

Mannings n Value Determination report. A copy of this report will be available for loan. . . 

At this point, Mr. Ru~nann arrived at the meeting. 

7. The County plans to have everytlling on ARC-INFO. For this project, the USGS 
topograpl~ic map w~ll not be prepared in GIs format. 

The State Plane Coordinate System will be used for GIs maps. Mr. Kmetty will 
coordinate a meeting between PEC, Kenney Aerial Mapping (a sulxonsultant to PEC) and 
Ms. Dent to coordinate the mapping and GIs information. 

8. Notice to Proceed; The official date of the Notice to Proceed is Septeniher 3, 1991 per 
a telephone call from the District. Written Notice to Proceed will be mailed soon. 

9. Scope of Work: Particular items in the Scope of Work were discussed as follows: 

a. Phase I, Task 1.1: ADOT 1-10 clrawings are probably not at FCD. The Burgess 
& Niple report for the area west of tlie IIassayampa River sl~ould be obtained. 

b. Study Area: The watershed boundary for the area east of Dean Road sl~ould tie 
into the White Tanks Wash stutly, such study to be supplied l)y Mr. Calza or Mr. 
Motaniedi. 

At this point, Mr. Calza left the meeting. 

c. Mylars: Should be provided, in addition to tlle GIs data. 
is 

d. Canal Overtop ing: Tl iereb  an August 1990 lawsuit concerning canal overtopping. 
Mr. Drown a n f ~ r .  Runlann plan to contact the canal owners for operation data. 

e. Future Culverts: Mr. Motamedi hopes the study will assist the County in locating 
future culverts within the stutly area. 

f. Hydrology: Mr. Rumann notes there are about 30 different soils in the study area. 
The basis for assuming plowed or unplowed fields will be based upon cliscussions 
with tlie canal owners. Any irssumplions should documented. 

g. Meetings and Submittals: Subtnittals sliould be prepared for future incorporation 
into the Final Report. Submittals should he sent to the District for review, prior 
to any scheduled review meetings. It is anticipated to have one meeting per 
month. 

h. MCUIIP Program: Mr. Runlann has a copy of the September 1991 version. 
. . 
,.,. . . .  
.. . . .. 

SW-W\9.l0.9l.W2 . . a 



i. Phase I, Task 3.13: ~ r k c e e d i n ~  wit11 Objective 2 will be decided after the meeting 
' . . to accept/reject the S-graph results. The Gilbert-Chandler FIS has a sinlilar 

situation. A real reduction , , should be considered and documented. 
8e; .,:. ,. ... . 

j. ADWR Involvement: An initial consultation with Mr. Dave Creighton of ADWR 
and Mr. Motamedi o rMs .  Story, Mr. Brown and Mr. Rumann should be held. 
ADWR review and approval is not required for this project. 

10. Technical Discussions: specific technical questions should be addressed to the most 
approp~iate person. A handwritten record of the conversation should be sent out to Mr. 
Kmetty, Mr. Murphy and those involved in the discussion. 

11. FEMA Submittals: FCD will submit to FEMA the technical information supplied by 
MKE. The l~ydrology sl~ould not be submitted separately. 

12. 1-ocal Meetines: An initial meeting should be scheduled with appropriate Town of 
Buckeye officials. Mr. Greg Schulke with AN West is the Town Engineer and Mr. Fred 
Carpenter is the Town Manager. 

13. Milestone Dates; ?he data collection completion date will be pushed back due to the date 
of this kickoff meeting. 

Mr. Maldonado arrived at the meeting at this point. 
, ... 

14. Surveving; 

8 a. Data from the recently approved Salt-Gila flooding and erosion study should be 
used, if it is started on time. The District Project Manager is Mr. Doug Toy. 

b. GPS will be utilized and PEC already has the software up and running. 

c. Ms. Dent will give PEC the file format. 

15. E l o o d i n ~  The County Highway Department has paid for claims south of the Buckeye 
Canal so there must be flooding south of the Canal. 

The meeting adjourned about 9 4 5  a.m. 

. . 
Distribution: . *  ), ,.,. 

Mr. Tim Murphy, FCDMC 
Mr. Pedro Calza, FCDMC 
Mr. Amir Motamedi, FCDMC 
Ms. Marta Dent, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Joe Rumann, GVSCE 
Mr. Larry Maldonado, PEC 
Mr. Frank Brown. MKE 
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ADWR MEETING NOTES 

Distribulion 
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'I'EIIR!:Nl:I? 1'. K I I N Y O N  

FROM: Frank Drown %&< & 
McLaugl~lin Kmetty Engineers, Ltd. (MKE) 

DATE: Septeanber 30, 1991 

SUBJECT: B~lckeye Area Flood Insurance Study 
Contract FCL) 90-69 

A meeting was held at the office of the Arizona Department of Water ~esources 
(ADWR) at 9:45 a.m. on September 26, 1991 to inform ADWR of the Buckeye Area 
Flood Insurance Study. The following attended the meeting: 

Mr. Dave Creigliton, ADWR 
Mr. Tim Murphy, Flood Control District of Maricopa County, FCDMC 
Mr. Amir Motamedi, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Joe Rumann, George V. Sabol Consulting Engineers, Inc., (GVSCE) 
Mr. Frank Brown, MKE 

Tlie following is a sutiimary of tlie discussion: 

1. The Watershed Map (handwritten draft form) was presented. The Roosevelt Irrigation 
District canal (RID Canal) wasteway near the Hassayampa River sliould be checked to 
verify drainage basin delineation. 

2. Mr. Creighton is not aware of any flooding problems in the study area. 

3. ?he design rainfall will be a me 11 storm and FCDMCki G 11r storm. l l ~ e  storms last 
year in August-September produced 3 112 to 4 114 inches of rain in 3 hours, and thus do 
not fit FCDMCb distribution curves. 

: 4. The Green and Ampt method will be used for rainfall losses. An agricultural area couia 
have rainfall excess if irrigated at the time of a storm. 

5. Contact should be mage with the County Agricultural Extension Office, the County Field 
Crop Specialist, each Canal District as to crop type, and the Soil Conservation Service 
Field Agent in Buckeye. 

6. Factors that could be considered in the hydrology are the irrigation rotation pattern (10- 
day?), the water l<olding capacity of tlie soil, the fact that a recently plowed fieltl cat1 
absorb more rainfall, and the per cent fallow (10-15%?). The Buckeye Canal presently has 



excess water, so the fields may be wetter than average, historically A tl~understorm 
occurrring April to October would fall upon cotton in full foliage. 

7. Future study area develo ment could be considered by checking County Records for f: planned subdivisions and uilding permits. 

8. The Muskingum-Cunge routing method will be used, with typical channel dimensions. 

9. The small outlet pipes at the Buckeye FRS will be assumed closed, as that is the normal 
method of operation. 

10. The August-September 1990 storms were apparently the first time the Roosevelt Canal was 
overtopped since the 1930tj (the Buckeye FRS was constructed in 1970 +/-). 

11. The area used to have sl~allow groundwater. 

12. ' n ~ e  berms north of the RID canal in private agricultural fields were probnl>ly built to 
protect the RID canal from runoff, and it is doubtful that any design standard was used 
for the berms. 

13. The ADWR document "Instructions for Organizing and Subtnitting Technical 
Documentation for Flood Studiesn will be used. 

14. The expected completion date is July 17, 1992. 

15. Photographs of roads, irrigation and drainage structures were reviewed. 

16. Both canals try to take advantage of stormwater runoff by accepting tlte "free" water. 

Distribution: 

Mr. Tim Murphy, FCDMC 
Mr. Pedro Calza, FCDMC 
Mr. Amir Motamedi, FCDMC 
Mr. Dave Creighton, ADWR 
Ms. Sandy Story, FCDMC 
Mr. Joe Rumann, GVSCE 
Dr. George Sabol, GVSCE 

' Mr. Geza Kmetty, MIWE' 
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PROGRESS MEETING NO. 1 NOTES 

TO: Distri1)ution 

FROM: Frank Brown 
McLatlglilin 

DATE: September 30, 1991 

SUBJECT: Unckeye Area Flood Insurance Study 
Culltract PCD 90-69 

Progress Meeting No. 1 was held at tlie ollice of McLaugf~lit~ Ktnetty Engineers (MKE) at 10:45 
a.m. on October l G ,  1991. Tlie foUowing attended tlie meeting: 

Mr. Tirn Murphy, Flood Control District of Maricopa County, (FCDMC) 
Ms. Sandy Story, FCDMC 
Dr. George V. Sabol, George V. Sabol Consulting Engineers, (GVSCE) 
Mr. Joe Rumann, GVSCE 
Mr. Geza Kmetty, MKE 
Mr. Frank Brown, MKE 

The following is a summary of the discussion, decisions made and actions agreed upon (numbered 
items correspond with the agenda): 

1. Schedule 

Mr. Kmelty presented a Project Schedule. ADWR Meeting No. 2 is not needed, as Mr. Dave 
Creighton is satisfied will1 the results of ADWR Meeting No. 1. 

2. Mapping 

The mapping is going well, yet there were some problems with some benchmarks being 
destroyed. Global Positioning System (GPS) is reportedly being used by Project Engineering 
Consultants (PEC) for this project. 

3. Ilrainage Surveys 

All of the railroad trestles have been measured, and elevations wU be added after benchniarks 
are brought into the area. 'Ilie sketches provided by the surveyor should be supplied in the 
Technical Appendix, along with 1 color Xerox copy of a photograph at each trestle. 

Three calls from the Rights-of-Entry letters were received by the District, and two calls were 
received by MKE. One property owner has refused access to the surveyors. A portion of his 
property is in tlie current Flood Zone A. 



4. Soil Boundary Map 

?lie SCS soil boundary map has been electrostatically scanned and placed on floppy diskette. 
In-l~ouse editing will be perfomled to add soil name designations. ?lie soils tilap is being 
prepared as an overlay on tlie USGS topo base map. 

5. Data Cnllectio~~ 

Tlie Data Collection Summary Report was discussed. Item 3 of that report (review White 
Tanks ADMS) will be done by Mr. Runiann sl~ortly. Item 6 (meeting with Town of Buckeye 
officials) will be scheduled at the appropl-iate time. Mr. Fred Carpenter, Town of Buckeye 
Manager, is aware o l  the study. Mr. Rumann will review tlie IIassayampa River Re-Study 
(Item 12). Additional Discussion: 

a. ?he Buckeye FRS Dam Break Reports sliould be returned to the District. 

b. Roosevelt lrrigation District (RID Cnnd and Buckeye Irrigation District (DID canals 
(Items 4 and 5): Both canals are angetous to drive during a storm. Each calla carries 
about 350 C E .  

J :  I 
c. Telephone messages have been left at tlie local SCS fielcl office, hut no contact llas been 

made to date. 

d. Dr. Sabol has contacted tlie U.S. Arrny Corps of Engineers for the 1978 Luke AFB 
Study that relates to the Buckeye FIS. 

6. Ilydrology - Objective 1 

The Ol~jective 1 Hydrology was discussed. 

a. l l ~ e  Watershed Map was submitted to the District on October 11. Tlie delineation of 
79 subbasins within thc stutly area is acceptable to the District. A one page dcscriptiun, 
"Ooculnentation of Subbasin Delineation" and a subbnsin flow diagram were handed out. 

b. Tlie level of detail for the Flooding Reports sliould be: briefly describe the types of 
claims and damages. l l ~ e  format of the Data Collection Summary Report is acceptal~le 
as is for the Final Report. Reports preceding tlie Final Report sliould be prepared as 
draft portions of the Final Report. 

c. Areas have been planimetered from the Watershed Map and tlie Soils M a y  These 
areas will not agree wit11 coniputer measured areas. The difference 1s of no 
consequence. The cost to supply t l ~ e  k i d  of GIs  maps necessary for computer 
measured areas is exorbitantly expensive and will not be supplied. 

llie flow from Sub-basins A1, A2, Bl, and B2 will be routed out of the stucly area. 

l l i e  railroad trestles in Sub-basin 1110 appear to be for grade control and not for 
drainage purposes. l l i e  field pl~otographs substantiate this assunil)tion. 



a d. Modeling above Canals: l l i e  WLB Group, in tlie White Tanks ADMS, assumed tllat the 
canals were full at t l ~ e  start of a runoff event and there was no canal break. This 
follows District policy and will be used for the Buckeye F1S. Mr. Rumann will write up 
the various canal scenarios and subn~it it to the District. 

e. Modeling Agricultural Areas: SCS will be contacted to find out if the dark areas on 
aerial photographs itldicate different soil conditions or irrigation status. Cotton is 
irrigated once every week and alfalfa once every 10 days. l'wo crops are grown per 
year, with a fallow period in February and March. Approximately 85% of the fields are 
irrigated at any one time. Flooded fields will probably be assumed to be impervious. 
DT1-1ETA dry will be used for typical desert areas. 

7. Miscella~~eous Information: 

a. Legal announcements concerning tlie study have been placed in the Arizona Republic 
and the Buckeye Valley News. Original affidavits will be supplied to tlle District. No 
one has responded yet to the ads. 

b. The District has requested ?'ecIinical lnformntion from F E W .  Tlie Consultation and 
Coordination Officerb (CCO) meeting cited in FEMA 37 is probably for a corisultant 
performing work directly for FEMA, thus does riot apply to this FIS. 

c. The Quarterly Cash Flow Projection was presented to the District. 

8.  Next Meeting 

The next meeting, Progress Meeting No. 2, is planned for Thursday, November 21 at the new 
offices of the District. 

Tlie meeting adjourned about 11:45 a.m. 

Distribution: 

Mr. Tim Murplix FCDMC 
Ms. Sandy Story, FCVMC 
Mr. Joe Rumann, GVSCE 
Dr. George Sabol, GVSCE 
Mr. Geza Kmetty, MKE 



FCD PA& NO. 90-69 
Buckeye Flood Insurance Study 

Progress Meeting No. 1 

AGENDA 

October 16, 1991 
10:OO am. 

1. Schedule - Geza Kmetty 

2. Mapping - Geza Kmetty 

3. Drainage Surveys - Frank Brown 

4. Soil Boundary Map - Frank Brown 

5. Data Collection - Joe Rumann and Frank Brown 

6. Hydrology - Objective I - Joe Rumann 

a. Sub-basin maps 

b. Level of detail in Reports 

c. Area calculations 

d. Modeling above canals 

e. Modeling agricultural areas 

7. Miscellaneous Information - Frank Brown 

a. Announcements 

b. FEMA Contact 

c. Quarterly Cash Flow Projection 
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PROGRESS MEETLNG NO. 1 ACTUAL SUBMITTAL . 
PROJECT BUCKEYE AREA F.I.S. LOCATION BUCKEYE. ARIZONA DATE 10/16/91 

PHASE I - HYDROLOGY AND MAPPING CALENDAR PERIOD 
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PROGRESS MEETING NO. 2 NOTES 

TO: Distribution 

FROM: Frank B m  
McLaughlin 

DATE: November 26, 1991 

GEZA E. K M E R Y  
RONALD C. MeLAUGHLIN 

IIALFORD E. ERICKSON 
DOUGLAS T. SOVERN 

WILLIAM R. KENDALL 
RALPH L. TOREN 

TERRENCEP.KENYON 

DONALD L. ZIEMRA 

SUBJECX Buckeye Area Flood Insurance Study 
Contract FCD 90-69 

Progress Meeting No. 2 was held at the office of the District in the New River Room at 1:30 p.m. 
on November 21, 1991. The following attended the meeting: 

Mr. Tim Murphy, Flood Control District of Maricopa County, (FCDMC) 
Ms. Sandy Story, FCDMC 
Dr. George V. Sabol, George V. Sabol Consulting Engineers, (GVSCE) 
Mr. Joe Rumann, GVSCE 
Mr. Geza Kmetty, MKE 
Mr. Frank Bmwn, MKE 

The following is a summary of the discussion, decisions made and actions agreed upon (numbered 
items correspond with the agenda): 

1. Old Business - Items 6 d. and e. (modeling above canals and agricultural areas) from 
Progress Meeting No. 1 were discussed. Mr. Rumamb two letters sent November 1 on 
these topics have not been formally responded to by the District, but the District has no 
major problem with the contents of the letters. 

Item 6 c. For the subbasins to be routed out of the study area, such as Sub-basin Al, the 
discharge at the study boundary will be reported. 

2.a. Schedule - Mr. Kmetty presented a Project Schedule. Work is progressing in a timely 
fashion. 

2.b. Mapping - The contact prints have been made and pencil manuscripts of the aerial mapping 
have been completed. There will be a meeting at Kenney Aerial Mapping on November 
25 concerning preparation of the final mapping. 

2.c. Drainage Surveys - The three-point cross sections along the Roosevelt Canal have been 
completed, with the Buckeye Canal to be completed soon. The low points along Broadway, 
Southern and Baseline have been surveyed. To complete the railroad trestle survey, the 
elevation of one reference railroad tie will be taken, then all other elevations will be known. 
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2.d. Soll Boundary Map - Mr. Bmwn will meet with Marta Dent on Monday Nwember 25 at 
8 a.m. to view the Soils Map, which has been transferred from an ACAD drawing to 
ARC/INFO. The soil name abbreviations are on a separate layer. 

2.e. Hydmlogy - Objectire 1 

The Objective 1 Hydrology was discussed. The following draft reports were submitted: 
Precipitation Calculation Report, Rainfall Loss Parameters Report, Unit Hydrograph 
Parameters Report, and Routing Parameters and Procedures Report. The current Watershed 
Map was presented. 

1. nYo storms were modeled, a 24-hour general storm and a dhour local storm. The 
MCUHP pmgram generates JD records for each sub-basin, which causes HEC-1 
interpolation. This is explained further in the report. 

2. For rainfall losses, there are few different land uses. Mr. Rumann will hotograph the 
areas depicting assumptions made and include them in the preliminary raft report. A 
table will be prepared detailing the Rainfall Loss Parameters. 

B 
Approximately 30% of the cmp areas within the Roosevelt Irrigatiod District are fallow at 
any one time,with 0% vegetative cover, per SCS information. The remaining 70% has 
100% vegetative cover. A certain percentage is always under water, thus will be treated as 
impervious. Cotton and alfalfa are double-cropped, with two months fallow per year. The 
hydrology at this time has used simple loss calculations, such that irrigated areas are 
saturated, which is a conservative assumption. 

Infiltration rates were obtained from the RID and the BID. nYo tables will be added to 
the report, which will assist in quality control of the Hydrologic Design Manual. 

3. The square sub-basins cause some lag time calculation problems. The shorter Lca will be 
used, as explained in the Unit Hydmgraph Parameters Report. 

4. Work has begun on the Objective 2 portion of the Scope of Work. Parameter Kn for desert 
areas will be 0.25, and 0.2 for other areas. 

5. An explanation of the storage volume routine upstream of the canals was made. HEC-1 
SA and SE records are utilized. An explanatton of how the field survey data was used for 
the HEC-1 input is included in the report, and was explained graphically at the meeting. 

6. A muting map would be helpful to understand flow paths. 

25. Modellng Concepts - Ten hydrographs cross the Roosevelt Canal, which are routed to the 
largest railroad trestle. The railroad was apparently designed not to block any flows, nor 
to store runoff along the embankment. Within the Town of Buckeye, more sub-basins ma 

Jl be needed. lbelve hydrographs are generated along the Buckeye Canal. A decision w' 
be made later as to sum all 12 hydrographs at one location, or to mute each one one mile 
to the west. The gradient along the canal is about 30 feet in 12 miles. 



a 2.g. Miscellaneous - 
1. One of the property owners, Mr. Fuller, called Mr. Brown to report he had first hand 

knowledge of flooding on his property. Mr. Fuller will be visited at the appropriate time. 
No further calls have been received by anyone. 

2. Mr. Bmwn and Mr. Rumann will discuss the implications of the one property owner who 
has refused survey access. 

3. Mr. Murphy to MKE all available information requested from FEMA, which contains 
very little technical data and several items of correspondence. 

4. Mr. Murphy gave Mr. Rumann the FCDb Flooding Report in the Buckeye Area, for the 
1990 storms. 

2.h. Next Meeting - A coordination meeting is planned for December 13 or 16 to discuss FCDk 
review of the submitted draft hydrology reports. . 

Progress Meeting No. 3, is planned for January 20th, and Dr. Sabol will call to confirm. 

ACTION ITEMS 

1. A routing map will be prepared and submitted to the District. 

2. FCD will respond on routing at each railroad trestle, especially in town. 

3. The HEC-1 model will be run after review comments from FCD. The present loss assumptions 
will be used, and then a decision made on increasing RTIMP due to irrigation. 

4. The Bureau of Reclamations lag relation factors are used in the spread sheet. FCD will call 
GVSCE if the Army Corps of Engineers' factors should be used. 

5. mica1  field routing mss-sections will be supplied. 

6. Calculations on the Buckeye Canal storage volume routing will be submitted to FCD, once the 
survey is completed. 

The meeting adjourned about 3:15 p.m. 

Distribution: 
Mr. Tim Murphy, FCDMC . , .  

. . .  . . . Ms. Sandy Story, FCDMC 
Mr. Joe Rumann, GVSCE 
Dr. George Sabol, GVSCE 
Mr. Geza Kmetty, MKE 
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FCD Project No. 90-69 
Buckeye Flood InsuranceStudy 

Progress Meeting No. 2 

AGENDA 

1. Old Business - A review of Last Meetings Notes. 

2. New Business: 

a. Schedule - Geza Kmetty 

b. Mapping - Geza Kmetty 

c. Drainage Surveys - Frank Brown 

d. Soil Boundary Map/ARC Information - Frank Brown 

e. Hydrology - Objective I - Joe Rumann 

Rainfall 

Losses 

Unit hydrographs 

Routing 

f. Modeling Concepts 

g. Miscellaneous 

h. Next Meeting 
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COORDINATION MEETING NO. 1 NOTES OEZA E KMETTY 
R O N A L D  C hleLAUCIII.IN 

TO: Distribution 
I IA I .FORD E EHICKSON 

LlOIIlILAS T SOVEI lN  

FROM: Frank Brown - McLaughlln Kmetty WII.1 I A M  R K E N D A I  I,  
1LAI.I'II L T O R E N  

DATE: December 18, 1991 TERIIENcE P K E N Y O N  

SUBJECR Buckeye Area Flood Insurance Study DONALD I. ZIE~IIIA 

Contract FCD 90-69 

Coordination Meeting No. 1 was held at the office of the District at 9:30 a.m. on December 17, 
1991. The following attended the meeting: 

Mr. Tim Murphy, Flood Control District of Maricopa County, (FCDMC) 
Mr. Pedro Calza, FCDMC 
Ms. Sandy Story, FCDMC 
Dr. George V. Sabol, George V. Sabol Consulting Engineers, (GVSCE) 
Mr. Joe Rumann, GVSCE 
Mr. Geza Kmetty, MKE 
Mr. Frank Brawn, MKE 

The following is a summary of the discussion, decisions made and actions agreed upon. The 
purpose of the meeting was to receive the Districts hydrology review comments and discuss the 
project to date. 

a 1. Mapping - 
Mr. Brown presented draft blueline copies of the ten sheets that comprise the Town of 
Buckeye mapping. Ihe District needs to coordinate the southern mapping limits to be done 
by Baker Engineers so that the Gila River floodplain is mapped. 

2. IIydrology Review 

Ms. Story presented review comments in the form of an Interoffice Memorandum, which 
should be referred to for a more complete discussion than contained herein. Ms. story will 

rovide a sample of multi-level precip~tation calculations. Vegetation cover of 5% was used, 
gut at least 10 or 15% should be used. Unit hydrogaph Kn values were already adjusted from 
0.25 to 0.05. 

Dr. Sabol is working on better, less subjective techniques for estimating lag time. This information 
was presented later in the meeting. 

Should local farmers be contacted for lag time? Mr. Rumann has already talked with some area 
residents and it takes about 2 hours after a rain for flooding to be noticed. Documentation should 
be provided for lag times, rather than just concurrence with WLBb results in the White Tank 
ADMS. 

Routing sections along existing streets are 300 foot wide channel cross sections, with a 60 foot 
wide channel bottom. This avoids HEC-1 error messages and is acceptable to the District. 
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3. Drainage Maps 

Better visual presentation will be repared for the muting map werlay. An additional overlay 
showing length to centroid, etc. wil f be prepared. The number of overlay maps should be kept to 
a minimum, yet avoid presenting too much information on any one map. 

4. Railroad Area 

Per Mr. Rumannb discussions with the Southern Pacific Railroad, the railroad was designed to 
pass the 50 year flow. Flooding problems fmm the August 1990 storm were cited, east of the 
study area. 

All of the railroad trestles have been measured, and elevations taken. Three point cross sections 
were not taken. The topography is such that the drainageway to the trestle 1s eroded below the 
adjacent fields. Cross sections parallel to the railroad might be more appropriate. GVSCE has 
enough information to adequately complete the hydrology without three point cross sections. 

It may be advantageous to proceed into Phase I1 at this point. Mr. Kmetty will obtain a fee 
estimate from Kenney Aerial Mapping for strip maps along the Buckeye Canal and the Railroad. 
The Roosevelt Canal has the lowest priority for stri maps. It may be ossible to obtain adequate 
floodplain delineation from the IIec-1 model for t f' le Roosevelt Canal: When FEMA delineates 
a flood depth deeper than 1 foot, it is an average of one foot deep over the reach with the same 
designation. 

Sub-basins will be added along the railroad, east of Buckeye, to obtain the 100 year flow rate along 
the railroad. 

5. Floodplain n Values 

MICE and GVSCE each received a copy of the USGS n value study. 

6. Next Meeting 

The next meeting, Progress Meeting No. 3, is planned for 1:00 P.M., Friday, January 24, 1992 at 
the new offices of the District. 

7. Miscellaneous 

After the meeting, Mr. B m n  made an informal submittal of the topographic mapping to Marta 
Dent, Flood Control District OIS Supervisor. The purpose is to discover any obv~ous errors that 
could be corrected now. 
The meeting adjourned about 11:OO a.m. 

Distribution: 
Mr. Pedro Calza, FCDMC 
Mr. Tim Murphy, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Joe Rumann, GVSCE 
Dr. George Sabol, GVSCE 
Mr. Geza Kmetty, MKE 
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MEMORANDUM 

GIs COORDINATION MEETING NO. 1 NOTES 

GEZA E .  KMETTY 
RONALD C. MeLAUGHLIN 

1lALFORD E .  ERICKSON 
DOUGLAS T. SOVERN 

WlLLlAM R KENVALL 
RALPII L TOHEN 

TERRENCE P. KENYON 

1)ONALD L ZlEMDA 
TO: Mr. Tim Murphy, Flood Control District of Marlcopa County (FCDMC) 

FROM: Frank Brown 9 4  
McLaughlin Kmetty Engineers, Ltd. (MICE) 

DATE: January 13, 1992 

SUBJECT: Buckeye Area Flood Insurance Study 
Contract FCD 90-69 

GIs  Coordination Meeting No. 1 was held at Kenney Aerial Mapping at 9:00 a.m. on January 
10, 199,l! The following attended the meeting: 

- - 
Mr. Ellis Hyde, Kenney Aerial Mapping (KAM) 
Mr. Frank J. Deal, KAM 
Mr. Dick St. Onge, KAM 
Ms. Marta L. Dent, Flood Control District of Maricopa County (FCDMC) 
Mr. Larry Maldonado, Project Engineering Consultants (PEC) 
Mr. Geza Kmetty, McLaughlin Kmetty Engineers (MKE) , 

Mr. Frank Brown, MKE 

The purpose of the meeting was to discuss and coordinate the GIs requirements for the project. 

The following is a summary of the discussion: 

1. The Flood Control District will supply an AML for this project. An AML is basically a 
set of instructions to create individual sheets for the mappe! .:tea in the Town of Buckeye. 
There will be 1 computer coverage that shows the entire mapped area with title block, 
legend, etc. and then 10 AMB, one for each sheet. 

2. The current GIS specifications are in the process of being revised by the District. A 
partial set of specifications, which cwers the requirements for the Buckeye project, is 
available from Ms. Dent. The complete set should be available'on January 30. 

3. There was discussion on data transmitted by modem. The District prefers to have disks 
or tape in order to have an actual physical transmittal. Floppy diskettes are acceptable, 
as well as QIC-1.50 data cartridges. 

4. Ms. Dent has appreciated the partial submittals on this project. 
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5. There was discussion on future rojects being submitted in diskette form only. At the 
*-+ present time mylars are pMerred,- YQV,, .,,A 
. - 

@ 
6. KAM would like to visit the Districtb new electrostatic plotter. I 
7. The soils map is essentially complete and final translation will be completed soon by KAM. 

The draft watershed map was shown to KAM. The next step is to have the watershed 
map and overlays scanned into AutoCad format, then given to KAM for ARCIINFO 
translation. Ms. Dent brought up the fact that Rudy Strickland with the District wants the 
watershed maps to have uniform legends. 

8. It is understood by KAM, PEC and MICE that Kenney Aerial will prepare the final GIs 
translations for t h ~ s  project, as part of their current contract with PEC. 

The meeting adjourned about 10:OO a.m. I 
Tim, there are a couple of different ways we could proceed with this project in view of the above 
discussion. One would be to submit the Phase I maps (Buckeye contours, soils and watershed 
maps) using the current GIs specifications, and the District would modify them to meet the new 647 Y?!; 
GIs requirements. The GIs specifications made part of our contract with you are dated July 19, 
1991. Somewhere along the line we started using the September 24, 1991 GIs  specifications, but 
I can't find anything in our files officially changing the GIs specs. 

Another way to proceed would be to submit a proposal for modifications of the Phase I mapping 
to the proposed GIs  requirements after we receive the new specifications. Geza and I would be 
happy to meet with you at your convenience to discuss which way to proceed. Please call if you 
have any questions prior to our meeting. 

Concerning the additional mapping for the Phase I1 flood plain delineation, what makes the most 
sense at this time is to discuss it at our January 24th meeting. Dr. Sabol and Mr. Rumann have 
information on flow rates and flow volumes that should be made part of the discussion. We have 
the fee estimates for the additional mapping, both for aerial mapping and for field cross-sections. 

Distribution: 
Ms. Marta L. Dent FCDMC 
Mr. Ellis D. Hyde, KAM 
Mr. Frank J. Deal, KAM 
Mr. Dick St. Onge, KAM 
Mr. Larry Maldonado, PEC 
Mr. Geza Kmetty, MKE 
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PROGRESS MEETING NO. 3 NOTES 

TO: Distribution 

FROM: Frank Bmwn %r""‘- 
McLaughlin Kmetty Engineers, Ltd. (MKE) 

GEZA E. KhlETTY 
RONALD C. MeLAU(;lll.lN 

1IAI.PORD E. EItICKSON 
DOIICLAS 'I. SOVEILN 

WILI.IAM 11. KENIJAL.1. 
1IAI.PH I.. TOILEN 

TERHENCE P. KENYON 

DATE: January 24,1992 

SUBJECT: Buckeye Area Flood Insurance Study 
Contract FCD 90-69 

Progress Meeting No. 3 was held at the office of the District in the Hydrology Conference Room 
at 8:00 a.m. on January 23, 1992. The following attended the meeting: 

Mr. Tim Murphy, Flood Control District of Maricopa County, (FCDMC) 
Mr. Pedro Calza, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Steve Waters, FCDMC 
Dr. George V Sabol, George V. Sabol Consulting Engineers, (GVSCE) 
Mr. Joe Rumann, GVSCE 
Mr. Geza Kmetty, MKE 
Mr. Frank Brown, MKE 

The following is a summary of the discussion, decisions made and actions agreed upon (numbered 
items correspond with the agenda): 

1. Old Business - Item 4 of Coordination Meeting No. 1: The strip mapping estimate was 
presented to the District on Tuesday, January 21. 

2a. Schedule - Mr. Kmetty presented a Project Schedule. The progress on HEC-1 modeling 
was inadvertently omitted from the schedule. 

2.b. Mapping - The ERMf have been added to the Town of Buckeye topographic maps since 
the District received bluelines on December 17. The mylars should be submitted with the 
Phase 11 floodplain map. Mylar sepias of each of the topographic maps and semi-rectified 
aerial photographs should be submitted soon to the District for forwarding to the Town 
of Buckeye. 

2s. GIs  ARC/INFO MEETING -(This meeting was held on January 10, 1992, not 1991 - 
editor). MKE is at liberty to contact Mr. Rudy Strickland concerning the on-going GIs 
specification changes. Work on this contract should proceed as follows: Submit the Town 
of Buckeye maps and the soils map using the September 24, 1991 GIs specifications. 
Submit the Watershed Basins and Subwatershed map, using the latest GIs  specs, after 
District acceptance of the Final Hydrolopy Report. Kenney Aerial Mapping has submitted 
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a bill to MILE for additional expense incurred for OIS work. The District prefers this 
contract to stay within its current budget. 

2.d. Preliminary Hydmlogy Report - Objective I - A total of three copies of the draft re ort 
were subm~tted to the District, two for in-house review and one to forward to AD $4 R. 
Dr. Sabol presented a synopsis of the report. Portions were previously submitted as 
progress reports. The results comparison, as contained in Figure 4-1 and 4-2, were 
discussed as *making sense* for the study area. Dr. Sabol ma be contacted directly with 
review questions. Will the current Hydrologic Desi Manual e revised as a result of this r 1: 
study? Probabl not the Unit Hydrograph p m e  ure, but perhaps the Routing chapter 
could be revise d' as a result. 

Dr. Sabol presented the Technical Memorandum resulting from the Objective I1 work, 
which addresses unit hydrographs for agricultural fields and new lag equations for unit 
h drographs. The new lag equation uses the square of the slope, thus is less sensitive to r s ope than the existing equation. The new equation does not use Kn, thus has less "fudge 
factorn to it. Adjustment of lag for return period is also proposed. 

The hydrology values from previous studies are still valid in fight of the Objective I1 work. 
The HEC-1 model is easier to use since UD records, not UI records, are needed. More 
data is needed to verify the results of the new equations. Mr. Waters commented that this 
memo has potential and further theory expansion/testin could be done in the next year 
of the advisory services contract. Dr. Sabol recommen j s that this memo be sent to the 
Los Angeles District of the U.S. Army Corps of Engineers and the Bureau of Reclamation 
in Denver. 

The methods in the memo were not used for the Buckeye Area IIydrology Report, but 
probably would not result in a large change in flow rates tf they were. 

2.f. Additional Mapping 
1. Conventional surveying methods to supplement current USGS maps (enlarged to 

1' = 500') are preferred over new aerial strip maps due to budget constraints. 
Aerial photographs will not be used, as they are not useful enough for these 
agricultural areas. The end result should be floodplain management tool for FCD, 
not a mapping project. The top of the canal road and the railroad will remain at 
the same elevation, thus limiting upstream flooding. Appendix D (maps) to the 
Gilbert-Chandler Area FIS was made available to MKE by the District. 

2. The first FEMA submittal is planned to be June 1st according to last yeark Phase 
I1 Schedule. 

3. Upcoming FIS - The District will send out Letters of Interest for six new Flood 
Insurance Studies in February. 



2.g. Next Meeting - Progress Meeting No. 4 is planned for February 10, 1992 at 2:00 PM. (Mr. 
Murphy called MICE later that day to reschedule to February 12th at 2:00 PM.) The 
Districts Hydrology Report review comments will be received at that time. 

The meeting adjourned about 9:30 a.m. 

Distribution: 
Mr. Tim Murphy, FCDMC 
Mr. Pedro Calza, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Steve Waters. FCDMC 
Mr. Joe ~umann;  GVSCE 
Dr. George Sabol, GVSCE 
Mr. Geza Kmetty, MKE 
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Buckeye Flood Insurance Study 

Progress Meeting No. 3 

AGENDA 

January 23, 1992 
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1. Old Business - A review of Last Meetings Notes. 

2. New Business: 

a. Schedule - Geza Kmetty 

b. Mapping - Geza Kmetty 

c. GIS ARC/INFO Meeting - Geza Kmetty 

d. Preliminary Hydrology Report - Objective I - Dr. George Sabol 

e. Objective I1 - Dr. George Sabol 

f. MisceUaneous 

Additional Mapping 

g. Next Meeting 



PROGRESS MEETING NO. 3 
P R O J E C T  SCHEDULE 

PROPOSED - MEETINGS 
ACTUAL SUBMITAL . 

PROJECT BUCKEYE AREA F.I.S. LOCATlON B U C K F M  ARIZONA DATE 1 /23 /92 
PHASE I - HYDROLOGY AND MAPPING CALENDAR PERIOD 



FCD PNect No. 90-69 
Buckeye Flood Insurance Study 

Progress Meeting No. 3 

AGENDA 

January 23,1992 
8:00 a.m. 
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a. Schedule - Geza Kmetty 

b. Mapping - Geza Kmetty 

c. GIs ARC/INFO Meeting - Geza Kmetty 
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f. Miscellaneous 

Additional Mapping 

g. Next Meeting 
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PROGRESS MEETING NO. 4 NOTES 

TO: Distrlbution 

GEEA E. KMEI 'TY 
R0NAI.D C. McLAU(illl.lN 

IlAL.FORII E .  I.:llICKSON 
IIIlIJlII.AS 'P. SOVEBN 

WIl.l.IAM I<. KEN1)AI.L 
I lAl . I ' I I  I.. TOIIICN 

TERI tENCE P. KENYON 

U0NAI .D  L ZIEhll lA 
FROM: Geza E. Kmetty, McLaughlin Kmetty Engineers, td. (MKE) 

Frank Edward Brown, M m  d k.- 
DATE: March 4,1992 

SUBJECT: Buckeye Area Flood Insurance Study 
Contract FCD 90-69 

Progress Meeting No. 4 was held at the office of the District in the Hydrology Conference Room 
at 2:00 p.m. on March 2, 1992. The following attended the meeting: 

Mr. Tim Murphy, Flood Control District of Maricopa County, (FCDMC) 
Ms. Sandy Story, FCDMC 
Mr. Steve Waters, FCDMC 
Dr. George V. Sabol, George V. Sabol Consulting Engineers, (GVSCE) 
Mr. Geza Kmettv. MKE 
Mr. Frank ~ r o w i ;  MKE 

- 
The following is a summary of the discussion, decisions made and actions agreed upon. 

1. Purpose - The purpose of this meeting was to receive review comments from the District 
and ADWR on the "Buckeye Area Flood Delineation Study Hydrology Report", Draft 
Version, submitted January 23, 1992. 

2.a. Teclinlcal Memoranda - Review comments were made by Mr. Waters. A meeting is 
tentatively scheduled for Tuesday, March 3rd with Mr. Waters, Mr. Tom Hieb and Dr. 
Sabol to further discuss review comments. 

2.b. Technical Memorandum dated February 26, 1992 - Dr. Sabol briefly presented the results 
of his findings for a simplified procedure for routing through agricultural area. In the 
Buckeye area, a Manning's n value of 0.1, a z of 100 with a trapezoidal channel yielded 
similar results to the 8 point cross section routing used in the Buckeye FIS Hydrology 
Report. 

3. Draft Hydrology Report - Written review comments incorporating ADWR's comments with 
the Districtk comments were received. These were presented in the form of an Interoffice 
Memorandum from Ms. Story to Mr. Murphy, dated March 2, 1992. Dr. Sabol presented 
his own review comments on typographical or editorial errors in the report. The text, 
some figures and the HEC-1 input will be revised, and resubmitted. On the revised 
portions of the report will be printed and incorporated into the Final Hydrology Report. 
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4. Future Technical Memoranda - Dr. Sabol proposed revising the Final Hydrology Report, 
as part of this contract, to incorporate the findings of the Technical Memoranda. This 

a 
would be printed as a separate report. Ms. Story will discuss with Mr. Amir Motamedi 
how to proceed on this. 

5. Final Hydrology Report - This re ort will be completed accordin to the H drologic 
Design Manual currently in use, wit !I out the findings of the Technica k Memoran d" a. Once 
approved by the District, the Final Hydrology Report will be utilized for Phase I1 of this 
contract (Floodplain Delineation). 

The meeting adjourned about 4:00 p.m. 

Distribution: 
Mr. Tim Murphy, FCDMC 
Mr. Pedro Calza, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Steve Waters, FCDMC 
Dr. George Sabol, GVSCE 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

MINUTES OF MEETING 

PROJECT: Buckeye Area Study 
RECEIVED MAY 1 9 1992 

FCD #: FCD 90-69 

PLACE: Town of Buckeye Offices 

DATE: April 10, 1992 9:00 AM 

ATTENDEES: Fred Carpenter. Town of Buckeye 
Greg Schuelke, A-N West 
Tim Murphy, FCDMC 

TOPIC: Update on the Buckeye Area Study 

DISCUSSION: 

1. I informed Mr. Carpenter that the topographic mapping for the Town area has 
been completed and that he would receive a copy of the mapping. 

2. The surveyor has finished all the surveying along the RID and Buckeye 
canals, and also along the SPRR. 

3. The hydrology study is in the final stages. The preliminary hydrology 
results are available if needed. 

4. The consultant (McLaughlin Kmetty Engineers) is beginning on the 
delineations along the canals and railroad. They will be working from 
north to south. 

5 .  I told Mr. Carpenter that based on the information developed so far that it 
looked like there will be no major changes in the delineations along the 
canal. However, the delineations (ponding areas) will extend farther away 
(upstream) from the canals then they do now. This is primarily due to the 
leveling of the fields along the upstream side of the canals. Which the 
approximate study was not able to account for since they didn't do any 
surveying. 

6. I asked Mr. Carpenter if he would like to look at any of the preliminary 
hydrology or delineation results. He said no, but he would like to get a 
copy of the topographic mapping as soon as possible. 

7. I told Mr. Carpenter that 1 would keep him informed of the status of the 
study and would like to have another meeting with him to present the final 
results. I also informed him that we will need to have a public meeting on 
the final results. He said that we could probably use the Town offices and 
that the Town can include public information notices on the water bills. 

a 8. This meeting was held after the meeting on the White Tanks ADMS. 



Mr. Tim Murphy, Flood Control District of Maricopa County (FCDMC) 
Ms. Sandy Story, FCDMC 
Mr. Frank Brown, MKE 

The following is a summary of the discussion, decisions made and actions agreed upon. 

L Purpose - The purpose of this meeting was to discuss the present status of the floodplain 

a delineation study. 

2. Prior Coordination - Since the last progress meeting, project coordination has taken place 
through telephone conversations and informal meetings with Mr. Murphy. 

a. As-Built drawings were obtained showing the new alignment of Johnson Road, and 
Oglesby Road (Spur 85) at the Buckeye CanaL 

c. One copy of the Fin submitted to the District on 

e. All the Elevation 
are a total of 43 



4. Final Hydrology Report - 
a. The Final Hydrology Report is currently being revised by Dr. George Sabol to 

. 

incorporate the effects of storage at the railroad embankment. It is anticipated the 
revised HEC-1 model will be available about June 1, 1992. 

b. On Friday, May 15, Dr. Sabol planned to call the District for verification of . 
whether to use the top of ballast, or the top of rail elevation along the railroad. 
(Note: Mr. Murphy telephoned at 4:30 P.M. to report that top of rail should be 
used, and not top of ballast as previously agreed upon.) 

o The District plans on issuing a written approval of the Hydrology Report after the 
current revisions are complete. 

5. Project Schedule - As a result of the above factors, the completion dates noted in the 
project schedule will be delayed. 

6. GIS Coordination - The usefulness of placing surveyed spot elevations into the Districtf 
GIs database was discussed. The majority of spot elevations are points on the ground in 
agricultural fields subject to regrading by the farmers. There are no coordinates assigned 
to the spot elevations. Mr. Murphy was 'ven one base map sheet as a sample to discuss 
with Ms. Marta Dent the usefulness of p f' acing spot elevations into GIs. If it is agreed to 
not place spot elevations into GIs, then the GIs products for Phase I1 (Floodplain 
Delineation) will be the floodplain and the ERM descriptions. 

7. The District loaned MICE one complete copy of the AGK report on the CAP Canal 
floodplain. 

The meeting adjourned about 10:30 A.M. , . 
. . 

Distribution: 
Mr. Tim Murphy, FCDMC 
Mr. Pedro Calza, FCDMC 
Ms. Sandy Story, FCDMC 
Dr. George Sabol GVSCE 

, , Mr. Geza 

, . 
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GEZA ti. KhIVl'TY 

MEMORANDUM RONALIIC. MeLAll(illl.lN 
IIAI.FOItII E .  EIIICKSON 

l l 1 l l l ~ ~ l , A S  '7'. SOVICllN 

TOWN OF BUCKEYE COORDINATION MEETING \ V I L I . I A ~ I  I I A I . I ~ I I  I{. KPNII~\I . I .  I.. .VII~I , :N 

TERRENCE 1'. KENYON 

TO: Distribution 
UONALIJ I.. ZllChlllA 

FROM: Frank Brown&@ 
McLaugl~lin net y Eng neers, Ltd. (MKE) 

DATE: May 20, 1992 

SUBJECT: Buckeye Area Flood Plain Delineation Study 
Contract FCD 90-69 

A Coordination Meeting with the Town Engineer for the Town of Buckeye was held at 
McLaughlin Kmetty Engineers' office at 9:00 A.M. on May 19, 1992. The following attended the 
meeting: 

Mr. Greg Schuelke, A-N West, Town Engineer 
Mr. Tim Murphy, FCDMC 
Ms. Sandy Story. FCDMC 
Mr.  rank ~ r o w n ,  MKE 

The purpose of the meeting was to discuss and coordinate the floodplain delineation for the Town 
of Buckeye, specifically at the Southern Pacific Railroad from Apache Road to Watson Road. 

1. Mr. Murphy presented Minutes of the meeting held on April 10, 1992. Mr. Fred 
Carpenter, Town Manager, Mr. Greg Schuelke, Town Engineer, and Mr. Tim 
Murphy attended that meeting. 

2. Mr. Schuelke was given two sets of topographic map bluelines fur the Town of 
Buckeye, which were prepared in conjunction with the Buckeye Area Floodplain 
Delineation Study. One set of maps had contours only and the other set had 
contours with an aerial photograph overlay. Both were prepared at 1 inch = 200 
feet with a 2 foot contour interval. 

3. The approximate 100-year floodplain results were presented along the Southern 
Pacific Railroad from Apache Road to Watson Road.' The existing trestles have 
inadequate capacity to pass the 100-year runoff, and the railroad will be 
overtopped. 

4. The floodplain was based upon top of ballast according to a prior discussion with 
the District. There was discussion as to why top of rail should be used. Mr. 
Murpl~y will double-check with others if the top of rail sl~ould be used. (Note: Mr. 
Murphy telephoned at 4:30 P.M. to report that top of rail should be used, and not 
top of ballast as previously agreed uppn.) 

DENVER. CO 

(303) 4684550 



5. Walmart is proposing to construct a large building between the Watson Road 
alignment and the mid-section line to the west, from Southern Avenue to the 
railroad. Mr. Schuelke previously told the Walmart engineer to place the finished 
floor elevations above the top of rail. It was decided that until the final floodplain 
is delineated in this vicinity, that elevation should be adequate. 

6. A centerline profile of Southern Avenue was presented. Runoff that crosses 
Southern Avenue just west of Watson Road would flow along the eastern edge of 
the Walmart site. 

7. The approximate floodplain will be revised within the next two to three weeks, 
which will coincide with the Town of Buckeyeb review of the Walmart Preliminary 
Site Plan to be submitted soon. Coordination of the floodplain results will be 
handled through Mr. Murphy. 

8. The following questions were raised and were unresolved at the meeting: 

a. Is the purpose of the berm just north of the railroad embankment to 
protect the railroad, or is it for collection of irrigation return water? 

b. Is this berm within tlie railroad right-of-way, so that it is likely to remain 
in place after the Wal~nart is constructed? (Note: For floodplain 
delineation purposes, this berm is assumed to be washed out, s i ~ ~ c e  it is a 
non-structural berm, and because it is not continuous in length water can 
get on both sides of it.) 

9. The southern study limit is the Buckeye Canal, so a portion of the Town of 
Buckeye will not be included in any current flood study with the District. 

The meeting adjourned at 10:OO A.M. 

Distribution: 

Mr. Fred Carpenter, Town of Buckeye Town Manager 
Mr. Greg Scheulke A-N West, Town Engineer 
Mr. Tim Murphy, Flood Control District Maricopa County 
Mr. Geza E. Kmetty, MKE 
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PROGRESS MEETING NO. 6 NOTES GEZA E KLIETIY 
RONALD C MeLAUCIII.IN 

IIAl,FOIID E EUICKSON 
TO: Distribution WILI.IAM R KENUALL 

RAI.1'H h TOREN jGJ/rr TERRENCE P KENYON 
FROM: Frank Brown - McLaughlln Kmetty Engineers, Ltd. (M 

DONALD L ZIEMBA 

1)KI'E: August 18,1992 

SUBJECT: Buckeye Area Flood Insurance Study - Contract FCI) 90-69 

Progress Meeting No. G was held at the office of MKE at 3:00 P.M. on August 18, 1992. The 
following attended the meeting. 

Mr. Tim Murphy, Flood Control District of Maricopa County (FCDMC) 
Mr. Geza Kn~etty, MKE 
Mr. Frank Brown, MKE 

The following is n summary of the discussion, decisions made and actions agreed upon. The 
purpose of this meeting was to discuss the present status of the floodplain delineation study. The 
following numbered items are from the enclosed agenda. 

1. Old Business - Since the last progress meeting, project coordination has taken place 
through telephone conversations and informal meetings with Mr. Murpliy. 

• a. A brief review was made of Progress Meeting No. 5 Notes and the Town of 
Buckeye Coordination Meeting, both held on May 19, 1992. There are no changes 
or corrections to these meeting notes. 

2. New I%usiness 

A. Schedule - Mr. Kmetty presented the revised Schedule and rcvised Milestone Dates 
(See Enclosures). The unanticipated revisions to the Final Elydrology Report has 
pushed back the project con~pletion date. 

B. Final Ilydrnlngy Report - George Sabol started revisions in May 1992 and on July 
8, 1992 the revised Final Hydrology Report was subn~itted to FCDMC. The 
Hydrology Report is acceptable to the District and an approval letter will be 
fortl~coming from the District. 

C. Floodplain Mapping and Preliminary Ponding Analysis -'The Preliminary Ponding 
Analysis was submitted on July 30th. Mr. Murphy stated that the approach of the 
Prelin~inary Ponding Analysis is acceptable. The floodplain on Sheet 14 of 23 was 
cliscussed. The floodplain near the mid-section line of Section 34 should be field- 
inspected to verify ground shape. A field-inspection meeting will be necessary, 
using the red-marked floodplain maps. After field-acceptance, the floodplains 
should be drafted onto the base maps. 
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=73 
Mr. Murphy antici ates that FEMA will want an explanation of the step in the f water-surface profi e shown on Sheet 14 of 23. This will be handled in the report 
under "Problem Areas" and will state that it is important to hold the 893.6 WSEL 
due to the conservation of not letting runoff flow to the adjoining subbasin, and 
because future Watson Road will form a physical barrier in tlie area. 

The floodplain, in both plan and profile, should be in the computer as an unbroken 
line. When plots are made in ARC/INFO then dashes could be added for graphic 
display. 

As on Sheet 7 of 23, floodplains less than 1 foot deep were discussed. FEMA will 
round actual depths of 0.5 feet o r  greater to 1.0 feet. For Sheet 7 of 23, three 
items of information will be required: "Zone AH, Depth 1.0', WSEL 998.7". 

Where aerial mapping was obtained for the Town of Buckeye at  1 inch = 200 feet, 
MKE decided to double-map tlie floodplain. The final products will be an 
ARCIINFO floodplain from the 1 inch = 400 feet maps and a mylar overlay for 
the floodplain on the 1 inch = 200 feet aerial mapping area. Reproduction of the 
contours from Sheet 6 should be placed on Sheet 8 to avoid Sheet 6 appearing in 
tlie floodplain maps. (The same is true for Sheets 5 and 7 - thus only Sheets 5 and 
8 are needed to show the floodplain within the Town of Buckeye - Editor.) A note 
should be placed on Sheet 13 stating the floodplain was mapped from the 1 inch 
= 200 feet maps. The aerial background does not have to be printed for tlie final 
floodplain maps on Sheets 5 and 8. 

D. Miscellaneous 

1. ERM's - A written description of all 43 ERM's was sent to the District on 
July 8th. a 

2. Surveys - A  list of Property Owners contacted for Right of Entry for survey 
purposes was submitted to FCDMC on May 26, 1992. 

The new North American Datum of 1988 will replace the National Geodetic 
Vertical Datum of 1929 for this project. MKE should obtain a copy of the 
datum shift (if any) from the federal government. 

3. Soils Map - The  ARCIINFO revisions to the Soils Map will be completed 
and submitted with the ARCIINFO floodplain maps at  the end of the 
project. 

D. Next Meeting - The  floodplain mapping field inspection will occur tentatively on 
September 8, 1992. 

The  meeting adjourned about 5:00 P.M. 

Distribution: 
Mr. Tim Murphy, FCDMC 
Mr. Pedro Calza, FCDMC 
Ms. Sandy Story, FCDMC 
Mr. Geza Kmetty, MKE 



MILESTONE DATES 
(Revised August 18, 1992) 

Buckeye Area Flood Insurance Study 

Contract No.: 90-69 

Scoping - Phase I1 

Floodplain Delineation - Working Maps 

FEMA Report 

Floodplain Delineation - Final Maps 

Final Report, Maps, Deliverables 

Cornoletion Dates 

February 20, 1992 

September 8, 1992 

September 22, 1992 

October 5, 1992 

October 26, 1992 



FCD Project No. 90-69 
Buckeye Flood Insurance Study 

Progress Meeting No. 6 

AGENDA 

August 18, 1992 
3:00 p.m. 

1. Old Business - A review of Last MeetingS Notes, 
plus Town of Buckeye Coordination Meeting Notes. 

2. New Business: 

a. Schedule - Geza Kmetty 

b. Final Hydrology Report - Frank Brown 

c. Floodplain Mapping and Preliminary 
Pondiny Analysis - Frank Brown 

d. Miscellaneous 

ERMS 

Surveys 

Soils Map 

e. Next Meeting 



LEGEND 

PROGRESS MEETING No. 6 PROJECT SCHEDULE - W O S ~  • ufnulcs 
m N  . 9JBUITrN 

PROJECT SUCKEM AREA F.1.S LOCATION BUCKEYE ARIZONA DATE 8/18/92 
PHASE II HYDRAULICS AND F.!.S. 

NO./ DESCRIPTION I CALENDAR PERIOD 
1 PHASE I ~ ~ . I I I I I I I I / ~ / ! ~ I ~ ~ I ~ I I I I I ~ ~ I ~ ~  

1 1 HYDRO REPORT l l i ! l l l i l l l l ! l  I l l  l l l l l  I I .  
lo) Modifications ~ ~ ' ' ~ ! I ! ~ ~ ! ~  / / I  1 / 1 1 / 1 
/b) Final Hydro Re~or t  1 1 I / ! ! I m I I I I I I I  I 1 I 1 1 I 1 1 
I I l l  l l i l l l l l l  I l l  I / I 
( PHASE If / / I  1 I [ ! I 1  



SECTION 1: General Documentation 

and Correspondence 

1.4 General Correspondence 



of 
i 

Maricopa County 
- - .  

HOAKI) o r  OIRI(.:I~I<S 
ona 85009 

lIrlsc\, Ij;~vlcss 
3335 West Durango Street Phoentx, Ariz, 

lelephone (602) 262-1501 Janlrs I1 ~ I I L I I I C ~  

D. E. Sagrarnoso, P.E., Chief Engineer and General Manager 

RECEIVED SE? 2 3 la1 

Mr. Geza E. Kmetty, P.E. 
Principal 
McLaughlin-Kmetty Engineers 
3030 North Central Avenue, Suite 402 
Phoenix, Arizona 85012 

SUBJECT: Contract FCD 90-69, Phase I and Phase 11, Buckeye Area 
Flood Insurance Study 

Dear Mr. Kmettv: 

@ This letter will serve as confirmation of the September 3 .  1991, verbal Notice 
To Proceed for the work under the above-referenced contract that was approved 
by the Board of Directors on September 3, 1991. 

A fully executed contract is enclosed for your use. If you have any 
questions, please do not hesitate to contact Pedro Calza at 262-1501. 

,. - 
Sincere .$, ,- (TI , ..-__I 

* L  anna Cumberland -. 
Chief, Contracting Branch 

Enclosure (1) 
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McLaughli~l Ibetty Engineers, Ltd. 
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GI?%A E. KhlVll'V 

September 30, 1991 RONAI.II  t:. M~LAI!(:III.IN 
llA1.1'0111~ E. EIIIVKSON 

I l l ~ l I ~ ~ l . A S  1' SU\ElIN 
\Vll , l , lAbl R KENI>AI, I ,  

l ~ A l S ' l l  I,. I'lI1lF;N 
I'EIIRENCF. 1'. K E N Y O N  

I I ~ I N A I ~ I I  1.. 7,lKhlIlA 
Mr. Tim Murphy, I-Iydrologist 
Flood Control District of Maricopa County 
3335 West Durango Street 
Phoenix, Arizona 85009 T D N ;  og+a G I I P c ~ ~ ~  S k m w a r  r 
Re: Buckeye Area Flcmcl Insurnnce Study LBh+zined ‘ O  S@c&a 6 

Contract FCL) 90-69 
' I  R P - F ~ ~ ~ L L  / L i a t e : . k  

Dear Tim: 

The majority of Task 1.1 and Task 1.2 have been cotnpleted at  this titne. I f ~ e  "Summary Report 
for Phase I, Task 1 Data Collection" is included wit11 this letter. Items that will be completed in 
the near future are noted in the summary. 

As Mr. Brown mentioned to you at the general field reconnaissance trip on September 20tl1, 
contact should be made at some point in time with FEMA. We feel it is especially important to 
obtain the technical appendices and work f i e  for the current Flood Insurance Stutly. It is my 
understanding that there is no charge if the District requests this information, but a consulting 
firm would have to pay a fee for it. Would you contact FEMA regarding obtaining this 
information? Enclosed is a draft copy of a letter, with a Work Perfwt 5.1 disk, that you could 
send to FEMA. Feel free to modify the letter as needed. A phone call to FEMA may be needed 
prior to sending the letter, as the requested information may reside in Wasl~ington, D.C., contrary 
to statements in the Flood Insurance Study. 

Very truly yours, 

MWJJGIILIN KMETlT  ENGINEERS, Ltd. 

Kank Edward Brown, I?E. 
\ 

Project Engineer 



of 
Maricopa County 

I i o A i w  o r  IIII<::(;~ 
3335 West Durango Street Phoenix, Arizona 85009 

Telephone (602) 262-.I501 I3c.lsc~y 1I.1\ Icss 
J<llllc!s 11. l ~ r l l ~ l ~ !  

D. E. Sagramoso, P.E., Chief Engineer and Generat Manager <1:11oIe (::~rpetit(: 
.T,>,,. C<*,.<, ,*..,. 

OCTOBER 0 7 1991 
Mr. Karl Mohr 
Federal Insurance Administration 
Federal emergency Management Agency 
Washington, D.C. 20472 

SUBJECT: Town of Buckeye 
Floodplain Delineation Study (FCD 90-69) 

Dear Mr. Mohr: 

The Flood Control District of Maricopa County is in the process of doing a 
floodplain delineation study for the Town of Buckeye, Arizona and surrounding 
area. The study area is mostly located in community number 040039 (Town of 
Buckeyel and a portion of it in community number OIOOll (Maricopa County). 

The current Flood Insurance Study for Maricopa County, Arizona and 
Incorporated Areas states that pertinent data used in the preparation of the 
previous Town of Buckeye study (dated August, 1979) is available from FEMA. 
We are requesting that copies of work maps, TR-55 data, TR-20 computer output, 
and other hydrologic and hydraulic worksheets be sent to us. The hydrologic 
and hydraulic analyses for this study were prepared by Harris-Toups Associates 
for the Federal Insurance Administration under contract No. H-4008. 

If you have any questions, please call me at (602) 262-1501. 

Sincerely, - 

Tim Murphy 
Hydrologist 

Copy to: Geza Kmetty, P.E., McLaughlin Kmetty Engineers, Ltd. 

O K S  



October 9, 1991 , . .. ., 
. , . . , . . . . . ' . . . . . . . 

.. . . ,.. .. . . , . . . .  , , 

TEItRWNCE 1'. KRNYON 

National Cartographic Center 
U.S. Department of Agriculture 
Soil Conservation Service 
P.O. Box 6567 
Fort Worth Texas 76115 

Gentlemen: 

Please send us a data base listing, describing the characteristics and status of available data, and 
status maps, for the State of Arizona. 

In addition, we are interested in obtaining price information for the Soil Survey Geographic Data 
Base (SSURGO) for the Town of Buckeye, Arizona and the surrounding Buckeye Area. 
Specifically, we are interested in obtaining Sheet Numbers 58, 59, 60, 61, 75, 76, 77, 78, 93, 94 and 
95 of tlre "Soil Survey of Maricopa County, Arizona, Central Part" in digital form. The preferred 
scale is 1:24,000. 

Please inform us as to what software/computer system is required. We have an IBM 386 
computer with DCAIAutoCAD and Intergraph. 

Very truly yours, , 

McLAUGHLlN KME7TY ENGINEERS, Ltd. 

.%A u k 
Frank Edward Brown, P.E. 

.Project Engineer 
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Deperiment of 
Agriculture 

salt 
Conservation 
Sawice 

South National Technical Center 
P.O. Box 6567 
Fort Worth, TX 76115 

October 29, 1991 

Mr. Frank Edward Brown 
McLaughlin Kmetty Engineers, Ltd. 
3030 North Central Ave. 
Suite 402 
Phoenix, AZ 85012 

Dear Mr. Brown: 

Enclosed are some brochures describing the Soil Conservation 
Service digital soils data bases as well as a printout and data 
dictionary that catalogues the digitized soil surveys for 
Arizona. Unfortunately, we have no digitized data for Maricopa 
County . 
Should you have any more questions about the digitized soils 
data, contact either Richard Franchek or Jim Carrington at 
817/334-5559. 

a Sincerely, 

W. Richard Folsche, Head 
National Cartographic Center 

The Soil Conaervetion Service 
is an agency of the 
Department 01 Agriculture 



GEORGE V. SA~OL CONSULTINO ENGINEERS, INC 
1361 EAST 14tst AVENUE 

BRIOHTON, COLORADO 80601 

(3031 457.4015 

TWO GATEWAY 

432 NOnTli 44th STREET 
SUITE 163 

PIIOENIX. ARIZONA 85008 1 November 1991 

Mr. Tim Murphy 
Buckeye Flood Insurance Study Project Manager . 
Flood Control District of Maricopa County 
2801 W. Durango 
Phoenix, AZ 85009 

RECEIVED NOV 4 1~ 

Subjecc Buckeye FIS (Contract No. FCD 90-69) 
Canal ~ o d e i i n ~  Scenarios 

Dear Tim: 

As discussed at the first progress meeting, consideration needs to be given to an acceptable scenario 
for hydrologic and hydraulic modeling of the Roosevelt Irrigation District and Buckeye Irrigation District 
Canals. Keeping in mind that an objective of modeling is to represent the physical conditions as closely as 
possible and also to conform to the objectives of the study (in this case an FIS). We have formulated 
some ideas and gathered some information on the best approach to develop a reasonable modcl. 

Modeling of the two irrigation canals crossing the study area must consider the following factors: 
1. The amount of water that can be stored on the upslope side of each canal. 
2. Operation of canal wasteways downstream of the study area. 
3. The discharge in the canal as it enters the sludy area (at Dean Road). This would include 

consideration of both irrigation water being conveyed by the canal and storm water runoff that may 
be introduced into the canal upstream of the study area. 

4. The potential and location of canal breach@) as the consequence of canal overtopping. 

A discussion and recommended modeling strategy for each factor follows: 

Detailed topographic mapping will be available only for a limited portion of the study area in thc 
vicinity of the Town of Buckeye. Therefore adequate topograpi~ic information to define stege-stor:~gc 
relations will be available only for a few miles of the Buckeye Irrigation Diskrict (BID) Canal. To 
overcome the lack of mapped topographic information of acceptable detail for both canals. field surveys 
are being performed. These field surveys consist of three point cross-scctional measurements of thc 
upslope side (right bank) of each canal and canal right bank profile surveys to define potential runoff 
inflow locations into the canals. These field survey data will be used to define the stage-storage relations 
for runoff ponding on the upsiope side of each canal. 

The Roosevelt Irrigation District (RID) Canal has a wasteway at the end of the canal that 
discharges to the Hassayampa River. Tile presence or location of a similar wasteway for the BID Canal is 
presently unknown, but will be determined. The operation of such a wasteway would increase thc capacily 
of the canal to convey storm water runoff that would enter the canal. The operational plan for the RID is 
lo open the wasteway in the result of severe storms. However, from a perspeclivc of flood planning and 
for the intents of this flood insurance study, it does not seem reasonable to assume that the operators of 
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the canals will have adequate advance warning of severe storms o r  the opportunity (impassable roads) to 
open the wasteway. Therefore, it is recommended that the modeling of these canals would be performed 
under the assumption that the wasteways are closed and remain closed tltrougltouf the storm. a 

Various conditions of canal discharge, as they enter the study area (Dean Road) are possible, as 
follows: 
A. The canals are conveying normal operational discharges (about 200 cfs). This would require the 

assumption that irrigation diversions into the canal are not curtailed before or  during the storm, and 
that storm runoff does not enter the canals upstrean1 of the study area. 

B. The canals are conveying zero discharge. This would require the assumption that irrigation 
diversions into the canal are completely stopped and that storm runoff does not enter the canals 
upstream of the study area. 

C. The canals are conveying only upstream storm runoff. This would require the assumption that 
irrigation diversions are completely stopped and that storm runoff (of unknown quantity) enters the 
canals upstream of the study afea. 

D. The canals are flowing bank-full. This would require the assumption that either the combination of 
irrigation water and storm runoff resulted in a full canal, or that irrigation diversion was stopped but 
that upstream storm runoff resulted in a full canal. 

For the purpose of this flood insurance study, considering the lengths of the canals upstream of the 
study area and the areal extent of the storm that could be producing the flood, it seems most reasonable lo 
assume that the canals are flowing bank-lull as they enter the study area, and this condition is 
recommended. 

7ko general possibilities exist concerning the integrity of the canals in regard to the consequence of 
canal overtopping; either the downslope banks (left banks) of the canals breach, or  the banks do not 
breach. History indicates that such irrigation canals breach as the consequence of overtopping; for 
example, the Beardsley Irrigation Canal was overtopped and breached below McMicken Dam during the 
March 1978 storm. However, it would be extremely difficult to anticipate with any confidence the location 
of such a breach location. Additionally, the previous two recommendations are fairly conservative; that is. 
wasteways are not operated to increase canal capacity, irrigation diversions into the canal are not curtailed. 
and upstream storm runoff is such that the canals are flowing bank-lull as they enter the study area. 
Therelore. it is recommended that it be assumed that the canals do  not breach as a result of overtopping. 

Based on the factors that are considered and the conditions, as discussed, the watershed will be 
modeled in the following manner concerning both the BID and the RID Canals: The Canals arc flowing 
bank-full as they enter the study area. At locations where upslope ponding exceeds the local stage-storage 
relation, runoff will enter the canal from the right bank and will immediately outflow the canal over the 
left bank without breaching the canal. Such an outflow point will be modeled as a flow concentration 
polnt and the outflow hydrograph will be routed downslope. 

In support of these recommendations, previous FISs performed lor the District were consulted; one 
by the WLB Group for the White Tanks ADMS, and another by Franzoy-Corey for the Gilbert-Chandler 
FIS. Both of those studies assumed that canal banks do not breach. The WLB Group assumed that the 
canal was bank-full as it entered the study area. Franzoy-Corey assumed that the canal discharge was at 
the normal operational discharge. Both firms used stage-storage relations to model upslope ponding and 
normal-depth routing lor flow in the canal. 
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Please review this information and our recommendations with Pedro and the other FCD projecl 
members, Amir and Sandy. If you agree with our modeling recomniendations, please confirm with a letter. 
If you have other information that we should consider or would like to discuss this in more detail, please 
contact me. If other information becomes available or the preliminary model results indicate that there is 
reason to consider alternatives other than those discussed herein, we will contact you. 

Sincerely yours, 
George V. Sabol Consulting Engineers, Itic. 



GEORGE V. SABOL CONSULTING ENG!NEERB. INC. 
1351 EAST 141st AVENUE 

BRIGIITON. COLORADO 80601 

(303) 457-4015 

TWO GATEWAY 
432 NORTH 44th STREET 

SUITE 163 
PHOENIX. ARIZONA 86008 

(602) 276.1490 

Mr. Tim Murphy 
Buckeye Flood Insurance Study Project Manager 
Flood Control District of Maricopa County 
2801 W. Durango 
Phoenix, AZ 85009 

1 November 1991 

Subject: Buckeye FIS (Contract No. FCD 90-69) 
Agricultural Area Modeling 

Dear Tim: 

The purpose of this correspondence is to present possible modeling techniques for evaluating 
rainfall losses on agricultural areas for the Buckeye Flood Insurance Study. 

At this time, the procedures for deternlining losses as presented in the Hydrologic Dcsign Marlual 
will be used. No additional assumptions other than those of the Green-Amp1 tecllnique in HEC-1, and 
those used for developing the parameters from the SCS soil surveys data will be made. I-lowcvcr, at some 
point in the study it may be desirable to use ditferent illitial abstraction, pcrccntage impcrviousncss, and/or 
vegetative cover to represent the appropriate losses. 

I spoke with Mr. Steve Smarik at the SCS Buckeye Extension Office on 21 October about irrigation 
practices. He informed me Illat infiltratio~l rates ranged from 0.1 inch per hour, to as much as 1.5 i~lcllcs 
per hour in some areas. On the average, however, the RID soils infiltrate at a rake of 1 inch pcr hour, and 
the BID soils infillrate at 0.3 inch per hour. He indicated that the farmers do not have any sct application 
guidelines to go by because of the variability in such things as transpiration rates throughout the ycar, 
depth to ground water, and the type of crops grown. 

As soon as preliminary model results are available, I will set up a meeting to present and review tile 
assumptions, analyses, and results. If you and/or the other FCD project members have any related 
information, or recommended modeling techniques, please let me know, as your input is vital. Tltank you. 

Sincerely yours, 
George V. Sabol Consulting Engineers, Inc. 
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BOARD OF DIRECTORS 
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RCElVED DEC I 3 P8(' 
btC U 6 1991 
Mr. Joe Rumann 
George V. Sabol Consulting Engineers. Inc. 
Suite 163 Two Gateway 
432 North 44th Street 
Phoenix. Arizona 85008 

Subject: Modeling Scenarios for the Buckeye Area Study (FCD 90-69) 

Dear Joe: 

We are responding to your recent letters on modeling scenarios for the Buckeye 
Area Study, and to cover some other topics that have surfaced. 

.. 

In your letter on agricultural area modeling you stated that the standard 
methods in the Hydrologic Design Manual will be used for determining losses. 
However, you felt that sometime in the future it might be desirable to use 
different methods to determine the losses. Before using any other loss 
methods, you will need to meet with Sandy Story and me to discuss why you 
might want to go to a different method. 

In your letter on canal modeling scenarios you mentioned several different 
ones. We are in agreement with the following: 

1. The canal wasteways are closed during the storm. 

2. The canals as flowing bankfull when they enter the study area. 

3. The canals do not breach. 

4. Where the storage volume on the upstream side of the canal is exceeded, 
runoff will be modeled as crossing the canal without any lateral 
conveyance. 

It is our understanding that initially you are going to assume that the 
railroad crossings do not impede flows, and that this assumption is based on 
the size and number of crossings. Once the peak discharges are available from 
,the HEC-1 model, you will have to submit technical calculations verifying that 
the railroad crossings are capable of conveying the peak discharge without 
jmpeding flows. For those crossings that impede flows the upstream ponding 
limits will have to be determined. Keep in mind that one of the objectives of 
this study is to identify areas where the 100-year depths are greater than one 
foot along the railroad. 
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We have also reviewed your subbasin delineation and feel that the boundaries 
and concentration points are acceptable. 

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

Sincerely, 

Tim Murphy ~7 

Hydrologist 

Copy to: Geza Kmettyi--P.E.. McLaughlin Kmetty Engineers, Ltd. 



McLaugl~lin IGnet ty Engineers, Lt d. 
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303C Norlll Central Avenue, Suile 402 l'l~ocnix, Arizona 86012 (602) 248-7702 FAX (li02) 248-7861 
RETURN RECEIPT REQUESTED 

January 7, 1992 

Mr. R.A. Bransteller 
Regional Engineer 
Southern Pacific Railroad 
1200 Corporate Center Drive 
Monterey Park, CA 91754-7605 

Rc. Dttclteye, Arizona Area Flood Dellneallo:~ Study 
Co~~flrmatlon oC Drnlnage Crllerlo 

Dear Mr. Bransteller: 

McLaughlin Kmetty Engineers, Ltd. (MKE), is under contract with the Flood Control Dist~ict of 
hlaricopa County to perfor111 a Flood Delineation Study of the Buckeye, Arizona Area. This study 
will be submitted to the Federal Emergency Management Agency (FEMA). George V. Sabol 
Consulting Engineers, Inc. (GVSCE) is our Subconsultant respons~ble for hydrology. 

011 December 6, 1991, Mr. Joe Rumann of GVSCE called Mr. Wynton Hall, SPRR Phoenix, to 
discuss the design criteria for the portion of the Soulhern Pacific Railroad through our study area, 
wllicl~ is from Dean Road to the IIassayampa River, including the Town of Buckeye. Mr. tiall 
indic@tetl that at the titile this main railroad line was built, it was designed to pass the 50-year 
storm througl~ the trestles. 

On December 11, 1991, Mr. Rumnnn contacted Mr. Gary Houk, SPRR Phoenix, concerning flood 
clamage llistory tl~rough the Buckeye Area. Mr. ilouk indicated that the railroad was overtopped 
in places and repairs made to the track and ballast from railroad milepost 877 to 885, as a result 
of the rainstorms occurring on August 14-15, 1990. According to the Flood Control District of 
Maricopa County, this event's rainfall exceeded the 100-year event in places. 

The 100-year event is being utilized in our Flood  eli in eat ion Stutly of the Buckeye Area. This 
letter serves as verification that the Southern Pacific Railroad was not designed to pass the 100- 
year event wilhin the trestles. Please contact us with questions or comments, especially if our 
understanding of railroad drainage criteria is incomplete. Also, please forward this letter to 
anyone on your staff who could provide us with questtons or comments. 

Very truly yours, 

c: Mr. T i ~ n  Murphy, FCDMC 
Dr. George V. Sabol, GVSCE, Denver 
Mr. Joe Rumann, GVSCE, Phoenix 
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tENN5R: Complete items 1 and 2 when additional services are desired, and comDlete items I - ".." -. 
Put your address in t 

Monterey Park, CA 91754-7605 b 
ATT: R. A. Bransteller 

h 
Q 

I or agent and DATE DELIVERED. 

5. Signature - Addressee 8. Addressee's Address (ONLY if 
X requested andfee dJ . . 

R E C E l ~ ~ ~  JAN 1 6 1992 

DOMESTIC RETURN RECEIPT 



SAROL CONSUI.TING ENGINEERS, 
1351 EAST 141sl AVENUE 

BRIGIITON, COLORADO 80601 
(303) 457-4016 

, INC. 

RECEIVED JAN 1 

14 January 1992 

Mr. Tim Murphy 
Buckeye Flood Insurance Study Project Manager 
Flood Control District of Maricopa County 
2801 W. Durango 
Phoenix, AZ 85009 

Reference: Buckeye FIS (Contract No. FCD 90-69) 

Dear Mr. Murphy: 

Enclosed is a Technical Memorandum on unit hydrographs for agricultural 
areas. This memorandum is in response to Tasks 3.13.A and 3.13.0 of the 
referenced contract. I will be pleased to answer questions and to discuss 
this with you at our scheduled project meeting at the District on 24 January. 

The scope of this memorandum exceeds that required for the Buckeye FIS 
Project in that it addresses the use of a new Lag relation for desert/mountain 
and urban watersheds. Testing was performed using data that are used in 
verifying the procedures in the Maricopa County Manual. The memorandum was 
also provided to Mr. Steve Waters because of the potential applications to the 
Manual. I will also be meeting with Steve on this subject. You may want to 
have Steve attend the 24 January meeting when we discuss this memorandum. 

Please call me if you have questions. 

Sincerely yours, 
George V. Sabol Consulting Engineers, Inc. 

George V. Sabol 

Copy: Mr. Geza Kmetty, McLaughlin Kmetty Engineers, Ltd. 



"."...",a" W Y V  ..., 
BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, Arizona 85009 P. Ben Arredondo 
Telephone (602) 506-1 501 Betsey Bayless 

Fax (602) 506-4601 lames D. Bruner 
TDD (602) 506-5097 Carole Carpenter 

Tom Freestone 
D. E. Sagramoso, P.E., Chief Engineer and General Manager 

Apr i l  14, 1992 

M r .  Frank Kenney 
Production Manager 
Kenney Aer ia l  Mapping 
1130 West Fi l lmore 
Phoenix. Arizona 85007 

Dear Mr. Kenney: 

I am wr i t ing  you regarding t h e  work you prepared on behalf of  t h e  Flood 
Control D i s t r i c t  f o r  t h e  Buckeye a rea .  The work was i n  two p a r t s :  t h e  
topographic po r t ion  and t h e  s o i l s  po r t ion .  The completed topographic work has  
met with D i s t r i c t  approval ;  however, t h e  s o i l s  po r t ion  i s  unacceptable.  

The s o i l s  component of t h e  c o n t r a c t  i s  n o t  acceptable  because t h e  da ta  f i l e  
was not  cleaned i n  accordance wi th  ARCIINFO procedures and t h e  topology was 
not  b u i l t .  For t h e  da ta  f i l e  o r  coverage t o  be considered c lean .  a l l  e r r o r s  
must be el iminated and each e r r o r - f r e e  polygon must have a s i n g l e  l a b e l  po in t .  
This i s  c r u c i a l  because each l a b e l  po in t  corresponds t o  a s p e c i f i c  record 
within t h e  INFO database.  

When a query i s  done on a polygon f o r  information,  the  computer searches  t h e  
Polygon At t r ibu te  Table (PAT) f o r  t h e  a s s o c i a t e d  da ta  record. Great c a r e  must 
be taken t o  ensure c losu re  of polygons where warranted t o  in su re  t h a t  t h i s  
process r e t r i e v e s  accura te  information.  On t h e  s o i l s  coverage you de l ive red ,  
the  polygons d o n ' t  c l o s e  i n  a l l  ca ses  and t h e  polygons have not  been l abe led  
properly.  

Apparently, your work has  been l abe led  with t e x t  without regard f o r  t h e  proper 
c losu re  and l a b e l i n g  of polygons with l a b e l  po in t s .  The s t r u c t u r i n g  and 
accuracy of the  database i s  i n t r i n s i c a l l y  l i nked  t o  the  accura te  pos i t i on ing  
o r  referencing of t h e  d a t a  t o  r e a l  world coordina tes .  

The s p a t i a l  da t a  i s  l i nked  o r  tagged t o  elements in s ide  t h e  INFO database by 
way of t h e  l a b e l  p o i n t s  and t h e i r  a s soc ia t ed  I D  number, which i s  unique f o r  
each da ta  record.  When c losu re  i s  n o t  achieved i n  a polygon coverage, t h e r e  
i s n ' t  a one-to-one r e l a t i o n s h i p  between t h e  polygons and t h e  a s soc ia t ed  da ta  
records .  
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The normal procedure is to edit the ARC files first, checking for errors using 
the DRAWENVIRONMENT NODE ERRORS function in ARCEDIT and correcting them. Then 
the file can be cleaned using the CLEAN function in ARC. 

The file can then be checked for errors again using the LABELERRORS command in 
ARCPLOT. When topology is achieved, you can label the polygons using 
CREATELABELS in ARC. 

This work may be time consuming, but it must be done in order to ensure the 
work can be utilized by the District. Because of the errors I have outlined, 
the files are not usable, and the terms of the contract are unsatisfied. 

.. 
Please contact Tim Murphy at 506-1501 for more information. 

Sincerely, 

~ 4 7  %bLv&q 
Eric M. Feldman 
G.I.S. Analyst 
Flood Control District of Maricopa County 

Copy to: Geza Kmetty, McLaughlin Kmetty Engineers 



Southern Pacific 
Transpertation Company 

Southern Paclfic Building One Market Plaza . San Francisco. California 94105 

RECEIVED MAY 2 6 1992 
C. J. BUfFCXIGHS 
CHIEF ENGINEER 

May 20, 1992 

Mr. Geza E. Kmetty, P. E. 
Principal 
McLaughlin Kmetty Engineers, Ltd. 
3030 N. Central Avenue, Suite 402 
Phoenix, A& 85012 

Dear Mr. Kmetty: 

SUBJECT: Flood Delineation Study of the Buckeve, AZ Area 

Please refer to your letter of January 7, 1992 on the above 
subject to Mr. R. A. Branstetter of our Monterey Park, California 
office. Mr. Branstetter forwarded your letter to this office for 
handling. 

According to our records, the railroad line between Phoenix, 
M.P. 905.5, and Hassayampa, M.P. 867.4, was originally built in 
1910 as the Arizona Eastern Railroad. The line between Wellton, 
M.P. 770.0, and Hassayampa was built in 1926 by the Arizona Eastern 
Railroad. The Arizona Eastern Railroad was leased to Southern 
Pacific Company on November 8, 1924 and was merged with the 
Southern Pacific Railroad on September 23, 1955. 

The Hassayampa River Bridge, Str. No. 866.93, and most of the 
existing wooden trestles between there and Phoenix were built in 
1926 when the line from Wellton to Phoenix was completed. We have 
no records of the drainage surveys that were performed for the 
construction of this line, nor are we certain what drainage design 
standards were used by Arizona Eastem in 1926. From 1976 until 
recently, the Southern Pacific Transportation Company drainage 
design standard for main line track has been the 50-year, 24-hour 
storm event; it is now the 100-year, 24-hour storm event. However, 
we hesitate to extrapolate a 1976 SPT Co. standard back to the 
Arizona Eastern in 1926. 



In conclusion, we feel that your statement, ". . . that the 
Southern Pacific Railroad was not designed to pass the 100-year 
event within the trestles," cannot be verified based on a lack of 
historical engineering records. If you have any questions 
regarding this matter, please contact Mr. J. C. Steenhoven of this 
office at (415) 541-1543. 

Sincerely, 



FLOOD CONTROL DISTRICT RECEIVED ,MAY 0 9 1994. 
of 

Maricopa County 
BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, Arizona 85009 Bersey Bayless 

Telephone (602) 506-1 501 James D.  Bruner 

Fax (602) 506-4601 Ed King 
TDD (602) 506-5897 Tom Rawles 

Mary Rose Garrido Wilcox 

Neil S. Erwin, P.E., Chief Engineer and General Manager 

May 6, 1994 

Michael K. Buckley, P.E., Chief 
Hazard Identification Branch 
Mitigation Directorate 
Federal Emergency Management Agency 
Washington, D .  C. 20472 

Attn: Mr. John Magnotti: 

Re: LOMR Request for the Buckeye Area 
within unincorporated Maricopa County, and 
within the Town of Buckeye, Arizona. 
County FIS Contract FCD90-69 

a 
Dear Mr. Buckley: 

The Flood Control District of Maricopa County requests a LOMR for 
the Buckeye, Arizona area including ponding areas the upstream side 
of the Roosevelt Canal, Buckeye Canal and the Southern Pacific 
Railroad from the Hassayampa River to Dean Road. Enclosed is the 
flood insurance study done by McLaughlin Kmetty Engineers, LTD., on 
behalf of the Flood Control District. Included with the study are copies 
of annotated FIRM map panels 2015, 2025, 2040, 2050, 2480, 2485 and 2505 
approximating the flood hazard boundaries. 

The following information is submitted in support of the LOMR: 

1. Public Notification and FEMA Forms RSD-1 Document Booklet. 

2. Hydraulic Report and Technical Data Notebook with diskette. 

3. Hydrology Report. 

4. One set of Work Study Maps. 

5. One set of annotated FIRM maps. 

1 



Page 2. 
Michael K. ~uckley 
Buckeye Area Study LOMR 

Should additional information be required, please contact either Mr. 
Frank E. Brown, P.E., for McLaughlin Kmetty, LTD., or Mr. Tim Murphy, 
Review Hydrologist of this office. 

Sincerely, 

Neil S. Erwin, P.E. 
Floodplain Administrator 

Ron Nevitt, 
Floodplain Administration 

Enclosures 

Copy to: Terri Miller, State Coordinator, NFIP 
Arizona Department of Water Resources 

Frank E. Brown, P.E., McLaughlin Kmetty, LTD. " 



CERTIFIED MAIL 
RETURN BECEIPT REQUESTED 

Mr. Ron Nevitt 
Floodplain Administration 
Flood Control District of 
Maricopa County 

2801 West Durango Street 
Phoenix, Arizona 85009 

IN REPLY REFER TO: 
Case No.: 94-09-592P 

Commtnity: Maricopa County, Arizona 
and Incorporated Areas 

Cormunity No.: 040037 

Dear Mr. Nevitt: 

This is in response to your letter dated May 6, 1994, regarding the effective 
Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated 
Areas. These data were submitted with your May 6 letter to support a request 
for a revision to the effective PIRM for Roosevelt Canal, Buckeye Canal, and 
the Southern Pacific Railroad from Hassayampa River to Dean Road. This 
revision is based on updated hydrologic and hydraulic analyses. All data 
required to review this revision request were submitted with your May 6 

a letter. 

We have completed our review of the data submitted and have determined that 
the items iisted below represent the best available data for the flooding 
sources listed above. 

Two reports entitled "Buckeye Area Flood Delineation Study, 
Hydrology Report," dated May 1992 and revised July 1992, and 
"Buckeye Area Flood Delineation Study, Hydraulic Report and 
Technical Data Notebook," dated September 1992 and revised 
December 1992, both prepared by McLaughlin Kmetty Engineers, Ltd. 

Sheets 1 through 23 of plans and profiles entitled "Flood Control 
District of Maricopa County, Buckeye Area Flood Delineation Study," 
dated December 1992, prepared by McLaughlin Kmetty Engineers, Ltd. 

Thank you for providing this information for our use in updating the 
effective PIRM. We will include this information in our next physical map 
revision of the FIRM for Maricopa County, Arizona and Incorporated Areas. 
The tentative date for the next preliminary PIRM is fall 1994. In the 
interim, your community may use these data in its floodplain management 
programs. 



If you have any questions regarding this matter, please contact Mr. John 
Magnotti of our staff in Washington, DC, either by telephone at 
(202) 646-3932 or by facsimile at (202) 646-2577. 

a 

Mitigation Directorate 

cc: Mr. Fred Carpenter 
Town Manager 
TOM of Buckeye 

j M r .  Frank E. Brown, P.E. 
McLaughlin Kmetty Engineers, Ltd. 
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1.5 Contract Documents (Scope of Work) 



Exhibit 'Nn 

SCOPE OF WORK 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

TOPOGRAPHIC MAPPING AND FLOOD INSURANCE STUDY 
FOR THE BUCKEYE AREA 

General 

The project consists of topographic mapping and floodplain and floodway delineations in the 
Buckeye Area described in Task 3. Approximately 5 square miles of topographic mapping will be 
developed for the Town of Buckeye, and a minimum of 36 miles of floodplain is anticipated to 
be delineated. The consultant will develop the hydrology using the Corps of Engineerk HEC-1 
computer model and backwater analysis using the HEC-2 computer model to determine floodplain 
(and floodway, where applicable) delineations for the 100-year peak flood. All work must be 
reviewed and accepted by the Federal Emergency Management Agency (FEMA) prior to the 
finalization of this contract. All work under this Scope will be completed within 320 calendar 
days from the date of the Notice to Proceed, including 60 days for Flood Control District reviews. 

PHASE I - HYDROLOGIC AND MAPPING PHASE 
TASK 1 DATA COLLECTION 

1.1 The consultant will investigate the project site, refine the scope of work, collect and review 
pertinent data from the District and other outside sources. The following data collection 
will be attempted: 

a. SCS Record Drawings and hydrology report for Buckeye FRS. b. ADOT Record 
Drawings and hydrology report for Interstate-10. c. FCDMC hydrology study for the area 
east of Dean Road. d. Design and operations information on Roosevelt Canal. e. 
Design and operations information on Buckeye Canal. f. Talk to Town and County 
officials and residents about past flooding conditions. g. USGS topographic maps. h. 
Aerial photographs. i. SCS soil survey. j. FCDMC flooding reports. k. Buckeye FRS 
dam break report. 1. FCDMC hydrology report for Hassayampa River FIS. m. Flood 
Insurance Study, Flood Boundary and Floodway Maps, and Flood Insurance Rate Maps 
for Maricopa County and the Town of Buckeye. 

1.2 A written summary of data collection will be submitted to the District for information 
purposes. 

1.3 The consultant will submit a project schedule showing coordination meetings and 
completion dates for each of the tasks in the contract. 

1.4 Photographs will be taken at appropriate locations within the study area. 

Task 2 Topowaphic Mapping 

2.1 The consultant will notify aU property owners and obtain any necessary Rights of Entry for 
the study area. The District will assist consultant as may be necessary to complete this 
task. 



An aerial survey subcontractor shall be retained by the Fum as part of this contract. The 
consultant shall coordinate all the aerial surveying work with the aerial surveying contractor 
to ensure that the specifications of the aerial surveying work is met. Quality control on 
surveys will be per FEMA 37, "Flood Insurance Study Guidelines and Specifications for 
Study Contractors." 

Prepare topographic mapping to a &foot contour interval, lW=200' scale, with spot 
elevations and/or 1-foot contours on all section line and mid-section line roads. 

a. The Consultant shall provide all survey control using 1983 NAD. 
b. The Consultant shall systematically set panel points and establish horizontal and 

vertical control throughout the areas to be mapped for use in compilation by the 
aerial survey contractor. Where readily available, surveys will tie into the State 
Plane Coordinate System. Field Control shall be sufficient to readily allow for 
compilation of maps by the aerial survey contractor at the desired map scale and 
contour interval and will be based on the National Geodetic Vertical Data 
(NGVD). 

c. The horizontal and vertical control points shall be located and marked by the 
Consultant. The controls for the area mapping shall be in sufficient numbers and 
shall be in locations which will be compatible with the accuracy of the mapping 
requirements. The controls shall be of at least third order accuracy. Section 
corners, quarter corners, and mid-section points shall be used for control points 
wherever possible. 

Digital contour and planimetric data developed for this project shall be delivered according 
to District requirements. 

The Consultant shall provide permanent non-erasable topographic mylar sheets 24" x 36" 
with a scale of 1-inch equal to 200 feet, with a contour interval of 2 feet for all mapping 
with the exception of section line roads which will have a contour interval of 1 foot. A 
cover sheet will be provided with the project title, date of topographic mapping, and a 
location map showing geographic range covered by each specific mapping sheet. Each 
manuscript shall include a minimum of north arrow, scale, section corners and quarter 
corners, current and proposed streets and Highway names, State Plane Coordinate System, 
major drainage features, corporate boundaries, moss section lines, channel station center 
l i e ,  index map, description and elevation of control points and ERMs, and reference 
marks used in ground control. The mapping will have an accuracy such that ninety percent 
(90%) of all contours shall be within one-half contour of the true elevations and the 
remaining ten percent (10%) of the contours shall not be in error by more than one 
contour interval. 

The Consultant shall provide permanent non-erasable topographic mylars as described 
above in Section 2.2.4. 

Sketch maps no larger than 11" x 17" for the study area must be included in the narrative 
report. 

Hydrologic Work Maps should be at a scale of 1 inch = 2000 feet and shall include: 
reproducible transparent overlay maps of existing drainage patterns, subwatersheds, major 
flow paths, and general topographic maps. 



Task 3 IIvdroloqy 

Objectives: 

1. Develop a hydrologic model of the study area and estimate the 100-yr 

discharges (and flood storage elevations where appropriate) for the 

purpose of floodplain delineation along the Roosevelt Canal, the Southern 

Pacific Railroad, and the Buckeye Canal. 

2. Investigate, evaluate, and develop hydrologic methods and expanded 

applications of the Marico~a County Hvdroloqic Desiqn Manual for: 

a. defining unit hydrographs for irrigated agricultural fields (both the 

Clark and S-graphs will be considered), and 

b. defining overland routing procedures for use in combining discharges 

from small subbasins when channel routing elements do not exist. 

Comments and Modeling Requirements for the proposed hydrologic analysis: 

1. The watershed is approximately 12 miles wide and is intercepted by four 

structures that will necessitate hydrologic/hydraulic analyses (including 

storage routing) in the development of the model. These four structures 

a are: 

1-10 

Roosevelt Canal 

Southern Pacific Railroad 

Buckeye Canal. 

2. Extensive division of the watershed will be required (about 80 subbasins) 

to estimate discharges at the numerous flow concentration points caused by 

the four intercepting structures, the bordered and terraced fields, and 

the major section-line roads. 

3. Procedures to develop unit hydrographs for such agricultural areas have 

not been demonstrated to be fully applicable as presently defined in the 

Hvdrologic Desiqn manual. 

4. Procedures to route runoff from subbasin to subbasin as overland flow 

rather through channel elements have not been addressed in the &droloqic 

Desiqn Manual and may need to be developed. 

5. The effort (as defined in the following Scope-of-Work) to develop and 

produce a hydrologic model may not be fully warranted for the Buckeye FIS; 

however, the development of such procedures could be incorporated into the 

Ilvdroloqic Desiqn manual and therefore be available for other projects 
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where such refinement & warranted. 
6 .  Although such hydrologic refinement may not be warranted for the Buckeye 

FIS, it may in fact be reauired to define the extent of flooding and to 

satisfy FEMA requirements for the removal of presently delineated 

floodplains, should the hydrologic analyses so indicate. 

7.  It is possible that the HEC-1 hydrologic analysis, with the appropriate 

use of storage routing behind the four intercepting structures, will be 

adequate to define the floodplain zones for the Buckeye FIS thereby 

limiting the need for additional hydraulic analyses. Therefore, the 

detailed hydrologic analysis, as proposed, appears justified for this FIS. 

Scope-of-Work for Objective 1 

PIIASE I 

3.1 Conduct a field trip and scoping meeting with Flood Control District 

(District) staff. 

3.2 Conduct field reconnaissance to identify critical points and problem 

areas. 

3.3 Prepare hydrologic watershed base map. (To be performed by MKE.) 

3.4 Delineate watershed boundaries and subbasins. Flow concentration 

points will be defined at all railroad structures, low-flow sections 

of road crossings, points of flow diversions, points of inflow to 

the Roosevelt Canal, flow breakout points from the Roosevelt Canal, 

etc. This will require about 80 subbasins. Identify flow paths, 

ponding areas, flow control structures and potential flow diversion 

points. (Field trips will be conducted as necessary.) 

* 3.5 Submit a draft of the base map with subbasin delineation. 

3.6 Review the compiled information (from Task 1.1): 

a. Structure record drawings and rating curves 

b. Aerial photographs 

c. Soils information 

d. Rainfall loss parameter information 

e. Watershed characteristics for unit hydrographs 

f. Historic flooding information or regional data sources 

g. FEMA maps, etc. 

Note: * indicates that these tasks were added to satisfy District 
requirements as shown in Attachment A. 
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3.7 Meet with the District to review the map and the basic data (Meeting 

NO. 1) 

3.8 Meet with personnel of ADWR to discuss the modeling procedure and 

methods to be used and obtain their input and suggestions. (Meeting 

NO. 2) 

3.9 Define the rainfall input: 

a. 24-hour rainfall depth, IIYDRO-40 depth-area reduction, and SCS 

Type 11 distribution for the general storm, and 

b. 6-hour rainfall depth, depth-area reduction, and storm pattern 

from the Hydroloqic Desiqn Manual for the local storm. 

* 3.10 Submit a draft of the precipitation calculation report. 

3.11 Calculate the rainfall loss parameters for each subbasin. 

* 3.12 Submit a draft of the rainfall loss parameters report. 

3.13 Calculate unit hydrograph parameters for the subbasins. The Phoenix 

Valley S-graph will be used (as the primary method unless the work 

elements for Objective 2 are accepted). Lag will be calculated for 

each subhasin by procedures as presently defined in the Hydrolosic 

Design Manual. 

* 3.14 Submit a draft of the unit hydrograph parameters report. 

3.15 The routing reaches will be defined. After review of standard 

routing procedures that are available in HEC-1, a routing procedure 

will be selected (This will involve coordination with District 

staff.). Routing parameters will be calculated, as best possible, 

based on existing procedures and methodologies. An alternative 

method is presented to develop improved routing procedures under 

Objective 2. 

* 3.16 Submit a draft of the routing parameters and procedures report. 

This will include a flow diagram. 

3.17 Meet with the District to review the input parameter estimates and 

the flow diagram. (Meeting No. 3) 

3.18 Define any diversion rating curves. 

3.19 Define the various structure rating curves, including calculation of 

numerous stage-storage relations. 

3.20 A hydraulic analysis will be performed of the Roosevelt Canal to 

estimate breakout potential along the Canal. This will include 

coordination with the operators of the Canal concerning use of the 



wasteway at the end of the Canal. 

Code input for the two BEC-1 models (general storm and local storm). 

Execute the preliminary IIEC-1 models, debug, and critically review 

the results. Compare results with other independent methods for 

estimating discharge. 

Refine the HEC-1 models, reexecute the models, and critically review 

the results. Compare results with other independent methods for 

estimating discharge. 

Prepare a Preliminary Hydrology Report and submit this to the 

District. 

Meet with the District to review the Preliminary Hydrology Report. 

(Meeting No. 4) 

Receive review comments from the District and ADWR and prepare 

responses, modifications, or corrections as needed. 

Conduct Meeting No. 5 to review comments by the District and ADWR 

one week after the Consultant has received the District's comments. 

A second field trip may be scheduled for the same day so the results 

obtained can be discussed. 

Revise the IIEC-1 models and re-execute, if needed from the review 

meeting; resolve any hydrologic modeling problems; and prepare and 

submit the Final lfydrology Report. 

Meet with the District to review the Final Hydrology Report. 

(Meeting No.61 

PllASE I1 

3.30 Discussions with the District on required hydraulic analyses and 

mapping necessary to complete the FIS, and scoping of Phase I1 of 

project. 

3.31 Coordination of hydrology results for input to hydraulic analysis 

for floodplain mapping, as needed. 

Scone-of-Work for Objective 2 

3.13.A Evaluate the use of the Clark unit hydrograph for irrigated 

agricultural land and develop modifications, as needed and 

appropriate, so that the Clark unit hydrograph can be used for small 

e 



agricultural fields. Prepare a technical memorandum on the results. 

3.13.B Investigate alternative S-graphs for application on irrigated 

agricultural land. Adopt an existing S-graph from the 1987 S- 

Graph Report (unlikely) or synthesize an S-graph for small 

agricultural fields. Define the appropriate lag estimation 

procedure. Prepare a technical memorandum on the result. 

3.15.A Evaluate various routing alternatives to be used when routing runoff 

through overland flow elements. This would have application to 

agricultural areas, rangelands, and many alluvial fans where 

channelized flow elements do not exist and where flow is routed 

through subbasins. A IIEC-1 routing procedure will be adopted with 

appropriate procedures to estimate the routing parameters so that 

the runoff hydrograph from a series of connected subbasins is 

essentially equivalent to the runoff hydrograph from the combination 

of the subbasins. Prepare a technical memorandum on the result. 



Task 4 Field Survey 

4.1 Prepare topographic mapping to a 2 foot contour interval with a scale of 1 inch = 200 feet, 
with spot elevations or 1 foot spots on all section line and mid-section line roads, for 
floodplain/floodway delineation areas as identified in Task 2 or FEMA criteria, which ever 
is more stringent. 

4.2 Ground Control for Floodplain Delineations: 
a. All topographic mapping and survey work shall meet or exceed Federal Emergency 

Management Agency (FEMA) minimum criteria as defined in FEMA Document 
37, Flood Insurance Study Guidelines and Specifications for Study Contractors, 
Appendix 4, March 1991. This would include, but is not limited to: the 
establishment of "permanent" elevation reference marks (ERMs); field control; and 
verification of profiles by the ground survey profile procedure. 

b. Horizontal and Vertical Control: Systematically set panel points and establish 
horizontal and vertical control throughout the area to be mapped for use in 
compilation by the aerial survey contractor. Where readily available, surveys will 
tie into State Plane Coordinate System 1983 NAD. Field control shall be sufficient, 
at least one 'permanent" point per mile, such point(s) being used as Elevation 
Reference Marks (ERMs). Surveys will be based on National Geodetic Vertical 
Datum (NGVD), per FEMA guidelines. "Permanent" survey points shall consist 
of existing monumentation, such as brass caps or similar survey monuments. 
Where additional monumentation is needed, survey markers conforming to 
Maricopa Association of Governments (MAG) Uniform Standard Detail for Public 
Works Construction, Detail 120-1, m e  C, shall be placed 2" +/- above grade. 
Elevation Reference Marks will be labelled on available maps and described in a 
manner which allow them to be readily located in the field. 

c. Record Drawings or surveys of all bridges and hydraulic structures are to be 
obtained by the Consultant. 

d. The Consultant shall verify profiles for mapped floodplains. The ground survey 
profile procedure is described in FEMA Document 37 or by other methods 
approved by FEMA. 

4.3 Ground Surveys for Hydrologic and Hydraulic computations: 
a. Three-point (minimum) cross sections shall be taken along the Roosevelt Canal and 

the Buckeye Canal embankment at all road crossings and at mid-section lines 
(minimum). 

b. Three-point (minimum) cross sections shall be taken along the Southern Pacific 
Railroad embankment at all road crossings and at mid-section lines (minimum). 
AU drainage crossings shall be surveyed. 

c. Perform road grade survey of Broadway Road, Southern Avenue and Baseline 
Road to adequately define low points. As a minimum, elevations will be obtained 
at each Section line and at 'A mile intervals. Elevations at visual low points will be 
obtained. 

d. Locate and verify size of all Interstate 10 drainage structures. 
e. Visually assess overtopping and breakout potential for the Buckeye Canal. Identify 

locations where such potential exists. 
f. This survey information shall be tied in with the aerial mapping vertical control. 

4.4 The consultant wiU determine measurements of bridges and culverts. 



Task 5 Coordination 

5.1 The Consultant shall participate in regular coordination meetings (at least every 3 weeks) 
with the District's Project Manager and in Milestone coordination meetings in the 
development of the Hydrologic analysis. 

5.2 Prior to fmalizing the hydraulic analysis, the Consultant will submit maps, report, and 
HEC-1 model to ADWR and other governmental agencies for review through the District. 
The Consultant will respond to questions by the reviewers and make modifications to the 
hydrologic maps, models and report if required. 

Task 6 Final Products 

6.1 Mapping: 
a. One complete set of 9" x 9" contact prints of the aerial stereo photographs 

sequentially numbered and catalogued. 
b. One complete set of contour maps, blueline, draft copy for Flood Control District 

reference during the project, delivered immediately following the topographic 
mapping. 

c. One complete set of contour maps (within the aerial mapping area) at 1" = 200' 
scale with the floodplain delineations in reproducible form (mylar) and six blueline 
copies. 

6.2 Report: 
The Consultant will produce six (6) copies of a final Hydrology report as outlined 
in Task 3. 

6.3 Six (6) hardcopies of the HEC-1 printouts and a copy of the HEC-1 model input/output 
on a 5'A", 1.2 Mb diskette compatible with an IBM-AT personal computer. 

6.4. Tabular list of control points (ERMS) used with descriptions, elevations and coordinates. 

6.5 Documentation for this study will be as shown in Attachment A and as outlined in 
"Instructions for Organizing and Submitting Technical Documentions for Flood Studies" as - - 
required by ADwR: 



PHASE I1 - HYDRAULIC PHASE 
TASK 1 FLOODPLAIN AND FLOODWAY DELINEATION 

1.1 The 100-year floodplain will be identified along the Roosevelt Canal, the Southern Pacific 
Railroad, and the Buckeye Canal, where 100-year depths are greater than 1.0 foot, in 
accordance with page A2-1 of FEMA 37. (This represents approximately 36 linear miles 
of floodplain investigation. This investigation will be necessary to verify or eliminate some 
previous FEMA floodplain mapping.) 

1.1.1 The consultant will conduct field reconnaissance of the full study reach. This will include 
observation of channel and floodplain conditions for estimation of Manning's "n" values; 
photographic documentation of floodplain characteristics; determination of channel bank 
stations; observation of possible overflow areas; inspection of levees or other flood control 
structures. 

1.1.2 A written summary of the field inspection, including photographs to document "n" value 
estimation will be submitted to the District for review and approval. 

1.1.3 A preliminary analysis of ponding areas will be erformed using the HEC-1 reservoir 
routing sequence. The stage-storage data shall be etermined from the survey information 
obtained in Phase I Task 4.3. 

a 
1.1.4 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers HEC-2 

Water Surface Profiles computer model 1989 version, (or later version, if approved by the 
Flood Control District) and using methodology acceptable to FEMA. This model will 
simulate the effects of floodplain geomorphology, flow changes, bridges and culverts, 
hydraulic roughness factors, effective flow limitations, split-flows, and other considerations. 
The Consultant will prepare the study using the guidelines established in "The Flood 
Insurance Study Guidelines and Specification for Study Contractors", dated March 1991 
and ']Appeals, Revisions, and Amendments to Flood Insurance Maps", September 1985. 

1.2 Bridges and Culverts must be modeled in compliance with HEC-2 modeling requirements 
for the selected routine. Where multiple bridges occur, each bridge will be modeled 
separately. 

1.3 Cross Sections - Stationing will be from left to right looking downstream. Cross sections 
will be spaced approximately every 500 feet, unless geographic or structural constraints 
dictate otherwise. Identification of cross sections will be in river miles, increasing 
upstream. The stationing will tie into the specified river mile of the existing FEMA 
studies. The location and alignment of cross sections and channel centerline wiU be 
submitted for the Flood Control District's review and approval prior to digitizing cross 
section data. Cross section orientation may need to be altered after running the HEC-2 
model to make sure that they are perpendicular to flow per FEMA criteria. 

1.3.1 All cross sections will be plotted using a pen plotter. The cross section plots will show 
water surface profiles, ineffective flow areas, "nu values, encroachments, channel stationing 
and other pertinent information. These plots are to be available at all reviews. 

1.4 For floodplains identified as ponding areas, such as along embankments, it is preferable 
to analyze the area by using the HEC-2 model, which will provide the District with water- @ 
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a surface-elevations. If appropriate, the Consultant shall identify a floodway within the 
ponded floodplains. The purpose of this floodway is to allow the pond to seek a constant 
stage throughout the areal extent of the ponds, versus the creation of two independent 
ponds. These water surface elevations will be compared to those obtained from Phase I1 
Task 1.13, and the results discussed with the District. 

1.5 Floodplains must be determined according to F E W  criteria. 

1.6 The Consultant will prepare working maps and models of the 100-year floodplain and 
floodway during the course of the hydraulic modeling analysis for review by the Flood 
Control District at progress meetings. Floodways are to be determined using equal 
conveyance encroachment methods to start with, but only encroachment method 1 will be 
used in the final analysis. 

1.7 The delineation work shall meet requirements for floodplain delineations are prescribed 
by FEMA and the Arizona Department of Water Resources. 

1.8 The final report for the floodplain/floodway delineation study will include, but is not 
limited to the following: 
I. Introduction 

a. Purpose of study 
b. Authority for study 
c. Coordination and acknowledgements 

11. Area Studied 
a. Scope of study 

'0 
b. Community description 
c. Principal flood problems 
d. Flood protection measures 

111. Engineering Methods 
a. Hydrologic analyses 
b. Hydraulic analyses 

IV. Floodplain Management Applications 
a. Flood boundaries 
b. Floodways 

V. Insurance Applications 
VI. Other Studies 
VII. Location of Data 
VIII. Bibliography 

Task 2 Coordination 

2.1 The Consultant shall participate in regular coordination meetings (at least every three 
weeks) with the District5 Project Manager and in Milestone coordination meetings in the 
development of the hydrologic and hydraulic analyses. 

2.2 The Consultant will submit maps, report, and HEC-2 model to the District for review by 
the Technical Evaluation Contractor (TEC), and any other governmental agency reviewers 
through the District. The Consultant will respond to questions by the reviewers and make 
modifications to maps, models and report if required. 



Task 3 Final Products 

3.1 Mapping: 
a. One complete set of contour maps (within the aerial mapping area) at 1" = 200' 

scale with the flood plain delineations added in reproducible form (mylar) and six 
(6) blueline copies. 

b. One complete set of topographic base maps (outside of the aerial mapping area) 
at 1" = 2000' scale with the floodplain delineations added in reproducible form 
(mylar) and six blueline copies. 

c One set of transparent overlays of photo-mylars. 
d. One complete set of mylars for the foldout maps (no larger than 11" x 17") used 

in the report. 

3.2 One-half inch magnetic tape formatted at 1600 bpi containing the topographic data and the 
digitized floodplain/floodway boundaries in either the AutoCAI) DXF ASCII format or 
the Intergraph ISIF ASCII format, as specified in the attached Appendix 'X' - G.I.S. Data 
Specification document. 

3.3 Six hardcopies of the HEC-2 printouts and a copy of the HEC-2 model input/output on 
5-1/4", 1.2 Mb diskettes compatible with an IBM-AT personal computer. 

3.4 Reports: 
The Consultant will produce a final report incorporating the comments of the 
District, FEMA and other reviewers. Six copies of the Hydraulic report as outlined 
in Phase I1 Task 1 will be delivered. 

3.5 Documentation for this study will be as outlined in "Instructions for Organizing and 
Submitting Technical Documentation for Flood Studies" as required by ADWR 



MILESTONE DATES 

Buckeye Area Flood Insurance Study 

Contract No.: 90-69 

Ttems 

Research and Data Collection 

Mapping Control Surveys 

Aerial Mapping 

Miscellaneous Surveys 

Phase I - Objective 1 - Hydrology 

Phase I - Objective 2 - Hydrology 

Review of Phase I & Scoping - Phase I1 

m Floodplain Delineation - Working Maps 

Floodplain Delineation - Final Maps 

Final Report, Maps, Deliverables 

Completion Dates 

September 12, 1991 

September 30, 1991 

October 25, 1991 

November 1, 1991 

December 6, 1991 

January 1, 1992 

February 1, 1991 

March 20, 1992 

April 30, 1992 

May 8, 1992 
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APPENDIX A - GIs DATA SPECIFICATION W Jy+ ,O 

1. Topographic mapping, floodplain delineation mapping, hydrologic watershed ki 0-y: 
boundaries, and soils group boundaries shall be submitted in a digital format m r ~ f i ~  
acceptable to the Flood Control District of Maricopa County. The requirement 4 
for digital submission is in addition to any requirements for written (hard-copy) 
data and reports which may be required elsewhere in the scope, in this 
Appendix, or by law. 

2. Data required by this scope of work or by this or other Appendix or Supplement 
to this scope of work shall be prepared as ESRl Arc-Info coverages in 
accordance with the instructions in this specification. Hardcopy maps, drawings, 
renderings, plots, and related items required by this scope or its supplements 
or be law shall represent final data which as been or is being delivered in 
fulfillment of the requirements of the scope of work. The maps, drawings, 
renderinas, alots. or related items shall be reoroducible at the time of submission - , .  
and acceptance'on the target computer sy'stem from the data, AML macros, 
and other information delivered. 

3. COVERAGES SPECS 

3.1 GENERAL INFORMATION 

3.1.1. The Arc-Info coverages should have defined spatial relationships. (Built 
Topology - Area Definition, Connectivity and Contiguity) 

3.1.2. The FCDMC will supply a coverage with the State Plane Section Corners 
and a coverage with the County border. Attributes on the PAT of the 
Section corners are the type of marker and the source of the point. If 
more accurate points are located by this study (GPS or surveyed), then 
the coverage supplied by the FCD should be revised and updated with 
the new and more accurate information. The new updated section corners 
should be used as the registration Tics of ALL the coverages. Labeling 
of the Tics should be done according to the file supplied by the FCD. 

3.1.3. Annotation should be placed in different levels depending on the map 
scale. For example when annotating roads, the main mile road names 
should be in one level and the minor road names should be in a different 
level. The AAT and the PAT files should also include an item that 
identifies the features that have been labeled with annotation. For 
example, the road.pat should have an item :Road-Name that includes the 
name of the road. 

3.1.4. When digitizing from different map sources, if the source map is using a 
projection different than State Plane (Transverse Mercator, etc), 
appropriate steps should be taken to ensure that the digitized lines are 
projected back to State Plane. 



3.2 COVERAGES: 

A. INDEX 
This coverage should have the page layout as presented in the piolted rnylars. 

Coverage Name: WTINDEX 
Coverage Type: Polygon 

Codes: The following codes should be added to the PAT 

Item Name: Page# 
Item Width. Output Width and type 3,3.1 
Information: Page Layout 

B. TOPOGRAPHY 
Coverage Name: CONTOURS 
Coverage Type: Line 

ITEMS: MAJOR1 4.4.1 

Codes: Feature 
MAJOR1 MINOR1 

Index Contour 020 0200 
Hidden lndx Cont 020 0200 
Depression Idx Cont 020 0200 
Intermediate Cont 020 0250 
Hidden " " 020 0250 
Depression " " 020 0250 

Description 
MAJOR2 MINOR2 
020 0600 
020 0650 
020 061 1 
020 0600 
020 0650 
020 061 1 

Parameter 
MAJOR3 MINOR3 
021 (elev.) 
02 t (elev.) 
02 1 (elev.) 
021 (elev.) 
021 (elev.) 
02 1 (elev.) 

NOTE: (elev.) should be the conlour elevation. 



C. CONTROL POINTS 
Coverage Name: CONTROLPNTS 
Coverage Type: point 

ITEMS: MAJOR1 4.4,1 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4,4,1 
MAJOR3 4.4J 
MINOR3 4,4,1 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Horizontal Control 300 0050 020 060L 021 (elev.) 
Vertical Control 300 0051 020 060L 02 1 (elev.) 
Spot Elevation 020 0300 020 060L 021 (elev.) 
Section Corner 300 0001 020 060L 021 (elev.) 
Property Corner 300 0052 020 060L 021 (elev.) 

NOTE: L=value of the decimal fraction of the spot elevation. 
(elev.) = integer part of the elevation 

Example: an spot elevation of 1325.8 11 should be coded as follows: 
300 0050 020 0608 021 1325 

D. TRANSPORTATION 
Coverage Name: ROAOS 
Coverage Type: Line 

ITEMS: MAJOR1 4,4,1 
MINOR1 4,4,1 
MAJOR2 4.41 
MINOR2 4,4,1 
MAJOR3 4,4,1 
MINOR3 4.4,1 
RDNAME 23,23,C 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Roads (ConcIAsph) 170 0209' 0 0 0 0 
Improved Dirt Rd 170 0250 1 70 064 0 0 
Trails 170 021 1 0 0 0 0 
Pavement Edge 170 0300 0 0 0 0 
Railroads 180 0201 0 0 0 0 

'NOTE:209 for Road or Street Class 3 
210 for Road or Street Class 4 

Roads should be annotated in 2 different levels depending on the class type. 



E. WATER FLOW LINES 
Coverage Name: FLOW 
Coverage Type: Line 

For future modeling of water flow within ARC-INFO it is required that the lines that 
describe the water flow are digitized in the direction that the water is flowing. 

ITEMS: MAJOR1 4,4,l 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4,4,1 
MAJOR3 4,4.1 
MINOR3 4.4.1 

Codes: Feature Description Parameter 
MAJORI MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Water Flow lines 050 0470 0 0 0 0 

F. MUNICIPAL BOUNDARIES 
Coverage Name: MUNICIPAL 
Coverage Type: Polygon 

ITEMS: MAJOR1 4.4.1 
MINOR1 4.4,1 
MAJOR2 4.4.1 
MINOR2 4.4.1 
MAJOR3 4,4,1 
MINOR3 44.1 
NAME 23.23,C 

Codes: Feature Description Parameter 
MAJORI MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 090 0100 0 0 0 0 

G. WATERSHEDS BASINS AND SUBWATERSHEDS 
Coverage Name: WATERSHED-NAME 
Coverage Type: Polygon 

ITEMS: MAJOR1 4.4,l 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4.4.1 
MAJOR3 4,4.l 
MINOR3 4.4.1 
WSNAME 10.10,C 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 050 0150 0 0 0 0 

The coding scheme of the WSNAME should provide the capability of being able to redefine 
items in INFO and be able to group the subwatersheds into the watersheds. 



H. SOILS 

Soil types should adhere to SCS coding scheme. 
Coverage Name: SOILS 
Coverage Type: Polygon 

ITEMS: MAJOR1 4,4,1 
MINOR1 4.41 
MAJOR2 4,4,1 
MINOR2 4,4.1 
MAJOR3 4.4.1 
MINOR3 4;4;1 
SOILTYPE 5 - 5 s  
TEXTURENPE 4.4.1 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Boundaries 090 0170 0 0 0 0 

SOIL DESCRIPTION TABLE: 

A table that relates Soil Type Codes with their description should also be supplied. 

ITEMS: SOILTYPE 5,5,c 
DESCRIPTION 50,50.C 

TEXTURE DESCRIPTION TABLE: 

A table that relates Texture Type codes with their description should also be supplied. 

ITEMS: TEXTURETYPE 4,4,1 
DESCRIPTION 50.50,C 

1. FLOODWAY 

Coverage Name: 
Coverage Type: 

FLOODWAY 
Polygon 

ITEMS: MAJOR1 4,4,1 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4.4,1 
MAJOR3 4,4,1 
MINOR3 4,4,1 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Floodway 050 0670 
Floodway Fringe 050 0671 



J. HAZARD ZONES 

Codes: 

Zones 

Coverage Name: 
Coverage Type: 

ITEMS: MAJOR1 4.4,1 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4,4J 
MAJOR3 4,4,1 
MINOR3 4,4,1 
ZONENAME 4,4,C 

ZONES 
Polygon 

Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 
050 0170 0 0 0 0 

The Zone name should be annotated in level one and also be included in the PAT file. 

K. FEMA REFERENCE MARKS 

Coverage Name: BM 
Coverage Type: Point 

ITEMS: MAJOR1 4,4,1 
MINOR1 4,4,1 
MAJOR2 4,4,1 
MINOR2 4,4,1 
MAJOR3 4,4,1 
MINOR3 4,4,1 
EM-ID 4,5,E 

Codes: Feature Description Parameter 
MAJOR1 MINOR1 MAJOR2 MINOR2 MAJOR3 MINOR3 

Benchmarks 020 0300 020 060L 02N (elev.) 

BENCHMARK DESCRIPTION TABLE: 

A table that relates the benchmark to the descriptlon and remarks should also be supplied: 

ITEMS: EM-ID 4,5,B 
DESCRIPTION 200,200,C 



• L. FLOOD ELEVATION LINES: 
Coverage Name: SWE 
coverage type: Line 

ITEMS: MAJOR1 4,4,1 
MINOR1 4,4.1 
MAJOR2 4,4,1 
MINOR2 4,4,1 
MAJOR3 4,4.1 
MINOR3 4,4,1 

Codes: Feature Description Parameter 
MAJOR1 MlNORl MAJOR2 MINOR2 MAJOR3 MINOR3 

Elev at X-Sec 020 0270 020 060L 02N (elev.) 
SWE (As per FIRM) 020 0271 020 060L 02N (elev.) 

Lines should be annotated with the appropriate elevation in the coverage. 
The FCD will supply the symbol set file for SWE (As per FIRM) lines, to ensure uniformity at 
plotting time. 

M. MAN MADE FEATURES /bridaeslCulverts~ 

Coverage Name: BRIDGES 
Coverage type: Line 

Codes tor man made feature are still pending. 

3.3 NOTES: 

This is a preliminary list that describe 13 different coverages that would 
cover the total of the information that is presented in Hard copy form. If 
there is additional information that makes part of the mylar and is not 
included in this list, then these features should be added to one of the 
above coverages or to a new one, as coordinated with the District. 

4. Arc-Info coverages shall be prepared in accordance with procedures and 
practices of Release 5.01 or later of the Arc-Info software running on a Data 
General Aviion 410 DGlUX workstation or a hardware platform capable of 
producing coverages and files which can be transferred to the target system 
without any loss of data or data integrity or reliability modification. Use of single 
precision m=numbers to allow data development on personal computes systems 
is permitted if the consultant determines that use of single precision numbers 
will not adversely affect the quality or reliability of the data. 

5. Consultant may develop or manipulate data on any system of his choosing and 
convert that data to the required Arc-Info coverages. However, the Arc-Info 
coverages, text, and data shall be the official version of the data submitted in 
fulfillment of the contract. See paragraph 3 above for related stipulations. 



6. Features for which there is an entry in an AAT or PAT file must have a User- 
ID assigned to it. Where coding is required, features in a coverage shall be 
attributed in the AAT or PAT files with descriptive codes taken from the 
publication, "Appendix D, Digital Line Graphs from 1:100000 - Scale Maps - 
Data Users Guide 2, National Mapping Program, Technical Instructions, US 
Department of Interior, USGS, National Mapping Division". If this scope requires 
identification of a feature for which no appropriate code exists (such as 
floodplain limits) the code shall be taken from the Flood Control District which 
shall assign a code to the feature. Coverages containing codes not obtained 
through one of these methods will be returned for correction. 

7. Consultants shall document the data structure of each coverage provided and 
shall endeavor to use a similar table structure, column labeling conventions, 
column data types, and so forth from coverage to coverage. Documentation 
shall be prepared in accordance with paragraph 1 of this Appendix. 

8. Consultant may select.or design symbols, line types, annotation style, and fill . 
patterns and colors, Arc Macro Language routines, and the like to produce 
attractive and useful maps. These elements must be submitted to the FCD in 
appropriate exchange files such that the provisions of paragraph 3 can be met. 
Full textural documentation of these elements is required. 

9. Data required by the contract and.amendments thereto shall be submitted in the 
Arc-Info release 5.01 "EXPORT" (.eOO) file format. Arc-Info coverages shall be 
prepared in accordance with Arc-Info Release 5.01 or later running on a Data 
General Aviion 410 workstation (target system) or on a computer system capable 
of producing Arc-Info "EXPORT" files which can be transferred to the target 
system using the Arc-Info "IMPORT" utility. EXPORT files shall be copied to 
QIC-150 formatted, 150 ME, 112-inch data cartridges in a POSIX-compliant TAR 
format. Floppy disks, reel-to-reel, CD-ROM, and other media are not acceptable. 



: ., .* 
F. , rn. 
6C. 
Sf McLaughlin Kmet ty Engineers, Lt d. 
w k a a w m  

48-7702 FAX (602) 248-7861 

a 
GEZA E .  KMETI'Y 

February 20, 1992 RONALD IlAL.FOIID C. MeLAUCllLlN E. ERlCKSON 
I)OUGI.AS 'r. SOI'ERN 

WILLIAM R. KENDA1.L 
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TERRENCE P. KENYON 

DONA1.D l..ZlEMUA 
Mr. Timothy M. Murphy, Hydrologist 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Re: Contract FCD No. 90-69 - Buckeye Area Flwd Insurance Study 
Phase XI - Revlsed Scope and Fee Proposal 

Dear Mr. Murphy: 

Submitted herewith is our Revised Scope of Work and our proposed fees to produce revised 
floodplain management maps for the Buckeye Area, based on results of our Phase I Hydrology 
Study. The plans will  be similar in appearance to the Gilbert-Chandler Area ELS. end products. 

The attachments are: 

1. Revised Scope of Work 
2. Revised Estimated Manhours and Direct Labor 
3. Revised Cost Proposal Summary 
4. Milestone Dates 

The submitted information reflects understanding we reached on the subject of mapping and 
surveying at our meeting on January 21, 1992, at the District offices, and subsequent telephone 
conversations with you regarding clarification of the Scope of Work. 

Please call me or Frank Brown if you have any questions. 

Very truly yours, 

McLAUGHLIN KMETTY ENGINEERS, Ltd. 

pz--: e a E. Kmetty, P.E. 
Principal 

ag407-w\fbsse11.m 

ASPEN. CO TUI.SA. OK DENVER. CO LAKE 1)Il.l.ON. CO 
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Exhiblt MAM 
Phase I1 

SCOPE OF WORK 

FLOOD CONTROL DISTRIC3 OF MARICOPA COUNTY 

TOPOGRAPHIC MAPPING AND FLOOD INSURANCE STUDY 
FOR TIIE BUCKEYE AREA 

Oenerd 

Phase 11 of this project consists of floodplain delineations in the Buckeye Area. A pmximately 
36 miles of floodplain is anticipated to be delineated. The consultant has developed t g e hydrology 
using the Corps of Engineertr HEC-1 computer model during Phase I. Using the HEC-2 
computer model and other FEMA acceptable methods, the consultant will determine floodplain 
delineations for the 100-year peak flood. All work will be reviewed and accepted by the Federal 
Emergency Management Agency (FEMA) prior to the finalization of this contract. All work 
under this Scope will be completed within 150 calendar days from the date of the Notice to 
Proceed, including 30 days for Flood Control District reviews. 

W S E  11 - I m R A U L f C  PHASE 
T A s K F L D  S(JRYGY 

1.1 Ground Control for Floodplain Delineations: 
a. All survey work shall meet or exceed Federal Emergency Management Agency 

(FEMA) minimum criteria as defined in FEMA Document 37, Flood Insurance 
Study Guidelines and Specifications for Study Contractors, Appendix 4, March 
1991. This would include, but is not limited to: the establishment of "permanent" 
elevation reference marks (ERMs); field control; and verification of profiles by the 
ground survey profile procedure. 

b. Vertical Control: Vertical control throughout the area to be delineated. Field 
control shall be sufficient; at least one #permanentn point per mile, such point(s) 
being used as Elevation Reference Marks (ERMs). Surveys will be based on 
National Geodetic Vertical Datum (NGVD), per FEMA guidelines. "Permanent" 
survey points shall consist of existing monumentation, such as brass caps or similar 
survey monuments. Where additional monumentation is needed, survey markers 
conforming to Maricopa Association of Governments (MAO) Uniform Standard 
Detail for Public Works Construction, Detail 120-1, m e  C, shall be laced 2" +/- ! above grade. Elevation Reference Marks will be labelled on availa le maps and 
described in a manner which allow them to be readily located in the field. 

c. The Consultant shall verify profiles for mapped floodplains. The ground survey 
profile procedure is described in FEMA Document 37 or by other methods 
approved by FEMA. 

1.1.1 Ground Surveys for Hydraulic computations: 
a. Supplemental three-point (minimum) cross sections shall be taken along the 

Roosevelt Canal and the Buckeye Canal embankment at quarter section lines and 
at locations specified by the Project Hydrologist and District representative on a 
field review. 

~ W O ~ ~ \ P ~ I W I I  an 



b. Supplemental three-point (minimum) cross sections shall be taken along the 
Southern Pacific Railroad embankment at quarter section lines (minimum). Cross 
sections along all drainage crossings shall be surveyed. All cross section locations 
will be field verified and flagged by the Project Hydrologist and the Districtb 
representative. 

TA S K 2 FLOODPLAI N AND PLOODWAY DELINEATION 

2.1 The 100-year floodplain will be identified along the Roosevelt Canal, the Southern Pacific 
Railroad, and the Buckeye Canal, where 100-year depths are greater than 1.0 foot, in 
accordance with page A2-1 of FEMA 37. (This represents approximately 36 linear miles 
of floodplain investigation. This investigation will be necessary to verify or eliminate some 
previous FEMA floodplain mapping.) 

2.1.1 The consultant will conduct field reconnaissance of the full study reach. This will include 
observation of channel and floodplain conditions for estimation of Manningb "n" values; 
photographic documentation of floodplain characteristics; determination of channel bank 
stations; observation of possible overflow areas; inspection of levees or other flood control 
structures, and determination of cross section locations. 

2.1.2 A written summary of the field inspection, including photographs to document "nu value 
estimation will be submitted to the District for review and approval. 

2.1.3 A preliminary analysis of ponding areas will be determined from Phase I results, Task 3 
and Task 4 Surveys, supplemented with additional cross section data as described below. 

2.1.4 Floodplain delineations will be obtained using the U.S. Army Corps of Engineers HEC-'2 
Water Surface Profiles computer model 1991 version, (or later version, if approved by the 
Flood Control District) and using other methodology acceptable to FEMA. The 
Consultant will prepare the study using the Gilbert-Chandler Area F.I.S. as an example for 
presentation purposes, without aerial photography. 

'2.2 Bridges and Culverts must be modeled in compliance with HEC-2 modeling requirements 
for the selected routine. Where multiple bridges occur, each bridge will be modeled 
separately. 

2.3 Cross Sections - Stationing will be from left to right looking downstream. Cross sections 
will be spaced approximately every 1320 feet +/-, plus at locations set by the Project 
IIydrologist and District Staff. Identification of cross sections will be in river miles, 
increasing upstream. The stationing will tie into the specified river mile of the existing 
FEMA studies, if available. The location and alignment of cross sections and channel 
centerline will be submitted for the Flood Control Districts review and approval prior to 
digitizing cross section data. Cross section orientation may need to be altered after 
running the HEC-2 model to make sure that they are perpendicular to flow per FEMA 
criteria. 

2.3.1 All cross sections will be plotted using a pen plotter. The cross section plots will show 
water surface profiles, ineffective flow areas, "n" values, encroachments, channel stationing 
and other.pertinent information. These plots are to be available at all reviews. 



2.4 For floodplains identified as ponding areas, such as along embankments, we will be using 
the HEC-2 model o r  top of embankment elevations, which will provide the District with 
water-surface-elevations. 

2.5 Floodplains will be determined according to FEMA criteria. 

2.6 The Consultant will prepare working maps and models of the 100-year floodplain during 
the course of the hydraulic modeling analysis for review by the Flood Control District at 
progress meetings. 

2.7 The delineation work shall meet requirements for floodplain delineations as prescribed by 
FEMA and the Arizoha Department of Water Resources. 

2.8 The final report for the floodplain/floodway delineation study will include, but is not 
limited to the following: 
I. Introduction 

a. Purpose of study 
b. Authority for study 
c. Coordination and acknowledgements 

11. Area Studied 
a. Scope of study 
b. Community description 
c. Principal flood problems 
d. Flood protection measures 

111. Engineering Methods 
a. tIydrologic analyses 
b. Hydraulic analyses 

1V. Floodplain Management Applications 
a. Flood boundaries 

V. Insurance Applications 
VI. Other Studies 
VII. Location of Data 
VIII. Bibliography 

3 COORDINATION 

3.1 The Consultant shall participate in regular coordination meetings (at least every three 
weeks) with the Districtk Project Manager and in Milestone coordination meetings in the 
development of the analyses. 

3.2 The Consultant will submit maps, report, and HEC-2 model to the District for review by 
the Technical Evaluation Contractor (TEC), and any other governmental agency reviewers 
through the District. The Consultant will respond to questions by the reviewers and make 
modifications to maps, models and report if required. 



4.1 Mapping: 
a. One complete set of contour maps (within the aerial mapping area) at 1" = 200' 

scale with the flood plain delineations added in reproducible form (mylar) and six 
(6) blueline copies. 

b. One complete set of topographic base maps and profdes (outside of the aerial 
mapping area) at 1" = 400' scale with the floodplain delineations added in 
re&Gdu'cible form (mvlar) and six blueline copies. 

- 
. -  . 

c o h e  set of transparent wetlays of p h ~ t ~ - m y l i ~ ~ .  
d. One complete set of mylars for the foldout maps (no larger than 11" x 17") used 

in the report. 

4.2 One-half inch ma etic tape formatted at 1600 bpi containing the topographic data and 
the digitized floo b" plain/floodway boundaries in either the AutoCAD DXF ASCII format 
or the Intergraph ISIF ASCII format, as specified in the attached Appendix - G.I.S. 
Data Specification document, for the Buckeye Aerial Mapping Area. 

4.3 Six hardcopies of the HEC-2 printouts and a copy of the I IEG2 model input/output on 
5-1/4", 1.2 Mb diskettes wmpatible with an IBM-AT personal computer. 

4.4 Reports: 
The Consultant will produce a fmal report incorporating the comments of the 
District, FEMA and other reviewers. Six wpies of the Hydraulic report as outlined 
in Phase I1 Task 2 will be delivered. 

4.5 Documentation for this study will be as outlined in "Instructions for Organizing and 
Submitting Technical Documentation for Flood Studies" as required by ADWR. 

4.6. Tabular list of control points (ERMS) established with descriptions and elevations. 



MILESTONE DATES 

Buckeye Area Flood Insurance Study 

Contract No.: 90-69 

m 
Scoping - Phase I1 

Floodplain Delineation - Working Maps 

Floodplain Delineation - Final Maps 

Final Report, Maps, Deliverables 

Comoletigll Dates 

February 20, 1992 

May 15, 1992 

June 15, 1992 

July 1, 1992 



MILESTONE DATES 
(Revised March 26, 1992) 

Buckeye Area Flood Insurance Study 

Contract No.: 90-69 

Items Com~letion Dates 

Scoping - Phase I1 February 20, 1992 

Floodplain Delineation - Working Maps June 1, 1992 

FEMA Report June 19, 1992 

Floodplain Delineation - Final Maps July 1, 1992 

Final Report, Maps, Deliverables July 17, 1992 



e SECTION 2: MAPPING AND SURVEY INFORMATION 
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SECTION 3: HYDROLOGIC ANALYSIS 

REFER TO SEPARATE HYIIROLOGY REPORT 



SECTION 4: HYDRAULIC ANALYSIS 

4.1 Method Description 



4.1 Method Description 

As the floodplain calculations are viewed, reference is made to Plate 5 and 

Appendices A through 0 of the separately bound Hydrology Report. 

Since flooding occurs as the result of ponding against the raised 

embankments of the Roosevelt Canal (RC), the Southern Pacific Railroad 

(SPRR), and the Buckeye Canal (BC), the level-pool reservoir routing 

routine of HEC-1 was used to determine water surface elevations, based 

upon stage-storage-discharge data for each subbasin where ponding occurs. 

Field survey data of cross sections were obtained to define the available 

storage volume and the weir crest elevation for overtopping. The RC and 

the BC would be overtopped along the canal road on the canal north bank. 

~ h k  SPRR would be overtopped at the top of rail elevation. Canal and 

railroad overtopping were modeled as a broad-crested weir using a 

computerized broad-crested weir program that accepts uneven weir 

coordinates. 

The hydraulic capacity of each railroad trestle was determined using the 

orifice equation and the resulting hydraulic rating curve comprised of trestle 

orifice flow and weir overtopping flow was included in the stage-discharge 

data. Along the two canals, the stage-discharge data was comprised solely 

of weir flow overtopping the canal road. Definition sketches locating typical 

field survey points along the cross sections and a detailed discussion of 

storage routing through structures are included in the accompanying 

Hydrology Report prepared by McLaughlin Kmetty Engineers, Ltd. The 

100-year floodplain was delineated on maps prepared at a scale of 1 inch 

= 400 feet and reviewed by field investigation with FCDMC Staff. Exhibit 

1 (bound separately) contains both the Flood Profiles and the Flood 

Boundary Maps. 

Within the Town of Buckeye, aerial photographs and topography were 

obtained from one-half mile west of Miller Road to one-half mile east of 

ApacheICemetery Road, a total east-west distance of two miles. The Town 

of Buckeye mapping, originally presented at a scale of 1 inch = 200 feet 

with 2-foot contour intervals flown in October of 1991 (Reference 7), was 

reduced to 1 inch = 400 feet for inclusion in the floodplain mapping set. 

For the remainder of the study area, U.S.G.S. topographic maps at a scale 

of 1 inch = 2,000 feet were enlarged to 1 inch = 400 feet. The field survey 

data was then superposed onto the enlarged maps. Where the U.S.G.S. 10- 



foot or 20-foot contours disagreed with survey data, the survey data took 

precedence. The tloodplain water surface elevation calculations are 

contained in Appendix 1 (Roosevelt Canal), Appendix 2 (Southern Pacific 

Railroad), and Appendix 3 (Buckeye Canal) of this report. These 

calculations reference Appendices G through 0 of the Hydrology Report. 

The hydraulic analyses for this study were based on unobstructed flow 

through the railroad trestles, using existing conditions at the time of survey 

(some trestles had smaller openings than the structural members could 

allow). The flood elevations shown on the profiles are thus considered valid 

only if hydraulic structures remain unobstructed, operate properly, do not 

fail, and the railroad embankment does not fail. The canal roads are 

eaithen, and the flood elevations presented herein are considered valid only 

if the canal low points remain unobstructed and the canal embankment does 

not fail. All elevations are referenced to the National Geodetic Vertical 

Datum of 1929. Elevation reference marks used in this study are shown on 

the maps. The Memorandum contained at the start of Appendix 1 (Section 

4.7) contains a description of the hydraulic computntions contained in the 

Hydrolog Report and explains why water surface elevations could not be 

obtained directly from the HEC-1 output. 



SECTION 4: HYDRAULIC ANALYSIS 

4.5 Special Problems/Solutions 



4.5 SPECIAL PROBLEMS/SOLUTIONS 

Two areas were encountered that resulted in revising flowrates obtained 

from the HEC-1 model. One area is from Palo Verde Road to Wilson 

Avenue to Turner Road, and the other is Miller Road to ApacheICemetery 

Road to Watson Road. The floodplains along both the Southern Pacific 

Railroad and the Buckeye Canal are affected . The following Addendum 

No. 1, taken from the Hydrology Report, and Section 3.4 of the Hydraulic 

Report, describe this condition. The Roosevelt Canal is not affected by 

these flowrate modifications. 



ADDENDUM NO. 1 - COOR1)INATION O F  HYDROLOGIC ANALYSIS WIT11 IIYJ>JIAULIC 

ANALYSIS 

During the course of the hydraulic atralysis for floodplain mapping, it became apparent that the 

flowrates obtained from the hydrologic analysis had to be  modified in limited areas to account for 

flow diversions across sectionline roads. The affected Concentration Points are G7, G8, 116, 117, 

15, 16, L4, L5, M3, M4, N5, NG, 0 7  and 08 .  The  subbasins affected by this modification are 

Subbasins 53, 54, 55, G I ,  62 and 63 in the Palo Verde Road - Wilson Avenue - Turner Road area, 

and Subbasins 47, 67, 56, 57;GG, 69, 70 and 71 in the Miller Road - Apache Road - Watson Road 

a This latter area (Miller Rond to Watson Road) is discussed in t11e "Problem Areas" of the ' .  

I-lydraulic Report (Section 3.4) and a general overview presented here. ?'he above referenced . '  

concentration points and subbasins are along the Southern Pacific Railroad and the Buckeye 

Canal. The  flooclplaia upstream from the Roosevelt Canal is not affected by this modification. 

Figures AI-1 and AI-2 grt~phically depict the subbasins and flow diversions. 

The general scenario for these cliversions is as follows: runoff travels south within the subhasin 

a and encounters the raisecl emlxrnkment of t l ~ e  Southern Pacific Railroad. Some of the runoff 

flows through an existing railro:~d trestle, and the remainder ponds until it reaches an elevation 

high enougl~ lo overtop the sectionline road on the east o r  west side of the subbf~sin. Flow is thus 

diverted to tlie adjoining subbasin. 111 the next subbasin, this sequence may occur one tnore time 

until the runoff flows to a subbasin which has a sectioniine road high enough to force all of the 

runoff over tlie Railroad etnbankment and/or througl~ tlie trestles. The runoff then continues 

southward to the Buckeye Canal embankment. Here, ponding occurs until the water surhce 

elevation exceeds the adjacent sectionline road elevation, and some runoff is diverted into the 

adjoining su0basin as well as over the canal road. 

To obtain the flowrate for floodplain mapping purposes, the runoff rates founcl in Pl:tte 5, or 

Appendices N and 0 were added (or subtracted) directly to reflect the flow diversion. l ' l ~ e  

hydrologic effects of additional storage volume attenuation, channel routing or  time translation of 

the hydrograph peak were not considered, nor was a hydrologic split flow analysis performed. .Ihe 

hydrologic n ~ o d e k  ilccuracy would not be sigt~ificantly improved and such modifications would 

have m;tde the model culnl,erson~e and complex without significant benefit to the n~ :~pped  

floodplain. The worst case increase in floodj~lain elevation is 1.2 feet in Sub\>asin 53, which is 



.. . 

based upon tin additiolinl 705 cfs flowing entirely through railroad trestles with 110 embanknietit 

overtopping. Wliere the additional flow overtops an embankment, the floodplain increase is 

relatively minor. For example, there is a 0.1 foot floodplain increase in Subbasin 69 which is 

based upon 1,576 cfs aclditionnl flow to the subbasin. Performing a more detailed liydrologic 

routing and split flow atiiilysis using HEC-1 will not provide significant improvemetit in iiccuracy. 

By adding (or subtracting) tlie flowrates directly and using tliat number for water surface elevation 

calculations, tlie resulting mapped floodplains present the most reasonably severe condition for 

these areas at tlie Southern Pacific Railroad and tlie Buckeye Canal. 

Tlie current County criteria for crossroad culverts states that culverts for collector and arterial 

streets, (which would be tlie.case for these sectionline roads), should be designed for the 50-year 

peak discliarge. l'lius if tlie roads tliat are currently overtopped by these flow diversions :Ire to 

be improved in tlie future, tlie liydrology would liave to be reworked. Smaller subbasins would 

probably be required, and a liyclrology model developed specifically for the roadw:iy crossing. Such 

refinements are beyond tlie scope of this study. 

SUMMARY: 

The 100-year flowrntes for Concentration Points G7, G8, HG, 117, 15, 16, L4, L5, M3, M4, N5, N6, 

07 and 08 liave been modified to account for flow diversions across sectionline roads. In tliese 

areas the existing roads are lower than tlie railroad or canal embankment, tlius allow flow 

diversions. 'I'he flowrntes used for floodplain mapping are derived by adding and subtr:icting 

diverted flows. These diversions liave a relatively minor effect on the final water surk~ce elevation 

of tlie floodplain. Revising tlie HEC-1 model to account for the flow diversions would not add 

to tlie accuracy of tlie floodplains and tlie model would become too unwieldy and complex to 

satisfy the intent of obtaining flowrntes for floodplain mapping purposes. ?'lie final floodl~lain 

maps present tlie most reasonably severe condition at the areas affected by flow diversions. 

Figures A l - I  and A1-2 present the llow diversions. 

rzi 
. .  . 
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required, and a iiydrology model developed specifically for the roadway crossing. 

Such refinements are beyond the scope of this study. 

The 100-year flowrates for Concentration Points G7, G8, H6, H7, 15, 16, 
L4, L5, M3, M4, N5, N6, 07 and 08 have been modified to account for 

flow diversions across sectionline roads. In these areas the existing roads 

are lower than the railroad or  canal embankment, thus allow flow 

diversions. The flowrates used for floodplain mapping are derived by 

adding and subtracting diverted flows. These diversions have a relatively 

minor effect on the final water surface elevation of the floodplain. 

Revising the HEC-I nioclel to account for the flow diversions would not 

;~dcl to the ztccurtlcy of the floodplains and the model would become too 

unwieltly and complex to satisfy the intent of obtnining flowrates for 

floodpl;tin mapping purposes. The final floodplain maps present the most 

reasonably severe condition at  the areas affected by flow diversions. 

Figures Al-1 ;tnd A1-2 founcl in Section 4.5 under "Study Documentation" 

present the flow diversions. 

bp 3.4 Problem Areas 

Tlie field investigation revealed a floodplain problem area along the Watson Road 

Alignment from the Buckeye Canal to a short distance north of the Southern 

Pacific Railroad. Tlie hydrologic model utilized separate subbasins on each side 

of Watson Road. Based upon the best available data, the most likely condition is 

that the runoff ttlong the railroad from the subbasin between Rainbow Road and 

the Watson Ro:lcI alignment would flow west along the SPRR embankment towards 

Apztche/Cenietery Road, after subtracting trestle flow. This runoff would join with 

runoff from the subbasin between the Watson Road Alignment and 

Ap;lclie/Cemetery Road, and overtop the railroad in this vicinity. Runoff along 

the Buckeye Canal would flow west from Rainbow Road past Watson Road to 

Apache/Cemetery Road, join with the railroad flow, and overtop the Buckeye 

Can:tl and Baseline Roitd in this vicinity. Appendix 4 of Study Documentation 



Section 4.7 contains the floodplain calculations for this problem area. The 

foregoing tliscussion makes sense in light of the fact that the railroad placed a 

large trestle east of Apache/Cemetery Road and tlie Buckeye Irrigation District 

pl;lced a lz~rge overflow weir east of Baseline Road which is east of tlie projected 

Ap:~che/Cemetery Roi~cl alignment. Baseline Road was not constructed high 

enough to prevent 100-year runoff from overtopping Baseline Road. Thus some 

runoff at this intersection continues west, some runoff overtops the Buckeye Canal 

z~nd the weir model is constructed to account for this. 

4.0 FL001)I'LAIN MANAGEMENT APPLICATIONS 

This study' has heen performed to meet the standards of the National Flood 

1nsur;lnce Program 21s defined by the Flood Insurance Study Guidelines (Reference 

4). 

A prime purpose of tlie Nation;ll Flood Insurance Program is to encourage state 

and local governments to adopt sound floodpli~in management programs. This 

stutly, therefore, inclutles ;I flood bounclery map designed to assist communities in 

cleveloping sountl floodpl;~in man;~genient measures. 

To :lid tlie Town of Buckeye, a sepzlriltely published flood boundary map at the 

same sc;lle 51s the :leri;~l topogr;~pliy ( I  inch = 200 feet) was prepared. 



SECTION 4: HYDRAULIC ANALYSIS 

4.6 Floodway Modeling 



4.6 FLOOIlWAY MODELING 

Floodways were not determined since runoff ponded against embankments 

is the main source of flooding. The entire floodplain should be managed. 



SECTION 4: HYDRAULIC ANALYSIS 

a 4.7 Final Results 
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SUBJECT: Flood Delineation Study of Buckeye Area, Contract FCD 90-69 
Methodology for .Floodplains at Ponding Areas 

INTRODUCTION 

This memorandum presents the methodology used to determine floodplain water surface elevations at ponding 

areas, and discusses revisions to hydraulic computations found in the Phase I Hydrology Report. The Gilbert- 

Chandler Area Flood Insurance Study, by Franzoy-Corey Engineers, was examined as a similar study and analysis. 

Where reference is made to Appendices A through 0, Figures, Tables or Plates, those references are to the 

Buckeye Area Flood Delineation Study Hydrology Report, dated Revised July 1992. Appendices 1, 2, and 3 

e l l o w  the methodology of this Memorandum and contain the floodplain mapping computations for Roosevelt 

Canal, Southern Pacific Railroad, and Buckeye Canal, respectively. Appendix 4 contains calculations for Problem 

Areas. 

A quick review of the hydraulic computations contained in the Hydrology Report is in order. For the Roosevelt 

Canal (RC) and the Buckeye Canal (BC), the actual surveyed top of canal road elevations were input into an 

uneven weir computer program to generate the stage-discharge rating curves of Appendix K (for the RC) and 

Appendix L (for the BC). For the Southern Pacific Railroad (SPRR), the surveyed dimensions of each trestle 

were used to generate an outlet rating curve based upon the orifice equation. The uneven weir program was 

utilized to determine overtopping stage-discharge relations above the top of rail elevation. The orifice discharge 

rate was then added to the weir flow rate and reported in Appendix M. These hydraulic stage-discharge rating 

curves were then used in conjunction with stage-storage curves as input to the reservoir routing routine of the 

HEC-1 model. The HEC-1 input was set up in such a way (using JD records) that the ponded maximum stage 

value was not reported in the output contained in Appendix N or 0. Therefore it will be necessary to go back 

to the appropriate appendix to obtain the stage-discharge relation data for the RC, BC and SPRR. 
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METHODOLOGY 

Floodplain Mapping at  Railroad Embankment Ponding Amas 

The peak discharge across the Southern Pacific Railroad (SPRR), after available storage volume is considered, 

is obtained from Appendix N or 0, or from Plate 5 (Model Results) of the Hydrology Report. Appendix N 

contains the HEC-1 output for the 100-year, 6-hour model while Appendix 0 contains that for the 24-hour storm. 

There are 12 concentration points along the SPRR. According to Table 4-2, the 6-hour storm produces the peak 

rate of flow for 7 concentration points and the 24-hour storm produces a higher peak flow rate at 5 concentration 

points. The railroad is overtopped at half of the concentration points. Appendix M contains the stage-discharge 

graphs for each subbasin showing total flowrate as well as a table of elevation vs. orifice flow plus weir flow used 

to generate the graph: 

From either the graph or table in Appendix M, the 100-year floodplain water surface elevation (WSEL) is 

determined for the peak discharge rate (See Appendix 2). For conservatism, the water surface elevation is 

rounded upward to the nearest tenth of a foot. The ponded water surface elevation is plotted as the 100-year 

floodplain, in both plan and profile views, on the floodplain maps. To plot the floodplain, a straight grade is 

assumed to occur between surveyed spot elevations, and the shape of the upstream contour plus field investigation 

is used to complete the floodplain limits. * 
At one location (Subbasin 57) an error was discovered in an input value to the uneven weir program. To correct 

the error, 8-inches was added to the surveyed top of ballast elevation obtain the top of rail elevation at the future 

Watson Road Alignment and the uneven weir program rerun. The results of Appendix M were modified to 

reflect the new stage-discharge information and shown in Appendix 2. It is not necessary to rerun the HEC-1 

model since it would result in an insignificant change in flow as far as floodplain mapping is concerned. This is 

because a minor increase in weir elevation would increase storage volume slightly and actually decrease the 

routed flow rate. Since this same area was a problem area, the results of Appendix 2 were revised and reported 

in Appendix 4. It is necessary to keep the original calculations in Appendix 2 for comparison of results, and then 

verify that the conclusions reported in Appendix 4 are reasonable. 

The overtopping flow rate is determined by subtracting the orifice flow rate at the floodplain WSEL from the 

peak discharge rate. The flowrate overtopping the railroad is noted on the floodplain map as "Railroad Overflow, 

Q = xxx cfs". The orifice flow through the trestles is noted as "Trestle Flow, Q = xxx cfs". This information will 

aid floodplain managers and others doing drainage and flood control work downstream of the SPRR. 



Floodplain Mapping at  Canal Embankment Ponding Areas 

a 
A similar methodology is used for mapping the floodplain at the RC and BC. The results of the uneven weir 

program from Appendix G for the RC and Appendix H for the BC are used to determine the water surface 

elevations, given the peak discharge rate from Plate 5. The flowrate overtopping the Canal, which is the same 

as the peak discharge rate, is noted as "Canal Overflow Q = xxx cfs" on the floodplain maps. 

Water surface elevation calculations (see Appendix 1) are included for all concentration points, even when the 

depth of flow is less than 1 foot. According to the intent of information contained in FEMA 37, Guidelines and 

Specifications for Studv Contractors, depth greater than 0.55 feet are rounded up to a floodplain depth of 1 foot. 

Between Dean Road and Rainbow Road along the RC in Subbasin 26, the maximum ponding depth is 0.8 foot 

(998.77 - 997.9), and thus is reported as a depth of 1 foot. 





SPB. I 

Sud BASIAJ 

A PO& h??/A/&d I@& ) Shfi 7 of 23 

Q Z & C &  m BAE- 5 & (2wcen h f / m  Po,% 
, 6 H R, See h p p J ~  r r\1J 

, ? 

4 
Thee are 2 poss~ ble o ~ c c t c ~ p , ~ ~  ~o!ATs, Map f/ooc\pla\n wtSK R to each, 

- ,  
See f o I l ~ l * ) ~ n g  dof c . , \ c u \ ~ ~ ~ o ~ s ,  

14 W U ~ Q ~  evvf/ovg,,i, el qqg8-)o @ 817 cfs 
u Se ~itL 498.7 s i r  g / y  c f ~  = sLob+ re0 C& , Z O N E  AH 

h k h g  t h a  rsi+yn O u r r ~ i o r  J' W?.S (2 93s C ~ J  

UJP W L E L  494,5 s, , ,m 835 cfz = a L o M t  g4-o &. ZONE /-FU 

~ h p  fwe p o d s  a r e  ~ i n ~ c - h d  b;, &&/ow 6 i l Y h p r  W J ~ L ,  

SuO 6ds11u as 
f ?~d~or~  R o ~  W4T6Qt dfs, 6 # 7 & ~ 3  

$ 9  137.3 CA Am P L B ~ @  Q n 7 ~ h d m  PqtizJOfl 
16 hA, 5te f i l p e l ~ d ~ ~  N '3 

& &Pmd~ K p.  240 EL. 996.6 @ & = / 3 9 ~ c &  

kse InJSd 6 . 6  S/oe Q 13 73 s /393-!4 

Lor3 porn & mdp El: 9963 

h r ,  LLpfh 994.6 - 9 9 ~ . 3  = 2,3ha&dp4;* 

3ib& a s  , Z &f ZOM AM 











6 

dB 

4D 

Project T I ~ ~ A ~ C E Z  c prlect I< $8 N O  ~ - t r - - ? a  89- .@z Date#&-. 
Subject & O O S ~ T  @&A/K'L RL&bBLSL/d D e s l g n e d x  Page 

Sub BAs/AJ 23. 

W&BO,U RI A?AC~&"&EMETE%~ &02 sh+ 5#6 uf 23 

(3 = 1419 C& &M P&ZF 2, @ &m& &m P~,ia.f 
LC HR, See Prppendrx td3 

ThPre a c e  2- f d ~ ~ ; b l ~  O V Q ~ V ~ P , ~ ~  i g p a l q f ~ ,  h 4 ~  fl\e +10od~/41> W I ? ~  
1 62 & polf l f .  

St< Fo /I, uifiJ ' v t ;~  ~ * r  /& 1 4 j ; ~ s .  

, 4 1 0 4 ~  lyb W ~ + e h  ~ f i f l ~ ~  pint, d rq6, + @- 14-2-1 ~ F s  
~ S Q  W J E L  796 ,4  L O N E  A H  

& I o n  +k ~ d e r r l  * v ~ F l o w  o i l $  4 '796, @ 1536 cF3 9 
h5.Q W J E L  4 9 b r 9  

P 
z o m E  AH 

T h ~ x  r p o q d ~  ccfe ~ n n k S e d  

%6dAs/nl & - L ~ P . J +  of 1 l o a d  

b h s t  d f  m/~LEie R o m , ~ h f :  5 & ~ 3  

Q =  //39eA AM k-sd? Ib",@d&b &,1/5 L Z  
Ldll HR, See Appenbrx 03 

&m ioCu;kJ wc;r ~ T . J U / ~ L  E/.  99+.b0 O Q * Ni%8 (1148 &J_> 

use J S L  9 4 4 , ~  











,- ..* ...... .- .......... ,- ... <..-.. .. , a * ." :.. 
... ....... ... ! ... -I"-_ . I.' i : :.: ;" >.), ~ >.., ,,.. 

..... ......:.. '. . . v. .- ,.., . . 
-: - .> ,: - .... ......... . 

C! ... .;... . !' " .- A, . . .L  ;;: - /r/l l LLER RD. 





Fret,, Pl~de 5, > l o  cfs & J ~ , ~ b = s ~ k  as E NO+ "c" L/=ILz~.J - - 

1/39 c f ~  &m f l a i k s  Q b c % t r n f ; m  P o i n t  Cy 
call M, See hppendlw 03 

ha, CAY3 LNG~ FCJLI I~J  F L =  C~YS,I+ b~ ~ j t e r , I q j , h  
/ P 





APP 1 

7//6 



Su6 BA-S/d 

MILLER RoRa fo ROOKS RoM, s h f ~ .  9/5 4.2'3 

- 99@. ts e /@& & A m  &jnd~ L p g o  EL. - 
use WSEL 990.9 

Low 0 &Wrn map 

&*, &f% - 9% 9 - 7@. o.g - 0. g'@ +&Sf- poinf . 

suSQA.s/d 

jd,wPo;qt wes+ o f  O G ~ c s d y  l o@,  shf.3tqof 63 
Q = - 832 & lfmn F L ~ S  D ror?cedAb p012-J & 

L 6 HA, See A~~~~ATI\, 7 

/ , i a ~ c . ~ q h e ~  &b = 97.2. @ ,$'= 82.2 @A 
use U&EL q90.2 S I ~ C L  T 21 C& = qfprdr 









APP I 

. . . . . . . . .  :...... ....... ........ - ., - , 
: .. , > . . . . . . . . . . . . . . . . . . . . .  ......... 

3 . 2  I-.." i... : ..., . .  ..... ... 1. ..... .. 



......... 4.  ... , .......... . . ; .  .> i. ........ ..$: .: .;- .+ .  ;-.. ..:.t.::- ..; . .  .... .;. .? .& ..:... .: ;..i...i.. 

.I . / ... <.l. r.. ..T.P...l.l...p...e. . . .  ? ? . .  !.l . . , . .  ..-... -../.I.i,.I....ll.F . . .  ../ <.? . . l . . . . ; .  ?,? . .?. ; .r..l.. /..j..j..i .......:.... 



~ s e  MEL 98bt 3 

h t b f  AM /v*lp EL 9g54/ 

, && 9R83 - q P ? /  = 3.2 '$ &pwsf poi;?+ 
S- AS & e p .  G A d ,  

S U S B A S / ~  fi 
WQJ+ a f  f?4~0 VERAE P o ? ,  &f 2 dm 

4 = / 2 / L  C& s 0 & c m h  d~ &in.+ AZ 
L 61f5 Jee Appendl% rJSl 

h~ &ycnd,r /C p. Po . E L ~ ~ K O S ~ Q - / Z ~ C ~ ;  
use WSEL - qr5.1 

Low @,nf F r o q  map E L  = 982.9 

6 5 ,  Oeph = 9851 - 981.9 = I.L!g?~57Cpif 

- SM A ss?i=./ zon/.~ At-/ 

YQQ- S ~ \ Q P ~  /113/]6 -Fsc EAST O F  P ~ L O  VERDE R P .  

1 



= I ~ l g  C& 4-m Ple+c  5 a &c,y,6, P,;,t ti3 
L 6 h R ,  1 . e ~  h p p ~ d i ) c  N 

- 

D Fn, 6 / / o  bc;r h / c ~ / s f : ~ + ~  , E L -  96Lt.63 







I K p. ~ J o  E L .  4/52 @ @  * /23Bc& f % f d  
Use NSEL s. s m e  //l/q /Z 3 8 

'G2.d pi2 A M  / r l q  E L  pl3zf3 

As, h p f i  - q g g z - 9 ~ z . ~  ~ , ~ ' & & G 6 f l f & / & f  

I Q = . ~ P  & A!mx.,p 
[6HR, See Pppcndjx 

&HA& F/ 



3 0 Y F 1 3 6 ~  RD To 4 4  & / L E I  wEsr O F  s ~ t f l v . s o ~ ,  ~ f t r  I d f  >3 

Q = 1-53 c f r  m w  P A ~ Q  5 @, ~ U ~ b s j ; ?  7 7  I [Not \c/ Ja,\oe) 
(6 till, See AppndI x A J ~  - 

Frorn $a/iolu;03 V n e u n  b c i ~  pr3r+ m s * / j i ,  (6 
p o 3 0 j )  

E L  981.0 @_ 6 = 3 7 7  

U S E  1.13~~ qS/,o S , " ~ P  377 7 3 5 3  

h 96++ f;yw\ map  FLY^?,^ 

Oyri 1 ~ Y I , O -  777,s = 1-5 ' @ +& 



a .... . .? ...... .. . . .  i..i.. -.,.., ;*.: i.,.. , % .:. :_.: i.2 .. ......... . ! < . : . !..! ... !?\.. ;... .:.: i I 
........ .- ., . . ...& ........... 

I..$,,,; ............-.. :.. ...,- -, .- 
: yi..,..i > r & ,:.:, :.;.?.*!!::= : :?,'!-..':.!.;?:; !' .: . . .  ......... 7 ;  ;r qllW wQ;r p r a ~ c c ~ ,  .- . . . . . . .  -... . 0q.p t 

.. <. ..- ...... ................... : ......... ,,:, ;; >:,:, ... ... 
L C ? :  ! L... 

; ._, . . . . . . .  -,.. . 12: . .- .e ; . ? ....... .... - , ,_ ,,.:.; <- 4 2  

n o t  & f - . ; o d  p r e ~ ; ~ ~ ~ ?  ;,, 
..... i i i'.:.. . i ........ .. .r 

% G A.Pp~;x I< , 













54 55 N 
53 

* MOW 
kh.~ Now p RR(W) L ~ ~ z c ~ ~ ~ + ~ o I I  

RR(!&~) 2163(1457+7C%) )e 
so\ 1-5 

, I .  
TI4 A(o S C O ~  

6 7  173 
I 

533 
\05 

43 
42 

41 

LFGENO 
co/nhhed for Ufie Loqe He/,; 
q MOM: 47b f889+90/=27hb C% /852 = Q /@ /A C fs  

G-7 = &qcenfro/bn 
Po~nf 6-7 

Uze fh1'9 Mop when V/e~ / ; r lg  See ~/oodpluh Mop + I  = F L O ~ K ~ J E  O V C Z P O I N G  

Page3 3,4#5 o f  /Z of .4,q~encik-2 
ondfor Pages 4a er 5 df6 
of Appendfk - 2 

a 

-,BL UL OR RR 1% 187 ~ $ 3  
5heeh /O B / /  of 23 
for SPRR and 

h o w ~ ~ T u ~ o u c d  4, = R R - i p a m e *  212 

% 
-a 

Sheeta /8 4 /9 o f  23 is 212 c k  

fZr AC 
Y • FIGURE A\ - \  



Project Title B UCKEYIE F 13 Project NO. gq- 401,003 D& 11-4-72 

Subject 76'4R FLOOD PLAIN Designed Page 3 of 1 2  

SobljA;r; /~ 53 



Project Title ~ ~ c K E :  ' / E  FIS project No. 87- %67,001 Date I f -4-41 

Subject SPA R F L  6 o.DPLA\ N Designed Pane4- 













Project Title R 11 CK E I; 13 Project No. rq- 907, O0 3 Date 1 1 -  4 -92 

Subject SPRR FL?)OD P L A J  N Designed Pages-1 

SU~OAJIN 55 

y s r  w - S E L  0 ? 3 , 6  

F o r  T t ~ r i l e  T 14 or~'fiw fI0c fL Applfid;x J P. rf + 





See o e X t  shett. 





Mc 
Project Tltle &cu~;e :  F/s 
Subject SPk k? # a m ~ P ~ h n /  





5fi? Floodp/a;n Map M - 3  = CONCENT%T\OQ Pow7 ~3 
Use fhis Mu7 when fikw/i,g 11 = FLOW- OVCZTO 

4-4 
pages B 4 9 of /Z of Appendix- 2 Sheefs /2,/3 + 14 o f  23 - L O R R R I C , ~ B ~ ~ ~ ~  + % 

7 of A p e  -4 for  EPRn and IT4 - FLOW-TETW-U~H - RRT-TL€ "9 
Y 

ano Aages 283 of 6 of Sheek 20,2/ 4 22 of@ 212  i9 21% cF5 
Append~ic - 3 for AC FIG1 IRF A\-? 



Project Title ,<15 Proj ct N O @ ~ % ~ . O O ~  Date B/Zdh'z 
LOOAPL.&A/ 'Rlc 48 Cr-15-9,. 

Subiect SPPR ~esinned- ~ a n e ~  I 



. / .  :. ../ :..;., .................... . . .  . I..I.. '. i . .  ' . '  . . :  
.................................... .i.;:j.:.~..::::i:.,!:,,j.,.~..):::..; ..v.l..i... ................................................................... 

!,;,>. ". ,.. ..-.. i- -{-; - ?. :..-. 
, , . if i. .,i:::- ,- : ., ;, i:.i.; ; l(:+;:;!".!: 
?... :. . . . .  ' :. . . . . . . . . . . .  : ... , ............. .'.. ..., . , :  ................. . . :,.,., , ...!...\_. L ! I , . r>y j, ;:, ,;;.y.;-,::c ?:a:",c? ,.j,f :);:A:,' ,.; i,>> ,.:( .x, ........ ,.., -, ,>11' , '." -":. i:,,,%,: ... .:..; 

!...!..,i:.??,' ! t.: ?.. .,! ! - . . . . . . . . . . . .  
' " .  ,<,:'iy!I;? li,'? 
-. . ,. . ,# ,- 

; ,; st::, : :i. 6. ; 1 !:; , ::, ! , .............. ,' ". .. < , . . . .  , . , . . . . . . . . . . .  . - . . .  ,,,,,,",,,,.. . '  ) . ' . . " ' .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 . . . . . . . .  " .. , ., " . . . . . . . . . . . . . . . . . . . . . . . .  
. . . .  "' ' ' .7 .~ " ' ' , ' .. 

(.... ..i.i.. :..?..% ........ <..* ..,.., ,% ........ : .. >...,; ....r.r. ?; ..>,. i; .?,. ., ..7..r. .?..*. ,.7.r..I;. r.r..:..i:. 





Project Title &C/<EVG F / s  

@o erbfthj = q q S  - 2-13 - 7$1 4%- 



, , 
McLaughlin Krnetty Engineers, Ltd. 

Project Title &UCCWE F7.S Project o g9-~61-00& ,,ate 8-26 -= 
SPRP &PG&~ 

C ~ K  88' 9-IS-9z 
Subiect Desinned ABC..- pane & I 



L ~ S C  WSDL gq3.6 

L 

- 
/ c nra 

= 853.4 - 868% f / d  '8 dkykWp@,of 

SZHE As $ & &p 

See f i p D ~ o d ~ %  4 ,A See hlok A b o ~ a  



;.;r.,,sfim}.j 1.rF .- ' WEIR: 1 r:$ . i:?@ 

.... .> ,~,q.':~ *_I- .-e . a3q 1.8.. 

Ths f i e v ; ~ i +  WJ f ,  add 8 inchJ ic, 

04 L Q / / ~ J +  + ~ t +  +o,o ~f rcr// e / . c v q 6 .  



'if- 
+

 
i
 

+
&

 
. .. 

. . 
- 

+
 

i
 

* 
i
 

+$ 
. . 

?$ 
*
 

+
 

ii. 
it 
+
&

 
. . 

4
 

i
 

>- 
i
 

7
 

* 
zc 

* * 
&

 
is. 

b
q

 
i
 

;~
 

.. 
-,?
 

+
 

p
. 

c&<. 
it$ 

!?I, 
i
;
 

* 
s.z 

&
 :
 ., 

?
+
 

. . L
U

 
* 

...I 
;;

*:
s 

. . .. 
Y

 
*? 

2.3 
. . 

'if- 
c
 9.x 

1
7

 

."
 

. . !- ,x 
a+ 

.. <
 

+
 

.+ c:! *
y
,
 
+

 
* 

<
%

 .=. 
.- . . ;,c: <

-
;I, 

-. 
??? 

*-,.-r,. 
.
i
;
 

. . 
.* ..

 Q
 !
 
-
 ; q

, ,?:a 
+
$
 

+
 %b 

8
2

 
,:..i .+ 

+
G
k
 
,
-
-
-
 

- $
A

. 
fi. 4

 +
 

A
-
 

. . 
++ <-, 

L
 

- .... 
<

:
$

 
<> 

- .. , 
3
 -.. -- .+ 

ly
: 

. . - - ,, 
'
 
:
1
:
 +
 

*+,:=,-=- 
* ;

A
 zx 

.:z: w
 +

 
. . 
.* 
. . 2: 

,j- .
2
 

+
 

. . 
. . 

:* 
* 

3
 

j
L
 

. . 
.-. 

'if- 
*
?
 

rr 
* 

i
 

is. 
it 

++ 
- 

r
C

 
. . 

i; 
* 

i
 

i
 

ir. 
ir. 

i
;
 

'if- 
i
 

. . 
i
 

:* 
. . 

* 
.%

 
. . 

is. 
* 

is. 
i
 

it 
* 

* 
;Ic

 
i
 

"c
 

is. 
a+ 

I.. 
i
 

+
 

X
' 

is. 
+
+
a
 a
 

+
 

.* ;,7
 
z
,
 

- .. .. 
++ i.9

 
;
i,
 

:* 
. . 

:iC
 .-: 

.
.
 - 

+
 

-,?=,= 
. . 
.

.
 - 

i
 

=- 
&

 
. 

i
 

.
a
 - 

,
?
.
I
 

.* 
. . 
. 

.:ci 
t
7

, 
ir. 

++ ~.=, = 
,?

! .z. a+ 
+

 3
 .z. <.s

:,
 

..., r.-...: 
ii.;L

U
E

, 
. . 

.* 
*:I 

;- 
ST, 37:s 

++ 
ly

: 2
 

-2
 

!?.< *
 

. . 
+

$
m

%
 ,--* 

>
 

p
.
*
*
 

.+
>

 
-- 

-
*
 

:+ 
+

 
t
 

+
 

<
-
7
 -. . 
.>

 
i
 

-
. -- i

 
'if->

;-,W
;L

" 
+,$ 

:
 L

; ,y
 -2. +

 
i
 

. . 
"

g
i=

.g
<

+
,'if- 

.* *
: 
.A 

:> ,- 
j; 

i
 

:+ 
++ . . 

++ 
.* 
. . 

* 
"
; 

+
t 



Project Title ,A~c/?~E,YE P o ~ e c t $ 4 o . ~ - % % ~ ~  Date chic ~ f 3  q-rs-91 
Subject -R#f/A/ ~es igned page &!&a 

&E mA/€ Ah' 



APPENDIX 3 

FLOODPLAIN CALCULATIONS 

FOR THE BC 



McLaughlin Kmetty Engineers, Ltd. 

$e '&' ~ J v e s  t o  be. u ~ e d  j!,+ \'/l~del R P ~ Q ~ ~ J ,  dcc icc~ ied nspJ> 
w J I I  h a~e  a 'c' 10  o f  ,X 



Project Title &@@YE 

den,  ROAD += R A ~ A ~ / J O ~  kodb , ~ h h .  22/23 4 23 
Q .  7 / 0  cj$ h m  &AnZ O & n c .  & 

CLHR, lipnJox h13 

42 MsEL m. 0 
~ o d  po~nf 07q.d EL. 884.9 

/ h!ks,dep& - 889.0-884.fe 2-2 @ d p y e s f - p ~ r l ~  i s  
- h p ~ - i 4  , A  s h y p % .  

S W T E  a- zokJ~ /Qt/( 

N O T E .  ~ t + l 5  C4LCUL.ATloN R E V I S E D -  5 E E  APf? 4. 
K F E P  FOK c o r n P , + R ~ ~ o H  O F  R E S U  L ~ J .  - 

$ 6  &.Ls%L,, BB. / 

b ~ ~ t n f  A 9 9 EL. 85f9 

+lar , dcp& = 888./- B8g9 3.2 ' 8 dyer+ ,oo,.o,Lk 



- 
M-3 - CONCENTFLQT\OQ PO\NT M3 ?!$ Use fhis Mu? when Wewhq 

Pages 6 4 7 o f  /Z of Appendix- 2 
&ges / f h  7 of Appe/;ld/ii -4 
ondfor Page5 283 of 13 of 
Appendfx - 3 

See F/oodp/uin Mop j I I = FLOWUTE Ovcflo 
3heefs 12, /3 4 1'4 of 23 ,m -L -R RR 1 5  781 EMG Y h 

fo/ f/%'R U& FLOW R~TETURDUGU 
Sheek 20,2/ $22 of 23 212 = RF.7-TLE -9 

\9 21% cF5 
f o r  AC FIG\ \RF 01-3 









.. ..... - * & -. , . . . . . .  
! h...' >. ! ~! : 

-. ................ 
......... ..... . ,. . - $;:> 
/ , , . 1 1 _ 4 .  
...... . . . . . . . . .  . . .  

d. ::::::::, , x:1.::, 
....... 

:x 7 ,:< 
I.,".'.:,',. . i 

. . . .  .- ' 
... :. ;;;;:;!.!, , ::>$:? 
... ..... . . .  >.. ,.,.., .......... ... ? .. ?,.,,.. :.... t.., 









Uze fhi9 Mop when V/ew/hq Sec FIoodpLmtjl mop 
Page3 3,4 45 of /z o f  A ~ ~ e f f c k -  2 sheets 10 B N o f  23 
ond for Puqes 48 $5 of 6 for SPRR and 
of Append/> -5 Shed6 /8 f' / 4  of  23 



AP43 

Project T~tle OC K E)/E F 15 Projec tNo . (Tq-40- ) , oo~  Date 1 \ - 1 0 - ' 7 l  

Subject ~es igned  '3113 Page 

J U ~ ~ B ~ J I ~ I  63 

P 7  X P R R  5 d f i ?  401  c& J a a g ~ =  f h l ~  s ~ L & L , ; ~  95#~, 
s . 4 1  113 oi p i h o 7 1  ~%J+/c I f  (7-14) 7 
PQ J L I  b b * ~ ; ~  f l o w 2  >7f- c& fvr LqL i!=?~r; 63 ~5 , 

C I +e o f  bfJrapk p r *  h Q h Q t. ~ J J  f/dodtis,; h q p 3  . 
App fiJf.< pQ& T1b-q o f  

B p h - h m  S+,.h.m Flow p41, 
3 CWBINED AT 

r t i -  I 6q&ra,9 i o ~ f , ~  + 815 1156. 6.75 547. 154. 100. 5.28 

RWTEO TO j'PJ+/< u e + ~  rob+,* 
+ SRJS-I 1074. 6.75 541. 154. 100. 3 

5.28 

RWTED TO 
/- of+* 

,L,,,,/ 10.t,"J b Ouck,f;, L + q /  

+ R15-16 1017. 7.25 537. 154. 99. 5.28 

HYDROGRAPH AT SG~.!J*LII* 63 m> 
+ 63 274. 5.75 85. 21. 14. .51 

2 CWBINED AT , 5 - c K a L ~  (I+*/ 
+ 816 1028. 7.50 540. ' 166. 107. 5.79 

RWTED TO , ro-$in at &a/. 
+ SRJB-I 994. 7.50 537. 1 3 6. 101. 5.79 

7 -k5  5&-[ th -4-  ?k loll f f ~  P? 1 ;  C~QSOJ fo 103 8 C& a f +a, 
S u 4 b ~ ~ ; n  b3 i~ add& ri. / b e b ~ i - ' h p  IPS, & k r  + V , + I V *  

f o  QL i p e k  ~ K V P ;  173t IT+= 447 cfJ. 

b ,04wpoJ*fi~w 
h A P ~ d . ' y  l- p, 8 / ~ 1  87s85 tL7 cfs 47 c& = E L  8 7 6 , S L  

8 7 6 . 6  = s S 2  c-fs 

USA W J E L  876iL ZOM€ AH 



I 
Project Title b VC K E '/ 15 F IS Project No. 89- 907,001 Date 11- 11-92 

Subject R U C K  E Y E  C A N A L  F L ~ O D P I - A I N  Designed $ 6  Page 44 .f 6 I 



. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  ..:- ......... 2 ;,, ; . ':' : .".. - .. 
! I  ..*......... ..: i : , ,, , , ; , .  . ,- ..... ' . : :  . . . . . . . . .  : ' ..,: , , .  ti::..: "' " i.i " 

......... 7. ........... .. ,,,, . ,,,,,. ... J ... -' :... '. .... " .. ; *'. - .............. 4 

,.-L < , . . d A ! , . ! ! , . ! . . ! % ,  , ;-, i;."!:.iL>;;,.;i.;!:. , ;::;:-.::,!.:l:;>:,i 
"'.., ."'; ' ;! ,..: . .  '. ,: ; . .  .. ............ 
,-. ! >. , . _ I <  1AU4 1 s~\PL+J  rreplew S w a W  ..... . .. . .. ....... -,. .r ...... ' . - '. .._..... ./i f . i i V ! t  ; !, !. : ....,-, . .::..".' 

S W L  6% w : r  CT/CL. /C(*P~*J I ;  App,~ , '~  H, 
1 N .IJ O mf a9eef.41 k p p d l c ~ ~  , J 

+kc ;q.(;V,dUel 6 o ( * ~ - ' ? / ~ w s .  

,,;I/ tA a U a d  pJbf'XXv + ,p#- 
............ ............. -. .-...... .......... -- ............. - -, ........ -, .... . 

15c a/- . f a h /  A- Oq 

.... ............... ..;............. ..... <.. . . r .  .... L< j .I* . L..::.. , . , I ;  EAJt kk U R U N E R  ..... -. ..... . . . . . . . .  
,.i ;,:; j !::, , !> 

.- 
, ;., . " i ;, i;:,.,:;;:; , :::k.j 

./i.:, : . . # ..i. 
ir a,,., : s.2 . .,,, e.., .............. . , , ..' . , ,, , "t" 
:.. - ..... .. ,. 

(L.8 I!:, ::>::+ ... ?. .- - .... ... I .  - . _.".I ...... . , 'L.p '... ;a;,, - ' ' ' ...'.-' 
........ .. ........ ... . . .- ; &, ./ .- .* .- , -. 

._.I ; a,,., . !. .:: 1 >i :;> !> j, , v.; ;:; 
........ ... .... ,., ;:,; / ~<; , $; $j * . , '  . t ...!;..;p, ,.. .,:;;A; 

.. .- :.. .......... ....... ... t: / I:, , 3 1 : .,.: 
;:; 1 ">t,:, / , ti::: ....... . . . .  :i ,.:...,i:: ...... 
-I ,._Ti ... r . ..u-m :,<:k;:!:,/ .:: . ;:;ti - PALO v E R D E  <O. 

. ., ................ 
7 ..> -..' .- ;.? 
, :,:; ::. c:> , .::,,:, ~,vL:;;:;,.::::::, , (?<I 

..... ; j  ..... i: :'i<:& , . . . . . . . .  ,". ,..: 
.... ',.'< .._' . ..,L' .<..::" ;, A+..,::, , ;;:b;> .................. A . .> ,,,., ,.., , -, ........... i ..' ;:; : ;,: , j' *:: :i <:.;:* ...... I.. ..ii,'.L.'._' . ,..'..' 

... .... ... .) > ,- ,... . . .  ..., ,- . . ...... ,.- ..~. .... ji,p..... 
A .-7 ,.., ..... :::,..:; .... ..I.-, !.3 . i:$? ... ... . . . .  , :. ....... s>;:: .............. .., 
, . . . . , , . . .  , ... i...; -,.. ,.., .... ..,..,.., = Susr WEJT O F  . .~., ,.. 

W I L S O N  AVE.  



?., ... .:, ... ..- 
,-.s : ,-. .- :-. ....... .... ..,, , ;-..;- ,:,, <;;;; .;,,,. ; r-.+.!.j.. : , . . . A : : :  : !>..,-'>..., . ..lri L.! . I -. :, L . ! Y  ! 

..... .- ........ .... .- .- - -.. .- ......... . -. .- . - 
. . . . . . . . .  ......... . . . . . . .  ,." ,..,~. ... ........ -... . :  

::;.I::;:%:j . ..... . . . . . . .  
; , <:,; ;? . .. . 

i. 
i.. ..:Crki 

;_ ........_.. 
. . . . .  .- . . . . .  -' j','?:?: .. ._. L . r., r., .. ....... ' '. :i'T, :........a ..- - 





Project Title (3 UCKE Y E  F1-S ProjectNo. 89- 407,00% Date 11- I3-ql 
subject R U C K E Y E  C A N A L  F l - o ~ D f l A l N  Designed 9!: page- I 

J a  e & I / o L Y ; ~  wQ;r Q l C U ~ U  $'on3 . 
/?rt / 3 - t t l ~  LUJC o f  ~ d h n s o n  Rd j-o Or-w Ad :  







,.., ...... ., .. ..-, ............-. 
, .. , ., ,- ...... ,, . : . . 1.:; : i ; .~ .  : ::! , c::>:! 
.,; ;:; ;;r j. ;: ;;4 ,- ,- . . -1 '.., ..' !.:,::,,.',!.L:$ , t:jt:> 

... -:" . "..: ... . . * .: ...... 4 01, ! ,! , f::, : ' . . . . ' A  , .... ,..' 00 
......... ..... .... ,.. ,, .... -1 .- ...., ...* . ! , i ;.:i 4 q.:::, ,<: , ;::::: .. 

i., 
, .,.,: .; =.. ."" 

... I:. ; ,-,,,  / , 2<) = I i l6h  POINT &?OUT 
mlLE EAST OF  JOHNSON 



......... .............. ? . ,r .......... ~.,,,. : ~, . . . 
? !t..r-$A..: 

,,,.L, ; . . l : '  .*.... . i.' :-..: '.I<...ilii . . .  
..... ..... ....................... .......... -. -, -. -. ........ 





Y 

M-3 ' CONCENTR~-TIOI.I POINT M3 - 
Use this Mop when Y/&w/i;,g 
F'oges 849 of /Z ofAppend;x- 2 
Pog~ps /fhru 7 of Append/;r -d 
ondfor &ges 243of 6 of 
Appendh - 3 

See F/mdp/uin Mop 11 = FLOWKC...E~VCZ~O )J 

I 

Sheets 12, /3 614 of 23 -,81 G ~ Q A L O K R R I ~ ~ ~ ~ E * ~  b 
for  $.?3KR ond FLOWR~TZTUROUGH 

Sneek 20,2/ t 22 of 23 '3 m-y-i~e 212 
3 

\+ 212 cF5 -P 
I forAC FIG\ IRF A\-'7 



APP, e 
MKE McLaug ineers, ~ t d .  

Project Title U C K '/ 12 IJ pro1ect l 

Subject FLoo~Pln,rl P R o O L E M  AREA 'J^BRR gad  b t  Des~gned 9 6 Page I/ 7 
f I - d o 8 P 1 ~ 1 h l  F R O M  A P A ~ H € / c E M E T E R Y  T Y R O U G H  W ~ T S O N  T O  R & I N  8 0 k  ( W A D  

[SuB0Ar1rrs 56 ,57 ,  70 aqd 11 J 
B ~ C K ~ P J * ~ ~  : ~4 ~ * . L d * ~ j i  br-4.r r i / o e g  A h f s m  R o d  - 7 

~ t / ~ ~ o . ? % f  ~ Q S  n o t  ~ J l ' h j <  h Y ~ , c d '  Z R L . U ~ Y ~ $ ' ~  o f  $/OW k e f - l e ,  
( I! + ~ B c ) .  

S ~ d b - ~ , ~  70 - d  syL S O S , ~  71 ;>a S M ~ A . J ~ ~  b J 
*- q.7 ,;s 4 - * o f 9  fit 

7-17 4 1  
h ? o ~ o  /031 c M a=& 1 1 . ~ 1  p s,pon~, ri. 3 " ~  jc, l.n b 4 a Q f ; ~  

4 JC r 5 1 EYlnw3 i i q i  FCO o f  *.c . Cdr $ / ~ a d ~ l q : r  
/ ""ppv 

r D , J ~ J ,  + W D  -f.lr&z S A O * ~ ~  ~ l l l ~ d  j b c  ( J ~ P /  ~ c ~ a (  , ~ @ > r o  h ; / ~ / ~ ~ / , * (  8 B 3 
tee . t c l ' i \ . e ~  c k e c k a d .  S!QJ~Q+.J 13, I + ,  >I und %r o f 1 3 , [ o C  ~ l o ~ d ~ b ; h h u , ~ s \  P - 

I 1 n d r e  j 7 ; r p  o S  
I P R R  : Q r  />So c f i  @ h . r l ~ + ~ m  bin$ 07 3 1 , ' F ~ w + M  J-O be hasL + Q - 77 L c-IS @ CmmJr.j4%=- ear:+ PI 5 m ~ a s v u  j i ve .  

1 02 b tfs ~ p p  114 to ApocAv/&~t+7 Ad q r h  

6~ : Q= $ S I  c& @, CaY.-t , f , ,  0 08 j t i e e  n d t e  a6al .a  - 
* 

f Q -  770  c-Fr @, i 6 v ~ 4 , ~ r c r A ' n  pa,;+ N 6  ) h 4  OF p c < / c .  
16 1 1 cqs 4 I I I Q J  a 8pch / / a a t v 7  Rd sree /"/" 

J ~ C I C - ~ K  ~ / S E L  @ 4 ~ ~ T ~ L - T ~ - - ~ I - T ~ - T s  
20>6 - 9'75 -178 - 41 - I s B =  1 /84  Cjj eve* 

FTCM n p p d j ~  T S u b  56  C U / C Q / ~ ~ . ~ J :  1 / 8 4  CTJ @wSF/L 890 .31  p~ gY0,9 fP '  3 

r& ~gincrbre WSEL ,i 8 4 0 ,  d -844.0 = 0 , '  ; a t  # p c ~ t / i ~ t + r 7  [ d  

Fnt<orsL ;o ~ S E L  @, OOC ! 

F r r l  A,o~Y+J ,~~  H S u i  70 c a / c , / . h j  , i b ~ r  4 5  = E L  884.73 

7 4 ~ ~  ihrrQ.rrt ; WSFL I '  8f?4,73 - 8 8 4 , ~  o,U .Say 0 , 3 /  I ' O c i k ~ s  

COWC '-US l op (  ' COv\j;n- k l j h  +h,s M \ ~ ( ~ s I J  , - - -- &Q +& W S ~ C ' J  
I p u j e  6 ~47) 

on ]as+ p a  of h 4 $ / . 3 -  I>,, O a j ~ r r n i n p  i-f  $ - L a r ~  j ' s  

k7."/ca&I;c 9 w ; - j i .  61 lio(+h sjde o f  r q , / / o o d  & J a n s / ,  



PPP + 

Project Title Project  NO.^?- 5'0 7- 00 L Date q -  17-9: 

subject ,f"d I, /L ,&em - dm& I r.C Cans c ,il, - S. P A R  Designed $8 pageW 17 

, , , Rmu F ~ l w r  wiis- i ld &3Mw 

~ b r r l  o f  SBRR 

~ ~ P R R  
0 -  / ~ S o c * & W q b .  Ad a/ ,$nm,s 

gq 2 ,  I W S f 9 1 , 9  
?+%I 

7 ------- 1 ,----3,o 

\ , t i q l , $  - g 7 o  \ I 
u' 

8 8f. 8 

- 895 I I I 

o' 4 3 '  296' %d'  

S/'fi( JTA 541 t  5 4  ,+d(z 1 1 , ' =  /od1 hp 57 8 0 0 ~ 3  
(B VERT 1 " :  si 

3,3 ' 1, I I.% 
1 1 215 ( ~ 4 l . ~ - g g p , g )  t a ~ 5 ( g 9 1 . 4 - g 4 / , 8 )  + l ( 2 ~ 0 ) ~ 9 3 0 - ~ 4 1 , i ' )  1 

= 3 71.3 C 3-41.5 S I >o -o 7.38.g C-$I 

In/!-f 6% = dPpcaf 45%' 4~ A = 738,8 / , 6 8 f +  

7 - :  
4 48 

0; - 1.44 , 4 p i l 3 ) 5 V 2  J / O p z  P9 0.3- F ~ ~ G J  = = 0 , o o  1x6s -%/& 
n 14% 14% 

Q =  @ 3 ~ ~ ) ( l . 6 8 ) ' ' ~ ( ~ , 0 0 ~ ? ~ f )  = f & i h =  "0x5 @ =  3111 CCJ 
0 YI I\< 0 ~ 0  so Q 1 l o t  c& 

I/r/.c,'i7 [Pp 7 C ~ _ a l , ~ =  3*7b /.5+ 
-137 

COHCLV_S/ON : P o  jmpedp,ca 37, vn & o f f 4  s&!Q. 
. - 

o c  ~ q ; / / a a  c(/ P I -  m - f ~  SIU* d h o ~ t  @ frrp af R q r ' l  

(k-f Ro,*bo- Rd b ; i h , ' ~~s f ,  10- lusrist @ p a f r q ; l  ( d 8 7 3 , 0 ) , ~ . i  + ~ I C  G3 
V V I ' ~ ~  be SOL po 8 1-n fhs adreaJyaf n o f  c t / /o f  +& ds w;/l " '3 
q.f T f ~ ~ f h  5 >  5'0 -I/,;? ;J ber& ~, jov \  w q  i ~ t p y  jliq ; u dbdew\~+, 



Project Title project No. gq- 4 0 7 . o o l  Date 11-11-91 

Designed Page>= 



Project Title ProjectNo. 8'1- 4012001 Date 11- 11-4 1 

Subject ~ e s i ~ n e d  Page >c/ 7 

ItZAm cr I;c (2474~ I +> 4 Gm6-d fk+- ,Q+ 18/7)  
I 

rife Sa c - 0 2 ~  S&OY\ rn pyp LA, &+mi,<  
I 

+ a f  

3. L -56517 
I ~ / S E L  871.3: $(q) (g71,3-~gg, l )+34+16 84,,3-889,65 

A/%= 1 4 ~ 4  f 166.1s = 180.65 
[. J 

0. Sf 
~AJQ f. PP-~ = ~ d m - ~ .  0.0 /-PA J9Un.m. P145 Kql,3- g q 0 , l l  5%l,s7L 0 1  s C =  44. '?i 

4- ~ / p  = ~ 0 , 6 ~ - / 4 4 , q  = 4 . 0 ~  

3 S' Q = 1 , 4 - q ( / ~ 0 , 6 5 ) 4 , 0 ~ ~ ' ~ ( o , o o , ~ ) ' ~ ~  a= y 
n Y 

Q =  s l .53  - = 0.015 Q= B61.3 rFs = a,qmr;u#t i /  gp7 & 

0 
C O K C L V J I O N ;  7 h  act-( L A / ~ $ Q ~  ~ % ( f - - = x  LA/~Q-,, 4 /OC) = 8 ~ 7  CG 

hill bs- hf*% W J E L  fq0,71 q4J 89I,30, S~P'U +h 

f $87 8s AQJ n & f  ins,& JL i k c s q r  9 ,  C r  r C  c&,,o( 

rob+i3  1; r c i  h -.'It , ,i p,b.Li w:l/ 

be Cu +L 861 cir . ~k r w o n n ~ ~ A i m  ,k +o m o p  / Is  

+ / d o ~ , ~ / a / O  fw +L - ~ o p  O+ T ~ , ' I  h ~ c c e  4 s h o w  i -A t  - ~ . / o w  

b ~ m t i n -  along ~ L I  ~ . ' l r o J  Co //,~ai& / C e , r + l  Ad, 

pokbl, C ~ K  ~1--( $?-+I p.. rclnnJ 9 
b ~ +  16' z = > : I  Q L z  L07' a =  F03 p p =  40.18 A/% = 110.81 P=43.J3 4 ~ 3 7 6  *P' 
hcrc 16' Z = ; I %r-l,= 6.65 ' = 9 6 1  np= 41,60 Arb= /94.85 p-- 45;74R= 4,>6 

() T C \ V J ~  r ~ k l t s  show i-l-++ by LIS;V~ 4 btqe Jaw:" J J  y e  i h 7 d m - a c  
- ~ c , ( + ]  ~,,ao/cl c r c h / /  b~ i nc r ea -WJ  t.hu_s c45o~-e  can^/^^/& ;S [/oIjd. 7 



&P 
4- 

n 
etty E

ngineers, L
td. 

Project T
itle 

~rolect ~
0

.
8

4
-

~
0

7
,

~
0

~
 

D
ate 7- 

I7
"I%

 

Subject 
fr0

6
1

e
, 

A
rb

 - 
H

y
A

rv
*/. r 

&
 ~

a
r

;
 

jc, - 
6
C
 

D
esigned 

q
G
 

page.= 

2
 

e 
T 

w
 

4
 

G 
67 

- - 
3
 

u
 

. 
r
 

Lo 
D

 
- 

0
 

0
 

r: 
- 

r
 

r
 

-
r
 

d 
u

'
.

 
U
 
0
 

LI 

e 

4
 

- C
r) 

Q
, 

\\ 

a
 

-1 
Q

 
2
 

-k L
I 

IU
 

u
\
 

1L 
3
 

S
 

cq 

\3--+--+-0 
'4

 
0
 

W
 

eo 
&

 

w
 

4- 
'-,O0 

-
b

 
- 

I 
0
3
 
9
 

LT C
 

u= 
'
-
 

mi- 
- 

I 
d" .E 
6 d

 -d 
$

%
; 

=
,

 
Q

 .Y- 
"
)
 

5 
-5 

I 
G? 

I I 
I- 

I 
d- 
I- 

0
 

I 
1
 

-D
 

I 
P

 

t; 
I 

cr 
a2 

- 0" L
 

\
 

\I 
A

': 
.a

 
-- 

V
 

g
k

 
z 

5
-
1

 

I I 
0
 

i
 

- 
"
im

 
v
) 

-
f 

- 
- 



M
 

P
roject T

~
tle 

P
rolectN

o. $
q

-+
a

7
,U

O
a

,0
?

- 
D

ate 7- 
/
?
-
q
1
 

S
ubject @

fd
b

l&
 

A
r

~
 

- C
/rd

/a
~

lic (
a
 n~ r r

'f
r

 
- 6 c

 
D

esigned 
fiG 

page 

b
 

d 

3 
P, 

$ 
%

 
r
 

Q
 

5 
.
 

Iq
 
-
\
 

CL 
c
Z
 

'+ 0 
t
-
 

Ill 
I1 

=
L

o
4

 

2 
tt\Q

 
1' 

-9
 a,
 ..+ 

9
 

I I
 

00"': 
+

 
6
 
0
 

u
 

4B 
'. 

0
0
 

I
-

 

tt- 
B
 

*
 

9
 

rc 
e 

-
 

4
 

2
.4

 

F 
d

 

V
3 

E
) 

-Q
 

v
 

. . 
d
 

11 
L
 

s
 

u
 

w
 

, , a 
(B

 
.
 

3
 

M
 

/ 
I 

0
 

F
 

&
 

go 



AW
 
9- 

M
cL

aughlin K
m

etty E
ngineers, L

td. 
P

roject T
itle 

project ~
0

.8
6

1
- 

f0
7

.0
0

5
. 

D
ate 

1
- 1

7
-4

1
 

Subject 
Q

rs
~

le
, Ar

~
a

 
- 

+
,d

ro
o
l,.c 

L
A

O
,
 

,'f7 
-
 B

c
 

~
esig

n
ed

 
page *
. 

4- i 
@ 

9
,
 

Y
 

6 
P 

4
 

9
 - 

0- 
2 

0
 

I 
r+ 

d
 

c
 

u-. 
5: 

%
 

b
o
 

cr 
9 

K
 
0
 

L
\ 

e -t- 

2 c C
 

,P
 
.
 v 

's
 

'x
 6 

+ 
.
 

I 
z 

E 
& 

d 
d

 
- 

I 
d
g
 

8- 

I 
c

3
 2
 

.
 

$
 

G
=
k
 

\
 

/a 3. - 
Q

 
0
0
 
0
 
a
-
 

'
8

.
 

(D 

:-' 
+ 

- 
s 

CT 
r! 

;I" 
"L

T
 

-
0

 
r
 

W
 - 

-6
 

0
 

.zs 
-7 

c- 
81 

-e 
+. 

-I- 
I1

 
\I 

0
 

0
 

u 
Q

 
;

=
 

0- 
<

 
0
- 

q
 

i
Y
 

-
Q

 
+

 
I1 

4
 

L.J 
tJ $

 
b
 

- 
f 

l
J
l
 

m
 

bo 
Q
2 

'3 3 
A

 
&

 
T

 
Z
 

7
 

L
l 

Ic
] 

X
 

LU 
4

 
3
 

3
 

a
 

I 
4
 

I I 

P
\Q

 
3
 

I1 
s
C
 

-f 
f'

 
-.... 

4
- 

'7
 - 

I 
Y

 
-L

 
P

 
Y

'
I
 

&
 

"
5

r
 

3
"

'
 

. . 
fx

 
7" 

1
 

V
 

+ '3
 

- 
C

y
--- 

1
0

 
0
 

0
-
 

w
 m
 

u
 

b
 

I 
I1 

&
 

d
m

 8
 



Prolect Title ~ U C K F ' / F  ,!=I Project NO.R?- 4*3,@o3,0% Date ~ - I R ,  9 2  

Subject ~ L O O J ~ ' L A J N  P R O R L E M  RR ,< .A Designed Page d/? 
C t t ~  ~ T S  



Project Title c E E F IJ Project No, gq- 4 0 7 r 0 0 1  Date 11- 11-41 

Subiect F l o d d  Plcr,, Proble, Area ~ e s i ~ n e d  page .- 

FLooJPI-AIN 4 T  8 0 c K ~ y E  CANAL N F ~ R  ~ A . T & L I N E J  4PAcf fE  fioA0.s 



. . . . . . . .  ::;;:!;i; , ->::& r. 
- 

'8 L?,. *. ......... <..'. ... ;"... .>.. .(A. . C i l '  ....... .... .. . . . .  . ., . . . . . . . .  .- : 
.- * ..... ..: . . ... i. i ... a:_"..' . '... i ._ i.. ..:. ;: :..<,* '. , ' <...(. .?' - - .  ....... .; . . . .  ,..: , i,:; . ,  . . '..'. ....... 

i :. ...,.. i . 6)- - .  X.'..' y, >' $1 ..L.L :; , *..:.- 
< , ,- .* .: ... ......... ... ..... 
2 '. ...... < . '_"* ,... .., .:,:~:I;~;:~. i:?:. = wets- R8.d R l ~ q n e ~ i  .... 



,:, 
..: , :::: 

. . .  . . . . . .  .> . A I.. . . . . . . . . .  : :::: , ,y>' i  







~ r o j e c t ~ i t l e j  project ~ 0 . q -  F0-7, oO1 Date q-I f*q  2 

Subject Flood,d , ,', Prnble, Area ~esigned rrb pagexF/l 

FIN&. do N C L V S l D f i G  ( L O F ~ T ' D )  : 

fj yckEYE CANAL 

, SF&/ 3 ( k ' i ' d  bp. 6 / 7 ) 4 ~ ~ 3  ., n ~ c ~ . e s  4 @&J' (Dv+L S c a l d  6 ~mC;/p  nqp) 

Oc R, , ,A&O,  Rd 19 ) i r ;  wrr+: 1,5'6&e.p#, M 3' kh(zduu~/)~ 

i3 C % n:wQsi 04 R& b o d  n r a J  +O 1500 'WJ+ of B.rr l ; k ~  Pd ( O $  w e r )  : - 
or/so Chfyh VU;OJ i .9 '  / , S ' ,  p F E M  33 t g 8 x / , A w w T  4 4  r&pA 

q/03 +/L i r r ~ i - ~ . & a  i p A R )  1.4 +>. o.qS 
I 

~ + t c  UJ DL+?~ I '  4 

8~ b*~al;4< A d a d  dcp o f  i r / ~ ; r  I S O ~ ' J S ~ ~ +  of ~ L - r ~ b f i t  RJ: 

Z O N E  AH 

F , - o s (  + h d b e (  Of3 

~b Rq:, fa.& p~t ik,i b , ~  k u f k  (~r l i t i< + 8 )  cm r 4  

9 ~ t  Q o f  e c 1 . c .  R d .  l k  O c . c k ~  /L J r r ;  9h.9 913jrItt 
I 9 

p k f  jarp ~ ~ i r  ( l , I d 0  -F~c )?  b o M n ,  ) ~j o C  

/ S p a c &  44 ( P- ~ 3 - t  i;& OF d v e  kqgelj~ noad  ~ r o r i ~  +-i h n f ) ,  

f h s c  J p 7-4 b r 3 ~ ; ~  I./WIQX~Y.J I d  
Y h c i ~ s i q ,  t h a t  f majr r , i7  04 r4  o C F  i ~ n  S ~ & A ~ S , &  

5 4 - 5 7 ( ~ ~ ~ ~ )  m d  ? o , 7 1  ( B C )  w;ll C / ~ W  b U& 

Ryx71 s1bb o f  & p c k  R o d ,  o d ~ t o p  t/h s.f.clTIco~d ad 

, v tc+ap fk  15*cJ(c7e CBlnyl.  



SECTION REFERENCE MATERIALS 



FLOOD INSURANCE STUDY 
for 

THE BUCKEYE AREA 
FCD CONTRACT NO. 90-69 

SUMMARY REPORT FOR 
PHASE I, TASK 1 DATA COLLECTION 

As part of the Scope of Work for the Flood Insurance Study for the Buckeye Area, data coUection 

was performed. Appropriate reference sources were consulted in order to obtain the results of 

previous studies and other data to supplement study area understanding. The following is a brief 

summary of that information. 

Summarv of Data Collection 

1. Soil Conservation Service: 

a. Watershed Work Plan, Buckeye Watershed, Maricopa County, Arizona, October 

1963, with Supplemental Watershed Work Plan Agreement No. 1, 1972. This SCS 

watershed workplan report for the Buckeye watershed contained some useful 

historic information. It indicated that damages from stormwater runoff, to some 

degree, occurred approximately once every three years. The effect of a 1951 

storm was discussed. The objective of the report was to provide the preliminary 

justification and analysis for construction of the Buckeye Flood Retarding 

Structures. 

b. Buckeye Watershed, Study of Emergency Spillway Adequacy As Related to Dam 

Safety Examination (Site I), December 1979. A complete copy of the text and 

calculations was obtained. The cover sheet of the TR-20 computer output was 

photocopied. The main results of this report were incorporated into the FCDMC 

Buckeye FRS Dam Break Study (Items 11A and 11B) 

c. Other SCS Documents: The FRS Record Drawings were obtained from 

FCDMC. The complete SCS f i e  was reviewed. For the most part, no other 

documentation was photocopied as it generally dealt with runoff coming into the 

FRS. Some portions of these files were copied: A map showing Structures I, I1 

and 111; a letter referencing 1970 aerial photographs; and a watershed boundary 

map. 



The available final hydrology report and Rycord Dr?w;ngs ('!As Builts") for the e 
Buckeye Flood Retarding Structures prepared by the SCS indicate that the 

structures will contain runoff from the 100-year event, and direct this runoff to 

the Hassayampa River and not to the Study Area. 

2. Arizona Department of Transportation: 

a. Record Drawings (As-Builts) for Interstate 10 from the Hassayampa River to 

Dean Road. These drawings show culvert locations, Design flow rate (Q,,) at 

F ach culvert snd the desivp headwater. 

b. The Hydrology Reports for 1-10 were not obtained due to the flow rate 

information contained in the Record Drawings. 

3 FCDMC Hydrology Study for the White Tanks ADMS, prepared by WLB Group, will 

be reviewed at the offices of the District. 

4. Xc 5. Desig~? ~ ,nd  Operations Information on the Roosevelt Canal. A map of the Roosevelt 

Canal S ~ W N S  rtorm sewer entering the canal, stormwater siphons under the canal and 

, stormw:lrcr inlet points. Mr. Gary Colvin, Manger, was contacted. 
a 

Design and Operations Information on the Buckeye Canal. A map of the Buckeye 

Canal shows storm sewer entering the canal, stormwater siphons under the canal and 

stormwater inlet points. Mr. Stan Ashby, Manager, was contacted. 

The, design and operation of the Roosevelt Canal and the Buckeye Canal was obtained 

from these mans and co~versations with the Irrigation District managers. The 
r " ,  - 

Hocl!lzvelt Irri~a!ion District (RID) and Buckeye lrrigation"s'(BID) cover approximately 

38,000 and 18,000 acres. respectively. The major crops are cotton and alfalfa. The 

Buckeye Canal conveys 350 cfs under normal operations. At any one time 

approximately 85% of the total acreage is under irrigation. The RID is entirely 

supplied by groundwater and the BID gets some from the Gila River and groundwater. 

6. A meeting is planned for sometime in October, 1991, with Mr. Fred Carpenter, Town 

3f Buckeye Manager, and Mr. Greg Schuelke, Town of Buckeye Engineer. 



7. Bond copies of the USGS topographic maps, at 1:24,000 scale. These maps are 

presently not available in GIS format. 

8. Aerial Photographs, from Landiscor, at 1:14,400 scale. Photographs taken March 31, 

1991 (current publication) were reviewed. For hydrologic purposes, little change has 

occurred in the study area, thus photos taken February 22, 1990 (last year's publication) 

will be utilized for the hydrology. 

9. SCS Soil Survey of Maricopa County Centla1 Part, September 1977. The 1:20,000 maps 

were reduced to 1:24,000 for overlay use with the watershed map. There are 

approximately 30 different soil symbols in the study area. 

10. FCDMC Flooding Reports. The Flood Control District has gathered newspaper articles 

and photos of past flooding events throughout thz County. A review of this valuable 

information includes articles from the Buckeye town paper discussing flooding that 

occurred along the Gila River. The most significant flooding event in the study area 

happened on August 15, 1990. Information gathered by the FCDMC indicates that 

most of the damage from this event took place along Dean Road at the RID Canal. 

Flood waters were restricted by improvements to Dean Road atld resulted in the 

overtopping of the RID Canal. A number of claims for damages were fiied against the 

MCHD by local residents. 

11. a. Phase I Report Hydrologic Analysis, Buckeye Floodwater Retarding Structures 

#1, #2, and #3 for Flood Control District of Maricopa County, FCD Project 88- 

63, prepared by Dames & Moore, January 23, 1990. This report states that each 

Flood Retarding Structure (FRS) is capable of fully detaining the 100 year runoff. 

Information concerning the Probable Maximum Precipitation (PMP) and resulting 

Probable Maximum Flood (PMF) are presented. 

b. Phase I1 Report, Volume I, Dam-Break Analysis, Buckeye Floodwater Retarding 

Structure #1, #2 and #3, for the Flood Control District of Maricopa County, 

FCD Project 86-63, prepared by Dames & Moore, June 28, 1990. 

Discussions of seepage-induced breaches of the FRS embankments during a PMP 

event conclude there are probably no embankment sections more susceptible to 

: 1 ,  ,..k::?fi,.s','i 
.SWbO\SumRplDrM)2 



. . 

+If- 
a breach than another. A similar conclusion is reached for PMF overtopping @ 
failure. There is every indication that the Buckeye FRS would operate as 

designed during the 100-yew event. The information on PMF inundation 

downstream of the FRS does not apply to this Buckeye Area Flood Insurance 

Study. 

12. A separate hydrology report for the Hassayampa River was apparently not prepared 
I 

as that information is contained in the Maricopa County Flood Insurance Study. An 

,a p - t ~ - q I  attempt will be made to obtain the following reference to verify this: CeUa Barr 
r ec  -- Associates, 1975, FEMA Flood Insnrance Re-Study of Maricopa County, Hassayampa 

River, Phoenix, Arizona. 

13. Flood Insurance Study, Flood Boundary and Floodway Maps, and Flood Insurance Rate 

Maps for Maricopa County, Unincorporated and Incorporated Areas, Revised 

September 4, 1991. 

The most recent FEMA publication of an FIS for Maricopa County is dated September 

4, 1991. An approximate study using TR-55 designated several Zone A areas along the 

north sides of the Roosevelt and Buckeye Canals. The following FIRM panels cover 
0: 

the study area: 2000, 2015, 2025, 2040, 2050, 2485, 2480, and 2505. 

14. Mr. Harry Millsaps, Hydraulic Engineer, Soil Conservation Service. Mr. Millsaps was 

made aware on September 11, 1991, that MKE is performing a Buckeye Area FIS. He 

provided access to SCSk file on the Buckeye FRS. 

I 

15. Mr. Dave Creighton, Project Engineer, Flood Management, Arizona Department of I 
Water Resources. A meeting was held with Mr. Creighton on September 26, 1991. 

Separately published meeting minute notes were sent to FCDMC. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

RECEIVED JUN 2 3 1994 

JUN 17 1994 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Ron Nevitt 
Floodplain Administration 
Flood Control District of 
Maricopa County 

2801 West Durango Street 
Phoenix, Arizona 85009 

IN REPLY REFER TO: 
Case No.: 94-09-592P 

Community: Maricopa County, Arizona 
and Incorporated Areaa 

Community NO.: 040037 

Dear Mr. Nevitt: 

This is in response to your letter dated May 6, 1994, regarding the effective 
Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and<Incorporated 
Areas. These data were submitted with your May 6 letter to support a request 
for a revision to the effective FIRM for Roosevelt Canal, Buckeye Canal, and 
the Southern Pacific Railroad from Hassayampa River to Dean Road. This 
revision is Based on updated hydrologic and hydraulic analyses. All data 
required to review this revision request were submitted with y,u-* May 6 
letter. 

We have completed our review of the data submitted and have determined that 
the items listed below represent the best available data for the flooding 
sources listed above. 

Two reports entitled "Buckeye Area Flood Delineation Study, 
Hydrology Report," dated May 1992 and revised July 1992, and 
"Buckeye Area Flood Delineation Study, Hydraulic Report and 
Technical Data ~otebook," dated September 1992 and revised 
December 1992, both prepared by McLaughlin Kmetty Engineers, Ltd. 

Sheets 1 through 23 of plans and profiles entitled "Flood Control 
District of Maricopa County, Buckeye Area Flood Delineation Study," 
dated December 1992, prepared by McLaughlin Kmetty Engineers, Ltd. 

Thank you for providing this information for our use in updating the 
effective FIRM. We will include this information in our next physical map 
revision of the FIRM for Maricopa County, Arizona and Incorporated Areas. 
The tentative date for the next preliminary FIRM is fall 1994. In the 
interim, your community may use these data in its floodplain management 
programs. 



cc: Mr. Fred Carpenter 
Town Manager 
Town of Buckeye 

j M r .  Frank E. Brown, P.E. 
McLaughlin Kmetty Engineers, Ltd. 

2 

If you have any questions regarding this matter, please contact Mr. John 
Magnotti of our staff in Washington, DC, either by telephone at 
( 2 0 2 )  646-3932 or by facsimile at ( 2 0 2 )  646-2577. 

Mitigation Directorate 

I 


