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SECTION 1 - GENERAL DOCUMENTATION AND CORRESPONDENCE 

1.1 S~ecial h b l e m  Remrts 

No information for this section. 

1.2 Contact ITele~hone) Regortq 

No information for this section. 

1.3 meet in^ Minutes Or Re~orts 

No information for this section. 

The following documentation and correspondence exhibits are provided in Appendix A of this 
notebook. 

1.4.1 Community 

a) City of Phoenix - Letter dated November 24, 1992 to the Flood Control District of 
Maricopa County. 

b) City of Phoenix - Letter dated January 26, 1993 to the Flood Control District of 
Maricopa County. 

c) City of Phoenix - Letter dated February 10, 1993 to the Federal Emergency Management 
Agency. 

d) City of Phoenix - Letter dated June 15, 1993 to the Federal Emergency Management 
Agency. 

1.4.2 State Coonlinator 

No information for this section. 

1.4.3 Otirer Agencies 

Arizona Department of Transportation - Letter dated September 15, 1994 to Kaminski-Hubbard 
Engineering, Inc. 

1.4.4 FEiUA Regional Offie 

No information for this section. 



1.4.5 AB44 Washington 

a) FEMA letter dated November 15, 1993 to the City of Phoenix. 

b) FEMA letter dated October 27, 1994 to the City of Phoenix. 

c) FEMA letter dated November 14, 1994 to the City of Phoenix. 

1.4.6 Ic3EMA Technical Clonsultant 

Michael Baker Jr., Inc. phone call report dated August 10, 1994 to Kaminski-Hubbard 
Engineering, Inc. 

1.5 Contnrct Documents 

A copy of the Kaminski-Hubbard Engineering, Inc. Scope of Work dated May 22, 1995 that was 
developed by the City of Phoenix for the Scatter Wash Letter Of Map Revision is provided in 
Appendix A. 



SECTION 2 - iU4PPlIVG AND SURVEY INFORMATION 

2.1 DescriDtion 

The Scatter Wash watershed was flown as part of the Arizona Canal Diversion Channel (ACDC) Area 

Drainage Master Study (ADMS), Phase 1 for the Flood Control District of Maricopa County 

(FCDMC). The watershed was flown for the purpose of obtaining contour and aerial mapping. The 

maps were prepared at a scale of 1" = 400' with 2 foot contour intervals. These maps were flown 

between July, 1990 and August, 1991. These maps were used to establish the sub-basin drainage 

delineations, flow patterns, and detention storage calculations. The aerial maps were also utilized to 

provide land use information for existing conditions. 

The City of Phoenix Storm Drain Maps were used to provide a schematic location of storm drains and 

culverts within the study area. The City of Phoenix Zoning Maps were used to provide zoning 

designations and boundaries within the area. The above maps are at a scale of 1 inch = 400 feet. 

Selected as-built plans for drainage related structures were reviewed and incorporated into the analysis 

to determine their impacts within the study area. Such structures included: (1) Concrete box culverts 

and pipe culverts along Interstate 17 (1-17); (2) Roadway plans for the Deer Valley Road and 1-17 

Traffic Interchange (TI); (3) Detention Basins B and C; and (4) The Interceptor Drain for the Outer 

Loop Highway (OLH). 

As part of this Letter of Map Revision (LOMR), new topographic mapping was prepared for Scatter 

Wash from its confluence with Skunk Creek to an area east of 1-17 along the North Branch and South 

Branch as depicted on the Flood Insurance Rate Maps (FIRM'S). This mapping was necessary to 

update the topography along Scatter Wash to reflect new channelization, concrete box culverts, and 

detention basins previously under construction during the aerial mapping of the ACDC ADMS. The 

revised floodplain and floodway delineations will be provided on the new mapping to reflect the 

recently approved Scatter Wash Hydrology. 



2.2 Index Of Maps 

The Hydrologic and Hydraulic Analvsis Maps are not included within this notebook, but are bound 

together and submitted along with the notebook. 

The Hvdrolonic Analjlsis MUDS contain the original hydrologic work maps used to revise the existing 

condition hydrology for the Scatter Wash watershed. 

The Hydraulic Analvsis MUDS contain the new topographic mapping flown for this LOMR. These 

topographic work maps were used to identify HEC-2 cross-section locations for floodplain and 

floodway analysis. 

The Central Arizona Proiect Canal Storage Volume Work Map was used to develop storage volume 

calculations upstream of the canal. The work map is presented in Appendix B of this notebook. 

As part of the topographic mapping for this LOMR, an Aerial M ~ D  was developed for Scatter Wash. 

This Aerial Map is presented in Pocket 2 of Appendix C of this notebook. 

2.3 Survev Eeld Notes 

A field survey was performed by Kaminski-Hubbard Engineering, Inc. to set horizontal and vertical 

control along the North Branch and South Branch of Scatter Wash for aerial topographic mapping 

purposes. Figure 2 in Appendix D of this notebook shows the location of horizontal and vertical 

control points used for topographic aerial mapping. The field survey notes, raw unadjusted traverse, 

adjusted traverse to closure, and level circuit run by conventional spirit level notes are contained in 

Appendix D. 

All horizontal control points are referenced to the U.S. Coast and Geodetic Survey State Plane 

Coordinate System North American Datum of 1927 (NAD). All elevations are referenced to the 

National Geodetic Vertical of Datum 1929 (NGVD). 



2.4 Hvdmbnic Anal* Mms 

The delineation of the Scatter Wash watershed was developed using 1 inch to 400 feet topographic 

mapping flown as a part of the ACDC ADMS. This new topographic mapping had 2 foot contour 

intervals and was an improvement over the U. S .G.S. 7.5 minute quadrangle maps used by the U.S. 

Army Corps of Engineers (COE) for the original drainage delineation. The following hydrologic work 

maps were used from the ACDC ADMS mapping to delineate the Scatter Wash watershed - Sheet 

Nos. 48, 49, 57-61, 61A, 71-74, 87 and 88. These maps were renumbered as a part of this LOMR 

project beginning with Sheet No. 6 through Sheet No. 19, respectively. These maps are submitted 

separately under the title, Hvdrolonic Analvsis MU~DS. 

The Scatter Wash Watershed Hydrolorn Re~ort exhibits for the HEC-1 Schematic Diagram, Land Use 

Map, Soils Map and Flow Routing Map were included with the Hvdrologic Analvsis MUDS. These 

exhibits were labeled as Sheet Nos. 2 through 5, respectively. The HEC-1 Schematic Diagram 

provides the HEC-1 modeling effort used to analyze the watershed. The Land Use Map provides the 

overall land use and zoning boundaries for the watershed. The Soil Map provides the soil unit 

boundaries for the watershed. The Flow Routing Map provides the sub-basin flow paths used to 

determine the basin lag parameters and the flow paths used to route a sub-basin hydrograph through 

another sub-basin. 

The following is a list of the U. S .G. S. 7.5 minute quadrangle maps used as a reference for drainage 

delineation purposes: Hedgepeth Hills, New River SE, and Union Hills, Arizona. The horizontal 

scale is 1 inch = 2,000 feet and the contour interval is 20 feet. These maps were photo revised in 

1981. 



2.5 H v d m d c  Analvsis Mms 

The floodplain and floodway delineations along the North Branch and South Branch of Scatter Wash 

was developed using 1" = 200' topographic mapping flown as a part of the Scatter Wash LOMR. 

This new topographic mapping had 2 foot contour intervals. These maps are not included within this 

notebook, but are submitted under the title, Hvdrolonic and Hydraulic Analvsis Maps. There are a total 

of four sheets within this package labeled Hvdraulic Analvsis Maps. Toponraphic Work MUD. 

2.6 FIRM.. PHBM Dmfl Mms 

No information for this section. 

2.7 Communiiv Mms 

No information for this section. 

2.8 Miscellaneous Mms 

The Central Arizona Proiect Canal Storage Volume Work Map developed by Kaminski-Hubbard 

Engineering, Inc. for the ACDC ADMS is included in Pocket 1 of Appendix B of this notebook. This 

1" = 200' topographic work map was used to develop water surface areas for storage volume 

calculations. 



SECTION 3 - HYDR0UX;IC ANALYSIS 

@ 3.1 Method Desc&tion 

The Scatter Wash watershed was analyzed using the U.S. Army Corps of Engineers (COE) HEC-1 

hydrologic computer simulation model. The May, 1991, large array version of HEC-1 was used for 

this analysis. The rainfall-runoff parameters for this study were determined using the methods and 

procedures described in the Drainaae Design Manual For Maricopa Coung. Arizona. Volume I ,  

Hydrology hereinafter referred to as the Drainage Design Manual. The Drainaae Design Manual was 

prepared by the Special Projects Branch, Hydrology Division, Flood Control District of Maricopa 

County (FCDMC) and George V. Sabol Consulting Engineers, Inc. to establish a common basis for 

drainage management in all jurisdictions within Maricopa County, Arizona. 

The S-graph method was used to represent runoff characteristics for the watershed. The Phoenix 

Valley S-graph was used for this study and converted to a unit hydrograph for use in the HEC-1 

computer model. The Green-Ampt loss rate method was used to estimate rainfall losses within the 

watershed. The Muskingum-Cunge method was used for channel routing. The Modified Puls method 

@ was utilized for reservoir routing. The HEC-1 flow diversion option was used to analyze culverts 

having insufficient conveyance and flow split areas. 

The report titled Scatter Wash Watershed Hvdrology Re~ort was originally submitted to FEMA by the 

City of Phoenix on February 10, 1993, as technical documentation to support a change in the FIRM'S 

along Scatter Wash. This hydrology report was dated May 4, 1992, and originally developed by 

Kaminski-Hubbard Engineering, Inc. &HE) to analyze the existing condition hydrology for the Scatter 

Wash watershed using the FCDMC's new Drainage Desinn Manual. This hydrology report has since 

been updated to include the future condition hydrology for the Scatter Wash watershed. The report, 

Scatter Wash Watershed Hvdroloav Report, dated February, 1995 is submitted with the TDN as 

supportive technical documentation for the existing condition hydrology. Unless otherwise stated in 

the TDN, the hydrologic parameters used to develop the hydrology in this report are the same as 

presented in the Scatter Wash Watershed Hvdrolog Report for the existing conditions. 



The FEMA review comments concerning the Scatter Wash watershed hydrology are presented in 

Section 1.4.5 of this notebook. The KHE responses to those review comments are presented in 

Appendix E of this notebook. The majority of KHE responses are contained in a letter dated July 6, 

1994 addressing the FEMA review comments detailed in a letter to the City of Phoenix on November 

5, 1993. The second KHE response to FEMA review comments are also presented in Appendix E 

and contained in a letter dated September 12, 1994. These two KHE response letters will be referred 

to at the appropriate time throughout the Hydrologic Analysis discussion to support the technical 

documentation for this LOMR. 

3.2 P m e t e r  Edinudibn 

3.2.1 Dminage Anea Boundaries 

The Scatter Wash watershed is located in the rapidly developing area of Northwest Phoenix as 

outlined on Figure 1. Scatter Wash has a watershed area of approximately 14.3 square miles 

above its confluence with Skunk Creek, which is located southwest of the Beardsley Road and 

43rd Avenue intersection. The watershed extends northeasterly from the confluence of Scatter 

Wash and Skunk Creek to the Union Hills ridgeline. 

Significant man-made features that affect drainage patterns within the watershed are the Central 

Arizona Project (CAP) Canal, Black Canyon Highway (I-17), Outer Loop Highway (OLH) and 

Adobe Dam. The CAP Canal parallels the Union Hills and limits the amount of upstream 

runoff continuing southwesterly through pipe culverts. The 1-17 highway bisects the watershed 

in a north-south direction and limits the westward flow of runoff through existing culvert 

crossings. The OLH is located along the alignment of Beardsley Road and is currently under 

construction from the west watershed boundary to 1-17. Adobe Dam is located in the 

southwestern portion of the watershed along Skunk Creek. 



FIGURE 1 - VICINITY MAP 
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The watershed is comprised of well defined natural channels upstream of the CAP Canal that 

emanate from the Union Hills. The area downstream of the CAP Canal to the confluence of 

Skunk Creek and Scatter Wash are comprised of poorly defined channels having very little 

conveyance capacity on fairly uniform and gentle slopes. Runoff typically "sheet flows" 

southwesterly across the watershed, except along the east side of 1-17 where flow is north to 

south, and north of Beardsley Road where flow is east to west from 1-17 to Scatter Wash. 

The watershed north of Williams Drive is predominantly undeveloped desert valley and hills 

with single family residences on large parcels of land located above and below the CAP Canal. 

Currently, industrial and commercial development is primarily adjacent to 1-17 and Deer Valley 

Road. The majority of residential development has occurred west of 27th Avenue in the 

southwest portion of the study area. 

In conjunction with the OLH project, a system of detention basins, open channels and storm 

drains were constructed by the Arizona Department of Transportation (ADOT) to provide storm 

runoff protection for the roadway. Detention basins were constructed at the northeast corner 

of 1-17 and Rose Garden Lane (Detention Basins D) and the northeast corner of 35th Avenue 

and Beardsley Road (Detention Basin C). Detention Basin C was built in conjunction with the 

OLH Interceptor Drain to convey stormwater runoff westerly to Scatter Wash. 

The sub-basin boundaries were delineated using 1 inch = 400 feet topographic and aerial 

mapping, which was flown as a part of the ACDC ADMS. Particular attention was given to 

existing drainage structures such as the CAP Canal, 1-17 alignment and OLH improvements 

and their effects on flow characteristics within the watershed. In-house drainage delineation 

was also supplemented by as-built drawings of major collector streets, freeways, and drainage 

structures. 



The initial delineation was then verified or revised based on field investigations. This field 

investigation included driving major mile and half mile streets to distinguish flow patterns and 

possible flow split locations. These flow patterns were recorded and later referred to in 

determining lag times for each sub-basin. The field investigations also included the 

determination of on-site retention locations within the watershed. 

The sub-basins were delineated such that concentration points were provided at major street 

intersections, impoundment areas and stream confluences. Concentration points were also 

located such that comparisons could be made to previous investigations. The sub-basin areas 

were limited to a maximum of two square miles; however, most of the sub-basins had areas 

less than one square mile. 

3.2.2 PhysicaC Parmnetem 

The sub-basin delineations and flow paths were digitized into a Geographic Information System 

(GIs) data base. The Arizona State Land Department provided KHE with the soil unit data 

base in GIs format for the Soil Conservation Service (SCS) Soil Survey of  MU~~CODU Couno, 

Arizona. Central Part and Soil Survey of Aguila - Carefree. Parts of Maricova and Pinal 

Counties. Arizona. The land use data base for the study area was developed by KHE in GIs 

format using information provided on the City of Phoenix Zoning Maps. The sub-basin area, 

flow path length, slope, soil unit distribution and land use makeup were determined from this 

data base. The hydrologic sub-basin characteristics such as the area, flow path length, slope 

and roughness coefficient (Kn) are summarized for the 2-, lo-, and 100-year storm frequencies 

in Tables 12, 13 and 14, respectively, in Section I11 of the Scatter Wash Watershed Hydrology 

Re~ort.  The sub-basin characteristics developed for the 100-year storm frequency was utilized 

for the 50-year and 500-year storm frequency. 

The Green-Ampt loss rate method in HEC-1 was used to estimate rainfall losses for each sub- 

basin based on the soil characteristics, vegetative cover, and land use makeup. The Green- 

Ampt parameters were determined using the procedure outlined in the FCDMC's Drainage 

Desian Manual. The average Green-Ampt parameters for each sub-basin are presented in 

Table 10 in Section I1 of the Scatter Wash Watershed Hvdrolofl Report. 

-11- 



The basin lag time parameter for this S-graph method was estimated using the procedure 

recommended in the FCDMC's Drainage Design Manual. A major disadvantage of the Lag 

@ equation is that the roughness coefficient must be selected which is very subjective and 

introduces significant uncertainty into the lag prediction. Also, the roughness coefficient is not 

necessarily a constant for each sub-basin for all rainfall depths and requires some adjustment 

to account for the different storm frequencies. Therefore, Manning's roughness coefficients 

were estimated for each sub-basin using the guidelines established in the Scatter Wash 

Watershed H_irdrolom Report. The roughness coefficient calculations for the 2-, lo-, and 100- 

year storm frequencies are presented in Section V and summarized in Tables 12, 13 and 14, 

respectively, in Section I11 of the Scatter Wash Watershed Hvdrolog Report. The Kn values 

developed for the 100-year storm frequency were utilized for the 50-year and 500-year storm 

frequency. 

For this study, the Muskingum-Cunge method was used to route a hydrograph through a 

downstream sub-basin. Channel cross-section information, slopes, and Manning's roughness 

coefficients were estimated using topographic mapping and observations made during the field 

investigation. Channel routing flow paths are presented on Plate 4 and channel routing work 

sheets are presented in Section IV of the Scatter Wash Watershed Hvdrolom Re~ort. The 

routing flow paths are also included on Sheet No. 5 of the Hvdrolonic Analvsis Maps. 

There are a total of eleven reservoir routing operations modeled for the existing condition in 

the Scatter Wash watershed. The hydrologic analysis utilized the Modified Puls Method. Four 

of these operations (HEC-1 I.D. 3 1 lRR, 3 15RR, 317RR & 320RR) are for detention facilities 

associated with the CAP Canal drainage structures as shown on Sheet No. 2 of the Hvdroloaic 

Analysis Maps. Storage volumes upstream of the CAP Canal were determined using 1 inch = 

200 feet topographic mapping. This analysis is summarized under Section 3.4.1 of this 

notebook. 



Two reservoir routing operations (HEC-1 I.D. 3 14RR & 322RR) were obtained from the report 

Scatter Wash Drainaae And Storm Drain Studv Concevtual Plan prepared by Greiner, Inc. The 

first operation (HEC-1 I.D. 314RR) modeled the inefficiency of double 8'x7' CBC's under 

Pinnacle Peak Road just east of 1-17 to convey the 100-year peak discharge. The second 

operation (HEC-1 I.D. 322RR) also models the inefficiency of double 8'x7' CBC's under 1-17 

located approximately 0.25 miles north of Williams Drive to convey the 100-year peak 

discharge. The rating curve calculations for the two operations are presented in Appendix A 

and Appendix C, respectively, in a letter dated July 6, 1994 in Appendix E of this notebook. 

Three reservoir routing operations (HEC-1 I.D. 343 RR, 344RR, & 349RR) were obtained 

from the Drainage Revort. Scatter Wash Hvdroloav And Outer Loop Highway Interceptor 

Drain. 39th Avenue to 7th Street. The first operation (HEC-1 I.D. 343RR) modeled the impact 

of Detention Basin D which is located north of Rose Garden Lane just east of 1-17. The 

second operation (HEC-1 I.D. 344RR) was developed for Detention Basin C which is located 

at the northeast corner of 35th Avenue and Beardsley Road. The rating curve computations 

and as-built drawings for the two facilities are presented in Appendix E and Appendix F, 

respectively, in a letter dated July 6, 1994 in Appendix E of this notebook. 

The storage volume and discharge relationships for detention facilities located at the northeast 

corner of Pinnacle Peak Road and 19th Avenue (HEC-1 I.D. 323RR), and the Deer Valley 

Road TI (HEC-1 I.D. 332RR) were determined from the ACDC ADMS topographic mapping. 

These detention storage calculations are presented in Section IV of the Scatter Wash Watershed 

Hvdroloq Revort. These calculations are also included in Appendix B and Appendix D in 

a letter dated July 6, 1994 in Appendix E of this notebook. 

3.2.3 Statistical Pammetem 

Not applicable for this study. 



3.2.4 PrecQiWibn 

The climate of Phoenix, Arizona is warm and arid with mean annual precipitation around 7 

inches. Elevations within the drainage area range from 2,200 feet in the Union Hills to 1,300 

feet at the confluence of Scatter Wash and Skunk Creek. 

The point precipitation values for the lo-, 50-, and 100-year, 24-hour duration storms were 

determined from isopluvial maps for Maricopa County, Arizona as published in FCDMC's 

Drainage Design Manual. These maps are presented in Appendix F and labeled Figure 3 

through Figure 5, respectively. The PREFRE computer program was used to determine the 

500-year 24-hour duration storm precipitation depth. The PREFRE output file is included in 

Appendix F. The point precipitation values are presented in Table 4 of Appendix F. The SCS 

Type I1 rainfall distribution was used for the 24-hour duration storm. 

The desired rainfall depth-drainage area relationship for the Scatter Wash watershed was 

developed using the JD Record for the HEC-1 Input Description. A total of five rainfall depth 

- drainage area pairs were included in the HEC-1 simulation model. These rainfall depth - 

drainage area pairs are presented in Table 5 of Appendix F. This revision was made to the 

original HEC-1 model presented in the Scatter Wash Watershed Hydrology Report to address 

the FEMA comment made in a letter to the City of Phoenix dated November 15, 1993, 

concerning the rainfall depth and area distribution relationship. This FEMA letter is included 

in this notebook under Section 1.4.5 and KHE response letter dated July 6, 1994 is included 

in Appendix E. 

3.2-5 Gage Z k h z  

Not applicable for this study. 

3.3 Gdibmtion 

Not applicable for this study. 



3.4 Svecial Ptvblems/Solutions 

3.4.1 Stomge Capacity Upstremn of CAP Canal 

A number of concrete and steel pipe overchutes convey upstream runoff across the CAP Canal 

in the Scatter Wash Watershed. The Bureau of Reclamation provided Kaminski-Hubbard 

Engineering, Inc. with locations and pipe geometry data as well as stage-storage data for the 

ponding area behind the overchute inlets. The Bureau developed only one stage-storage- 

discharge relationship for the entire ponding area behind the canal embankment through the 

study area. 

Based on the sub-basin delineation contributing to each pipe overchute upstream of the CAP 

Canal, storage volume calculations were developed by KHE using 1" = 200' topographic 

mapping. We have included in Appendix B the 1" = 200' topographic work map used to 

generate water surface areas for volume calculations. The stage-storage-discharge tables for 

each pipe inlet are presented in Section IV of the Scatter Wash Watershed Hydrolop Report. 

3.4.2 Hbw SpXit At 19tR Avenue And Deer Valley Road 

A flow split was analyzed at the intersection of 19th Avenue and Deer Valley Road to 

determine the magnitude of flows continuing west along Deer Valley Road and south along 

19th Avenue. The flow continuing south of Deer Valley Road along 19th Avenue will leave 

the Scatter Wash watershed for existing conditions. Based on this analysis, a rating curve was 

developed and is presented in Section V of the Scatter Wash Watershed Hvdrolonv Re~ort. A 

letter dated September 12, 1994 in Appendix E of this notebook also includes these 

calculations. 

The flow continuing west of 19th Avenue along Deer Valley Road was also analyzed for flow 

splitting. Flows for the southern half of Deer Valley Road were included as contributing to 

Detention Basin D. The flow split calculations are provided in Section V of the Scatter Wash 

Hvdrologv Report. A letter dated September 12, 1994 in Appendix E of this notebook also 

includes these calculations. 



3.4.3 1-17 And Deer VaZley Road Infemhange 

The 1-17 and Deer Valley Road interchange was modeled as a detention basin. Storage volume 

within the depressed interchange was determined using City of Phoenix 1" to 200' topographic 

mapping. A stage-discharge relationship was developed to determine the breakout flows from 

the depressed section. Surveys were developed along an approximate weir overflow section 

west of and southwest of the interchange to determine the breakout flows. The ADOT 

pumping station within the interchange was previously analyzed in the 1-1 7 Drainage Desian 

Study which concluded that the pump would fail during the 100-year storm event. Therefore, 

pumping from the depression was not considered. The rating curve calculations are included 

in Section IV of the Scatter Wash Watershed Hydrolorn Re~oq .  These calculations are also 

included in Appendix D of a letter dated July 6, 1994 in Appendix E of this notebook. 

3.4.4 Outer Loop Highway Impmvements 

The drainage improvements constructed with the OLH project will provide 100-year storm 

runoff protection for the roadway, but limit the system's 100-year existing conditions discharge 

into Scatter Wash. One basin, Detention Basin D, is located north of Rose Garden Lane just 

east of 1-17 as shown on the as-built drawing (See Appendix E in a letter dated July 6, 1994) 

in Appendix E of this notebook. Outflow from this basin is conveyed by a 36-inch pipe to the 

Interceptor Drain that runs east to west and parallels the OLH. This outflow eventually drains 

into Detention Basin C, which is located at the northeast corner of Beardsley Road and 35th 

Avenue as shown on the as-built drawings (See Appendix F in a letter dated July 6, 1994) in 

Appendix E of this notebook. The Interceptor Drain will discharge flow in excess of 250 CFS 

into Detention Basin C using a side flow weir. The detention basin has a 33-inch orifice outlet. 

The reservoir routing parameters were obtained from the Drainage Re~ort. Scatter Wash 

Hydrolow And Outer Loop Highway Interceptor Drain. 39th Avenue to 7th Street. 



3.5 15nal Results/&m~uter Runs 

The 10-year, 50-year, 100-year and 500-year, 24-hour duration peak discharges were determined for 

@ Scatter Wash above its confluence with Skunk Creek. This hydrologic analysis has been a compilation 

of new topographic mapping observations, ongoing construction improvements, increased urbanization 

factors, previous hydrologic investigations and FEMA review comments. The peak discharge results 

for selected locations within the watershed and the above storm frequencies are presented in Table 1. 

The CAP Canal embankment was found to sufficiently detain the 100-peak discharge from the 

upstream watershed. Outflow from the corresponding detention basin pipe culverts was routed 

downstream and did not significantly contribute to the downstream peak discharges. 

The 1-17 culverts located between Deer Valley Road and Pinnacle Peak Road do not have the capacity 

to convey the 100-year peak discharge as previously concluded in the Scatter Wash Drainage And 

Stom Drain Studv Conce~tual Plan. This lack of capacity results in extensive ponding along the east 

side of 1-17. The culvert overflows are eventually detained in the Deer Valley Road T.I. The break 

out flow from the Deer Valley Road T.I. for the 100-year 24-hour storm was found to be 311 CFS 

according to our hydrologic analysis. This analysis included new storage volume computations for 

the Deer Valley Road T.I. based on current topographic mapping. 

The HEC-1 computer input and output files are contained in Book 2, Appendix J of this submittal. 

The following HEC-1 filenames were used for the various storm events: (1) 344-10.DAT for the 10- 

year 24-hour duration storm; (2) 344-50.DAT for the 50-year 24-hour duration storm; (3) 344- 

100.DAT for the 100-year 24-hour duration storm; and (4) 344-500.DAT for the 500-year 24-hour 

duration storm. 

3.6 Enal model in^ Results On Diskette 

The final HEC-1 computer input files discussed in Section 3.5 are contained on 3-%-inch diskettes in 

Appendix I of this submittal. 





SECTION 4 - HYDRAULIC ANALYSIS 

The Scatter Wash study reach is located within the City of Phoenix, Maricopa County, Arizona. 

Scatter Wash drains an approximate 16 square mile watershed from Union Hills to Skunk Creek. The 

study reach is characterized by ephemeral streams draining intense rainfall events in combined wide 

shallow flooding and well defined channels. In the approximate vicinity of 33rd Drive and Rose 

Garden Lane, Scatter Wash splits into two streams and has been known as the North and South Branch 

of Scatter Wash. Recent developments, roadway improvements and revised hydrology precipitates the 

need to revise effective Flood Insurance Rate Maps. The purpose of this request is to revise floodplain 

and floodway delineations and base flood elevations for the approximate 17 miles of the Scatter Wash 

study reach. 

4.1 Method Descrir,tion 

Detailed analyses of hydraulic characteristics of the study reach were prepared using the U.S. Army 

Corps of Engineer's HEC-2 Water Surface Profiles computer model (1991 Version). These analyses 

were evaluated for the existing lo-, 50-, 100- and 500-year recurrence intervals to provide estimates 

of flood elevations within the study reach. The 100-year floodplain boundary and base flood 

elevations are shown on the Topographic Work Maps based on results of the HEC-2 analysis. 

Starting water surface elevations used in the HEC-2 analyses were taken from HEC-2 results prepared 

by Dibble and Associates for the Skunk Creek Flood Insurance Study. It should be noted that their 

study used the same peak discharge value for both the 100-year and 500-year recurrence intervals. 

The second and subsequent cross sections used in this study were analyzed using the new peak 

discharge values. 

Several types of loss coefficients are used by the HEC-2 computer program to evaluate head losses. 

The following describes the losses used for each condition encountered. 



4.2.1 Maning's "na ValuG 

Based on engineering judgement and field observations, Manning's "n" values were chosen for 

e the channel and overbanks along the study reach. These values are summarized in Table 2. 

Photographs and aerial maps are included in Appendix C. It should be noted that left and right 

overbanks as described under the photograph are the same as defined in the HEC-2 input data 

requirements. 

4.2.2 Contmdhn And &pansion Coemnts  

Coefficients are used to compute energy losses associated with changes in the shape of cross- 

sections. The contraction and expansion coefficient values used in the HEC-2 analyses are 

summarized as follows: 

Contraction Expansion 
No transition loss computed 0.0 0.0 
Gradual transitions 0.1 0.3 
Bridge sections 0.3 0.5 
Abrupt transitions 0.6 0.8 

The maximum value for the expansion coefficient would be one (1.0). 

4.2.3 HydmuXic Jump/Drvp Analysis 

Cross-sections were selected immediately upstream and downstream of drop structures within 

the study reach. In addition, expansion and contraction coefficients were chosen for abrupt 

transition conditions. 

4.3 Crvss-Section Desc&tion 

Cross-sections used in the HEC-2 analyses were digitized from the topographic mapping flown in June 

of 1995. This mapping was prepared at a scale of 1" = 200' with 2 foot contour intervals. Cross- 

sections were selected at an average interval of 500'. All elevations used are referenced to the 

National Geodetic Vertical Datum of 1929 (NGVD). 



TABLE 2 

Swnmary of 100-year H E - 2  R e d s  



TABLE 2 

Swnmarp of 100-pear HEC-2 R e d s  



TABLE 2 

Summary of 100-year Hm-2 R e d s  







4.3.1 Channel And Ovehnk 

The left and right channel stations were selected where the velocity will be uniformly 

distributed in the HEC-2 results. Many cross-sections have well-defined channel and overbank 

locations. Many cross-sections do not. These cross-sections are located in areas where 

Manning's "n" values do not vary from channel and overbank areas. Therefore, channel and 

overbank subdivision is not critical in these locations. 

4.3.2 Bridges Or Constrictions 

Box culverts located within the study reach were analyzed using the four cross-section approach 

outlined in the HEC-2 User's Manual. Field observation, surveys, design drawings and record 

documents were used to obtain structural geometry and elevation data for the box culverts. 

The HEC-2 analysis was based on assuming these structures remain unobstructed and operate 

properly. 

4.3.3 Gmde Control Stnrchrres 

Several locations in the study reach have been analyzed for effects of grade control structures. 

Cross-sections have been selected both upstream and downstream of these structures. 

4.4 Cdfbndion 

The HEC-2 analyses were evaluated for reasonable results. Water surface elevations, top widths, 

velocities and depth of water were calibrated using topographic mapping and HEC-2 cross section plots 

(See Appendix K of Book 2). 

4.5 S~ecial Problems/Solutions 

Detailed hydraulic analyses were conducted for the Scatter Wash study reach. The analyses consisted 

of matching the effective Flood Insurance Rate Maps (FIRM) published in 1989 at the beginning study 

limits. This study paid particular attention to matching the floodplain width and water surface 

elevation. 



Digitized cross-sections were analyzed using the HEC-2 computer model. Results of the analysis 

determined a Zone A 0  designation for the South Branch of Scatter Wash. A Zone AE designation 

has been determined for the other portions of Scatter Wash. Base flood elevations are shown in the 

Zone A 0  and Zone AE areas (See Topographic Work Maps). 

The North Branch of Scatter Wash detailed study limit terminates at HEC-2 cross-section X1 205.10. 

At this location the floodplain matches the effective FIRM. This area has been designated as a Zone 

A. The 500-year floodplain analysis resulted in a break out of flow beyond the mapping limits. This 

area has been designated as a Zone X. 

The Black Canyon Highway depressed traffic interchange at Deer Valley Road was surveyed to 

determine the outflow condition. This cross-section was used in the HEC-2 analysis. This data and 

analysis are included in Appendix G of this submittal. In addition, the box culvert under the Black 

Canyon Highway, approximately 500 feet north of Williams Drive, was analyzed to determine the 

highwater. Results of this analysis indicated that water does not overtop the northbound roadway. 

Results of this analysis are also included in Appendix G of this submittal. m 
The special bridge routine was used in hydraulic modeling of the box culvert crossings located at 45th 

Avenue, Beardsley Road, Deer Valley Road and 31st Avenue. Results of the HEC-2 analysis 

indicated normal depth flow conditions for the 45th Avenue and Beardsley Road structures. The 

structure in Deer Valley Road is in a pressure flow condition and the structure in 31st Avenue is in 

a combined pressure and weir flow condition. The HEC-2 results are included in Appendix L of this 

submittal. 

Pipe culvert crossings are located under dip roadway crossings in 43rd Avenue, 27th Avenue in the 

North Branch of Scatter Wash and 27th Avenue in the South Branch of Scatter Wash. These culverts 

were not modeled in HEC-2 analyses since they do not influence results of larger flooding events. 



4.6 litbodwav Modeling 

Encroachment on floodplains, such as artificial fill, reduces the flood-carrying capacity, increases the 

@ flood heights of streams, and increases flood hazards in areas beyond the encroachment itself. One 

aspect of floodplain management involves balancing the economic gain from floodplain development 

against the resulting increase in flood hazard. For purposes of the National Flood Insurance Program, 

the concept of a floodway is used as a tool to assist local communities in this aspect of floodplain 

management. Under this concept, the area of the 100-year flood is divided into a floodway and a 

floodway fringe. 

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of 

encroachment in order that the 100-year flood may be carried without substantial increases in flood 

heights. Minimum standards of the Federal Emergency Management Agency limit such increases in 

flood heights to 1.0 foot, provided that hazardous velocities are not produced. The floodways in this 

report are presented to local agencies as minimum standards that can be adopted or that can be used 

as a basis for additional studies. 

@ The floodways presented in this study were computed on the basis of equal-conveyance reduction from 

each side of the floodplain with a rise in water surface not to exceed one foot. A summary of the 

floodway data results are shown on Table 3. Floodway boundaries are shown on the Topographic 

Work Maps and results are included in Appendix M of this submittal. 

4.7 final Results/Comvuter Runs 

The HEC-2 final results with full input and output listings are included in Appendix L and M of this 

submittal. 

4.8 final M o d e k  Results 

Copies of the HEC-2 input and output data files are included on computer diskettes in Appendix I of 

this notebook. 
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SECTION 5 - EROSION/SEDIMENT TRANSPORT ANALYSIS 

The Scatter Wash study reach was not evaluated for erosion nor sediment transport potential. The 

downstream reaches of Scatter Wash have constructed channel improvements with grade control or 

drop structures to minimize erosive velocities. In addition, these improvements have included a 

minimum of one foot of freeboard to account for sediment transport and debris. The upstream reaches 

of both the North and South Branches of Scatter Wash are in natural conditions with lush vegetation 

as shown on the photographic documentation in Appendix C. Erosion and sediment transport are not 

considered a key factor in the hydraulic analyses. 



SECTION 6 - REFERENCE MATERIAL 

* 6.1 Other Published mod Studies 

Arthur Beard Engineers, Inc. Northwest Storm Drainage Studv. Volume I & II. City of Phoenix 
Project No. ST-74206.00. April, 1977. 

Baker Engineers and WoodIPatel & Associates, Inc. Deer Valley Municipal Aimort Master Storm 
Drainaae Plan. City of Phoenix Project No. A-91 1362. January, 1993. 

Coe & Van Loo Consulting Engineers, Inc. Hvdrologv Report. Skunk Creek Between Arizona Canal 
Diversion Channel & Central Arizona Proiect. November 9, 1990. 

CRS Sirrine, Inc. Final Drainage Report. Outer Loop Highway Section 6. (OLH/I-17 Interchange) 
Phase II. ADOT Project No. RBM-600-0-306. July, 1989. 

CRS Sirrine, Inc. Final Drainane Report For 23rd Avenue Roadway Improvements. Utopia Road To 
Rose Garden Lane. March, 1989. 

CRS Sirrine, Inc. Revised Concept Drainage Design Hvdrolog. 1-27 To Cave Creek. Outer Loop 
Hiahway. November 4, 1988. 

DeLeuw, Cather & Company. Drainage Report. Scatter Wash Hvdrologv And Outer Loop Hinhwq 
Interceptor Drain. 39th Avenue To 7th Street. November, 1989. 

Greiner Engineering Sciences, Inc. Outer Loop Highwq. Bell Road To C.A.P. Canal Crossinn, 
Section B. Hvdrolog Reoort. August, 1986. 

Greiner Engineering Sciences, Inc. Scatter Wash Drainane And Storm Drain St* Conceotual Plan. 
Volumes I and II. September, 1989. 

Kaminski-Hubbard Engineering, Inc. Scatter Wash Watershed Hvdrolog Report. Volume 1.4. Arizona 
Canal Diversion Channel Area Drainage Master Studv. February, 1995. 

PRC Engineering. I-1 7 Drainage Design Studv. March, 1987. Preliminary Drainage Report. 

SCI Consulting Engineers, Inc. North Central Master Storm Drainage Studv West Half). City of 
Phoenix Project No. ST-79 185.01. May, 198 1. 

U.S. Army Corps Of Engineers. Gila River Basin, New River and Phoenix Cig. Streams. Design 
Memorandum No. 2. Hvdroloav Part 2. Los Angeles District, 1982. 

6.2 Previous EEMA Studies 

Federal Emergency Management Agency. Flood Insurance Studv For Maricopa Coung. Arizona And 
Incorporated Areas. Revised September 29, 1989. 



6.3 Orher ApDlicablt? Studies 

CRSS Commercial Group, Inc. Floodvlain Delineation For 19th Avenue At Beardsley Road. 
December, 1987. 

Engineering Alliance, Inc., Consulting Engineers. Drainane Stud?, And Structure Conce~t ReDon 43rd 
A H .  June, 1990. 

Greiner Engineering Sciences, Inc. Bell Road Proiect Drainage Study. October, 1987. 

U.S. Army Corps of Engineers. Gila River Basin. Arizona. New Mexico. and Phoenix Cin) Streams, 
Desian Memorandum No. 1. Hvdroloav Pan 1. LQS Angeles District, 1974. 

6.4 PubI-ished/Un~ublished Historical Hbod Information 

U.S. Department of Commerce, National Oceanic And Atmospheric Administration, National Weather 
Service. NOAA Atlas 2. Precipitation - Frequenq Atlas at the Western United States. Volume III - 
Arizona. Silver Springs, MD, 1973. 

U.S. Department of Commerce, National Oceanic And Atmospheric Administration, National Weather 
Service. NOAA Technical Memorandum NWS HYDRO-40. Depth-Area Ratios in the Semi-Arid 
Southwest United States. Silver Springs, MD, August, 1984. 

6.5 Methodolm References 

City of Phoenix, Arizona, Engineering Department. Storm Drain Desian Manual. Storm Drains Witk 
Pavinn Of  Maior Streets. August, 1975, Revised: July, 1987. 

City of Phoenix, Arizona, Engineering Department. Storm Drain Des i~n  Manual. Subdivision 
D m .  September, 1985. 

Flood Control District of Maricopa County. 
County. Arizona. February 25, 1987. 

Uniform Drainage Policies And Standards For Maricopa 

Flood Control District of Maricopa County. Drainage Desinn Manual For Maricova County. Arizona, 
Volume I .  Hvdroloa. June, 1992. 

George V. Sabol Consulting Engineer. Flood Control District Of  Maricopa County. S-Gra~h Studv. 
Contract FCD 86-36. November, 1987. 

U.S. Army Corps of Engineers, The Hydrologic 
Package. Users Manual. September, 1990. 

Engineering Center. HEC-1 Flood Hvdrograph 

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

U.S. Department of Agriculture, Soil Conservation 
Arizona. Central Part. September, 1977. 

Service. Soil Survey of Marico~a Countv, 



U.S. Department of Agriculture, Soil Conservation Service. Soil Survev of Aguila - Carefree Area, 
Parts of Maricopa and Pinal Counties. Arizona. April, 1986. 

U.S. Department of Transportation, Federal Highway Administration. Hydraulic Design of Highway 
Culverts. Hydraulic Design Series No. 5. September, 1985. 

U.S. Geological Survey, Water Resources Division. Estimated Manning's Roughness Coefficients For 
Stream Channels And Flood Plains In Marico~a County. Arizona. April, 1991. 



SECTION 7 - CROSS-REFERENCING AND LABEWNG IiVFORMATION 

The cross-sections used in the HEC-2 analysis were digitized from topographic mapping prepared in 

June of 1995. A hydraulic base line was established from the topographic mapping to best fit a 

channel centerline. Cross-sections were chosen from the hydraulic baseline at an average interval of 

500 feet or at drainage structures. The HEC-2 cross-sections are looking downstream with the 

hydraulic base line station equal to 600.0 as shown in the input data. Cross-section identification 

beginning at the down stream limits of the mapping is equal to 10.00. Subsequent cross-section 

labeling represents the total distance in feet from the beginning section equal to a distance of 1,000 

feet for the North Branch of Scatter Wash. The confluence of the South Branch with the North Branch 

of Scatter Wash represents a beginning identification of 300.00. Subsequent cross-section labeling 

represents the total distance in feet from the confluence along the south branch of Scatter Wash equal 

to a distance of 30,000 feet. These HEC-2 cross-sections are cross-referenced to HEC-2 cross-sections 

shown in results of the effective topographic work maps prepared by Dibble & Associates dated 1974 

in Table 2 of this report. 
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City of Phoenix 
STREEi TRANSPORTATIOX DEPAKTMEKT 

November 24, 1992 

M r .  Greg Rodzenko 
Water Resources Planner 
Flaad Control Dietrict of Maricopa County 
2801 West Durango 
Phoenix, Arizona 85007 

Dear Greg: 

REz SCATTER WASH HYDROLOGY STUDY BY KAMINSKI WBBARD 

The  Arizona Department of Transportation and t h e i r  engineer, WLB Group, have 
repuested t h a t  t h e  City of Phoenix review, approve, and forward subject 
Hydrology Study t o  m. Apparently-the studl-  i-s part of . ~ O . T L B  Befenee in a. - 
&xent lawsuit. W e  hive contacted our attorneys. and requested guidance 
concerning this issue. 

In the  meantime, i n  order t o  speed thinga along we would be pleased to review 
the Kaminski Hubbard Hydtology Study i f  you so desire.  I n  order t o  assist us 
i n  doing t h i s ,  we would need copies of the  following: 

1. Scope of work a ~ d  consultant's contract. 

2. HinuteS o f ' i l l  ke t inp .  held between the Dis t r ic t  and its 
consultant'; . - c. 

3. . Copies of all cotreepondence between t h e  consultant and t h e  
Die t r ic t  . 

-?- - 
4. Copies of a l l  HEC-I submittals which w e r e  revised a t  t h e  

Dis t r ic t s '  request, and the reasons f o r  t he  requested changes. 

5 .  A f u l l  ecaLe,mylar copy of the watershed area. We have a Xerox 
copy, however it is not readable. 

W e  have a copy of the  study which Jim Xubbard of Kaminski Hubbard Engineering, 
Inc. transmitted t o  us on November 9, 1992. 

, 2 .  8 

1f you have anf questions concerning t h i s ,  please contact me. 
Y 

Sincerely, 
. .  * - 

Hatteson, P. E. 
t t a t i o n  Director 

Paul E. Kienow, P.E. 
Floodplain Management Engineer 

c: Mr. Jordan, ADOT 
M r .  Landis, WLB Group 
M r .  Van Skike 
nr. Hiller 



City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

January 26, 1993 

Mr. Greg Rodzenko 
Flood Control District of Maricopa County 
2801 West Duranso 
w hoe nix, Arizona 85009 

Dear Greg: 

RE: SCATTER WASH HYDROLOGY REPORT PREPARED BY 
KAMINSKI HUBBARD ENGINEERING, INC. 

Thank you for forwarding subject hydrology report and ~s~ociated 
documents to us on January 13, 1993. 

We have completed our review of the report and d would like to 
submit it to FEMA in its present form. ~leHse advise US in 
writing if it is acceptable to the District thht we forward this 
report to FEMA tor review and approval. 

If you have any questions concerning this, please contact me at 
262-4960. 

Sincerely, 

James H. Matteson, P.E. 
Stre~t T-ortation Director 

Paul E. Kienow, P.E. 
C -  

~loodplain Management Engineer 
C'- 

c: Mr. Van Skike 
Mr. Goodall 
Kaminski Hubbard Engineering, Inc. 

125 East Washington Street, Phoenix, Arizona 85004 602-262-6284 



City of Phoenix 
STREET TRANSPOETATION DEPARTMENT 

February 10, 1993 

M r .  William R. Locke 
Chief,  Risk S t u d i e s  Division 
Federa l  Insurance  Administration 
Federal  Emergency Management Agency 
500 C S t r e e t ,  S.W. 
Washington, D.C. 20472 

Dear Mr. Locke: 
, , J  ' 

RE: SCATTER WASH HYDROLOGY REPORT, 1992 KAMINSKI HUBBARD 

Attached p l e a s e  f i n d  a copy of t h e  "Sca t t e r  Wash Watershed Arizona Canal 
Diversion Channel (ACDC) Area Drainage Master Study, Phase I", da t ed  ~ a y  4, 
1992 prepared by Kaminski Hubbard Engineering, Inc.  I t ' i s  reques ted  t h a t  FEm 
review and comment on t h i s  hydrology f o r  i ts  poss ib l e  use  i n  - a new Flood 
Insurance Study (FIS)  f o r  S c a t t e r  Wash. 

I n  keeping wi th  our  letter of February 3,  1993 t o  t h e  Arizona ~ e ~ a @ & n t  of 
Water Resources (ADWR), t h i s  watershed is  e n t i r e l y  w i th in  t h e  C i ty  of Phoenix, 
and t h e  ADWR does not  have any j u r i s d i c t i o n  and t h e i r  review and approval i s  
not  requi red .  - 

C .  . j' 
I f  you have any ques t ions  concerning t h i s ,  p l ea se  contact:ke a t  (602) 
262-4960. ) .a 

Sincere ly ,  

James H. Matteson. P.E. 
o r t a t i o n  Di rec tor  

Paul E. Kienow, P.E. 
Floodplain Management Engineer 

Attachment : 1) Report 
2 )  FCD le t ter  approving Hydrology - 

c : M r .  Van Skike 
M r .  Hubbard, Kaminski Hubbard Engineering, Inc.  
M r .  Rodzenko, Flood Control Dis t r ic t  of Maricopa County 
M r .  Jordan,  Arizona Department of Transpor ta t ion  
M r .  M i l l e r ,  Jones,  Skel ton & Hochuli 
M s .  M i l l e r ,  Arizona Department of Water Resources 

125 East Washington Street. Phoenix, Arizona 85004 602-262.6284 



City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

June 15,  1993 

M r .  William R. Locke 
Chief ,  Risk S t u d i e s  Divis ion 
Federa l  Insurance  Administration 
Federa l  Emergency Management Agency 
500 C S t r e e t ,  S.W. 
Washington, D.C. 20472 

Dear M r .  Locke: 

RE: SCATTER WASH HYDROLOGY REPORT, 1992 KAMINSKI HUBBARD; REQUEST DF STATUS 

On February 10, 1993 t h i s  o f f i c e  submitted sub jec t  hydrology r epo r t  t o  FEMA 
f o r  review and approval.  

A s  of t h i s  d a t e  w e  have not  received a response concerning t h i s  submit ta l .  
P l ea se  adv i se  t h e  s t a t u s  of your review. I f  your review i s  not  required,  t hen  
it is  reques ted  t h a t  t h e  f loodpla in  be  rev ised  by e l imina t ing  t h e  A4 zone f o r  
S c a t t e r  Wash (South Branch) on panel  1195D, and t h e  AE zone f o r  S c a t t e r  Wash 
(South Branch) on panel  121fF. Panel 1215F i s  scheduled t o  be updated t h i s  
yea r ,  and an immediate review and approval of t h i s  hydrology would make it 
p o s s i b l e  t o  e l i m i n a t e  t h e  S c a t t e r  Wash (South Branch) on pane l  1215F. A "Best 
Avai lab le  Data L e t t e r "  could be i s sued  t o  remove t h e  S c a t t e r  Wash G u t h  Branch 
a s  shown on pane l  11950. 

'i 5 

Since  t h i s  hydrology has  been approved by t h e  Ci ty  od Phoenix, t h e  Flood 
Cont ro l  D i s t r i c t  of Maricopa County, and t h e  Arizona ~ e p i r t m e n t  of, Transporta- 
t i o n ,  it would s e e m  t h a t  w e  can a n t i c i p a t e  a FEMA approxal. The f loodpla in  
w i l l  t h e n  have been el iminated by t h e  cons t ruc t ion  of I n k e r s t a t e  17, t h e  l a r g e  
amount of d e t e n t i o n  provided by t h e  Deer Valley Underpass under I n t e r s t a t e  17, 
t h e  c o n s t r u c t i o n  of d ikes  along Skunk Creek a t  t h e  upper end of t h e  watershed 
by t h e  Corps of Engineers,  and t h e  cons t ruc t ion  of t h e  Cent ra l  Arizona P ro j ec t  
Gran i t e  Reef Aqueduct. 

Your e a r l y  a t t e n t i o n  t o  t h i s  mat te r  would be appreciated. I f  you o r  your 
s t a f f  have any ques t i ons ,  I can be contacted a t  (602) 262-4960. 

S ince re ly ,  

James H. Matteson. P.E. 
Di rec tor  

Paul E. Kienow, P.E. 
F loodpla in  Management Engineer 

c : M r .  Van Skike 
M s .  M i l l e r ,  Arizona Department of Water Resources 
M r .  Nelson, Sage Engineering 
M r .  Hubbard, Kaminski Hubbard Engineering, Inc. 
M r .  Rodzenko, Flood Control D i s t r i c t  of Maricopa County 
M r .  Jordan,  Arizona Department of Transportat ion 

125 East Wash~ngton Stree;. Phoenix, Arizona 85004 602-262-6284 
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ARIZONA LLPARTMENT OF TRANSP&,,TATION 

HIGHWAYS DIVISION 
206 South Seventeenth Avenue - Phoenix, Arizona 85007-3213 

FIFE SYMINGTON 
Governor 

September 15,1994 
GARY K, ROBINSON 

State Engineer 

LARRY S. BONlNE 
Director 

Mr. Danyl L. Bradley, P.E. 
Kaminski-Hubbard Eng., Inc. 
4550 N. Black Canyon Highway, Ste. C 
Phoenix, AZ 8501 7 ' 

Dear Mr. Bradley: 

In response to your request of September 9, 1994, we have researched the design of the 
detention basins on the Out Loop Highway as you requested. A 100-year, 24 hour storm of 
3.9 inches of rain was used to design basins D and C of ADOT's Outer Loop storm drainage 
system. These basins were designed to alleviated the impact during flood events of the 
highway on adjacent property and not increase discharges into Scatter Wash. 

Detention basin "D" is situated to provide "off-line" storage for flows collected at 23rd 
Avenue and Rose Garden Lane. The basin has a capacity of 25.4 acre-feet at the design 
highwater elevation of 1396.0. However, as the basin is constructed below the existing, 
natural ground and is bordered by highway embankment on its south and west sides, it has a 
far greater capacity than the design capacity. For flows greater than the design volume, 
the excess would simply not get into the basin. The maximum flow that can get to the basin 
is limited by the backwater effects on the inlet collection system. Rather, excess flows would 
continue along the flow paths to the south of Rose Garden Lane. 

Detention basin "C", at 35th Avenue and Beardsley Road, is also situated "off-line." Runoff is 
collected by a channel, east of the basin, and thru a sideflow weir inlet flow in excess of 250 
cfs are diverted into the basin. The basin has a design storage volume of 34 acre-feet, all of 
the storage is below existing grade. The low point in the basin is elevation 1337.5, the existing 
ground is at elevation 1350.3, and the weir is at elevation 1349.0. Flows greater than the 
design volume would continue along the channel and not enter the basin. 

The Arizona Department of Transportation does not have specific funds dedicated solely for 
the maintenance of its stormwater program. there are, however, several sources available 
for adequate funding of the stormwater facilities. Stormwater issues related to maintenance 
will be covered under our Highway Maintenance Program. The issues and costs are 
identified and submitted for approval each year. Currently, we receive approximately $63 
million in this program. 

Sincerely, 

George ~opez-Cepero 
Bridge Drainage Leader 
Bridge Group 
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0 Federal Emergency Management Agency 
Washington, D.C. 20472 

OCT 27 1994 
Mr. Raymond U. Acuiia, P.E. 
Floodplain Management Engineer 
City of Phoenix 
125 East Washington Street 
Phoenix, h n a  85004 

Dear Mr. Acuiia: 

This letter is to update you on the statuf of cur review of the report entitled, "Scatter Wash 
Watershed, Arizona Canal Diversion Channel, Area Drainage Master Study, Phase 1, Hydrology 
Report," prepared by Karninski-Hubbard Engineering, Inc. The City had requested that we 
review and comment on the hydrology report for its possible use in a new Flood Insurance Study 
for Scatter Wash. In a letter dated July 6, 1994, Kaminski-Hubbard responded to our initial 
review comments provided in a letter dated November 15, 1993. 

We reviewed the July 6 letter with Kaminski-Hubbard in telephone conversations on August 10, 
August 3 1, and September 9, 1994, to clarify information submitted with the letter and request 
additional necessary information. Kaminski-Hubbard followed up with a letter dated 
September 12, 1994, enclosing the following data: 

Calculations for determining split flows at the intersection of 19th Avenue and 
Deer Valley Road; split flow calculations for Deer Valley Road; calculation for 
the 1-17 and Beardsley Road interchange stage-storage-discharge relationship; 
excerpts from a revised HEC-1 model showing the revised diversions for HEC-1 
I.D. 341D and 3431); the HEC-1 I.D. 349RR2 to model the detention at 1-17 and 
Beardsley Road; and a revised peak discharge summary. 

In addition, on September 19, 1994, Kaminski-Hubbard transmitted by facsimile a copy of a 
lener it had received from the Arizona Gqzutment oC Transyortation cliscussiriy infirlnlativr~ 
about the design of the detention basins. 

We are reviewing these additional data and materials and will provide a response within 30 days 
of the date of this letter. We appreciate the cooperation of Kaminski-Hubbard during this review 
process. If you have any questions regarding this matter, please contact Mr. Karl Mohr of my 
staff in Washington, DC, either by telephone at (202) 646-3403 or by facsimile at 

, (202) 646-4596. 

. . 
t- ". . . Sincerely, 

7 - yi5 
, *-*g -;z -"' 

!*L--- \'- ' 
k. 6uc6&, P.E., Chief 

._--. - .  4 L  Hazard Identification Branch 
... ./- ' Mitigation Directorate 



cc: Mr. Darryl L. Bradley, P.E. 
Karninski-Hubbard Engineering, Inc. 

The Honorable Paul Johnson 
Mayor, City of Phoenix 

Mr. James H. Matteson, P.E. 
Street Transportation Director 
City of Phoenix 



0 Federal Emergency Management Agency 
Washington, D.C. 20472 

NOV 14 1994 

Mr. Raymond U. Acuiia, P.E. 
Floodplain Management Engineer 
City of Phoenix 
125 East Washington Street 
Phoenix, Arizona 85004 

Dear Mr. Acuiia: 

This is in response to a request by the City of Phoenix that the Federal Emergency Management 
Agency (FEMA) review and comment on the hydrology report entitled, "Scatter Wash 
Watershed, Arizona Canal Diversion Channel, Area Drainage Master Study, Phase 1, Hydrology 
Report," prepared by ieaminski-Hubbard Engineering, Inc. In a letter dated July 6, 1994, 
Kaminski-Hubbard responded to the initial review comments we provided in a letter dated 
November 15, 1993, to you. With the July 6 letter, Kaminski-Hubbard submitted as-built 
drawings and supporting data for detention facilities used in the hydrologic analysis, hydrologic 

0 
work maps (scale: 1" = 400'), and a revised HEC-1 model. 

We reviewed the July 6 letter and submittals with Kaminski-Hubbard during telephone 
conversations on August 10, August 31, and September 9, 1994, to clarify the data and request 
additional information. Kaminski-Hubbard responded with a letter dated September 12, 1994, 
in which the following additional data were enclosed: Calculations for determining split flows 
at the intersection of 19th Avenue and'~eer Valley Road; split flow calculations for Deer Valley 
Road; calculation for the 1-17 and Beardsley Road interchange stage-storage-discharge 
relationship; excerpts from a revised HEC-1 model showing the revised diversions for HEC-1 
I.D. 341D and 343D; the HEC-1 I.D. 349RR2 to model the detention at 1-17 and Beardsley 
Road; and a revised peak discharge summary. 

On September 19, 1994, Kaminski-Wubbard transmitted by facsimile a copy of a letter it had 
received from the Arizona Department of Transportation discussing information about the design 
of the detention basins. 

After reviewing these additional data, we determined that the hydrologic analysis represents the . 
existing condition of the Scatter Wash watershed; therefore, we concur with the results of the 
analysis. Because the submitted hydrologic work maps reflect revised Scatter Wash flow paths 
from those indicated on the effective Flood Insurance Rate Map (FIRM) for the City of Phoenix, 
we will consider these work maps as the basis of our review of a request for a map revision for 
this area. To request a map revision, the City must incorporate the results of tRis hydrologic 
analysis, represented by the final HEC-1 model and the hydrologic work maps used to develop 
the analysis, in the hydraulic analysis and submit the data to FEMA under the provisions of 

0 Part 65 of the National Flood Insurance Program (NFIP) regulations. 



Because several detention basins are included in the hydrologic analysis, a map revision request 
also must include evidence that the storage areas within each basin shall be maintained. Such 
evidence must include the entity that is responsible for maintenance, the maintenance activities 
to be performed, and the frequency of performance of these activities. 

Thank you for giving us the opportunity to review the hydrology report for the Scatter Wash 
watershed. If you have any questions regarding this matter, please contact Mr. Karl Mohr of 
my staff in Washington, DC, either by telephone at (202) 646-3403 or by facsimile at 
(202) 6464596. 

Sincerely, 

Lh.AIazard Identification Branch 
Mitigation Directorate 

cc: JMr. Darryl L. Bradley, P.E. 
Kaminski-Hubbard Engineering, Inc. 

a The Honorable Paul Johnson 
Mayor, City of Phoenix 

Mr. James H. Matteson, P.E. 
Street Transportation Director 
City of Phoenix 
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08/15 /04  12 :01 'EX703 g60 Dl25 BAKER ENGINEERS M 002, 

I"""" 
- 

Ta: DMy)Wly RM ~ d n a n a m w a f r i ~ e m n  
-we= KPmirskiHubbivdEl@n&ng Repnrr: Midtad Bakw, Jr. 
Phone No.: -2- 

I(II %I inmm""" 
i 

SUBJECT; Soatter Mlash Hydrdogy resubmittal 

W e o a l ~ t o ~ t h e m p w t t h a t w l e s e u b m ' W i n ~ 3 e t o t t t e l l M 5 1 9 3 F E A l l A -  Waskedhimifitwas 
required by the FCDMC to use their hycfrobgy manual He said the FCDRM: required it We reqgnded that FCDM 
Hydmbgy Manual has been used in many revis'bn cases and studies. This is fhe basic -&we of the request. We told 
that we would discuss using FCDMC Hyd- Manual for this particular ease with F E W b  .khever, we did f w e  tt 
bllawing additional questions: 

Can he d f y  that the detention f a c i i  wiE not fai) and be washed away in the 1M)year event? 
, , I  ' I l  

~ ~ ~ s p l d m ~ h e - ~ a a d m ~ . ~ ~ & ~ m c s ~ a d ~ ~ ~ ~ ~ ~ m ~ ~ ~ ~  
cx&bth since the facilities are counly projects. 

-, - , 

questioned the diversion located at Beardsfey and 117. (me HEGI Flow Routing Ma& PI541 What happens 
567 Fk that is diverted at CP BEARD? 

Darryl explained that c o m n  has not beren competed ead ofthis imv 'It will not be c b m  for 5-'I0 
years. At that time a pipe wili be mstnrded'to w r r y  away the flow. The Row is m@xi naw t o , h  interchange 
depresskm. Darryl will submit stage4mge4evation a w e s  to show the a&muajbqpan in the depmdm at the interch 
simiiiar to what was done at the interchange to the The HEC-1 does not need b be revised Calculations sha 
v e r y i ~ ~ q s c a p e s t h e w a b s h e d b ~ e n t  , ,  711l I illa illi/ , I  1 
.Deer Valley Road D i m  (CP 341 0) 

I 

He will submit technical data !o support his flow splits of 40% 605 at the Deer Valley Divdon.  

-By diiiw the drainage area into many subbasins additional fforarpaths with high flows are defined that were not 
prmiously shown on the FIRM. Will there be new fioodplain delineations w will ail the W n g  be shallow? 

Darryl feels the latter is the c8se but this question goes into the arm of hydtaulii He is only msponsiie for the 
hydrology but agreed that the FCDPAC should be a m  of this irswe. He will contact the FCDMC to discuss this and 
out who wiI1 be responsible tbf this Mk tokl him that this issue is of major cw~zrn  and that FE 

! d i l h d ~ @ a % t ~ t t b  ma%t&mtch dtblovs& BE 
Creeli as a mutt d d n g  thc hydrology. 

Darryl will submit the edditioml infbnnatibn by late Thursday or hiday (W11 pr 8/12). 
HeasWiFwewillsendanotherleUer. W e W  h i m W F E M A m ' l l s e n d e ~ r b W C i t y d ~  
review of the report end dl of that data that he wiR send. 

: I 
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May 22, 1995 

City of Phoenix 
ENGINEERING & ARCHITECTURAL SERVICES DEPARTMENT 

200 West Washington Street 
Phoentx. Ar~zona 85003-161 1 

W~nner of the 
Carl Benelsmann 

Pr~ze 

Mr. Daniel L. Kaminski, P.E., R.L.S. 
KAMINSKI-HUBBARD ENGINEERING INC. 
4550 N. Black Canyon Hwy., Suite C 
Phoenix, Arizona 8501 7 

Dear Mr. Kaminski: 

SCAlTER WASH - PREPARATION OF LElTER OF MAP REVISION 
EX NO. ST-951 35Q 

Here is your executed copy of City of Phoenix Contract No. 70998, covering professional services for 
the above project. This is your Notice to  Proceed with the work effective as of the date of this letter. 
Please acknowledge receipt below by signing the enclosed copy of this letter and returning it to me. 

This contract will be administered by Ray Acuna, Floodplain Manager, of the Street Transportation 
Department. Please coordinate the authorized contract work and submit all invoices through him. You 
may contact Ray Acuna at 262-4026. 

It is important you show the index number on all documents, letters and drawings relating to  the 
project. Payment requests require both an index number and a contract number to assure proper 
handling. These and other City forms will be provided by the Street Transportation Department. 

Very truly yours, 

LINDA L. HOUSTON 
Contracts Administration 

THIS ACKNOWLEDGES RECEIPT OF CONTRACT 

LLH:sv 

Enclosures 

c: Ray Acuna (wlcontract) 

EAS '.1ISS:ON STATEMENT 

WE TAKE PRIDE IN Sf%'\ /SG OUR CIW AND ITS CITIZENS. 

I1'E ,?RO!'IDE WCF?7ONAL SERVICES IrZ'HICH REFLEc- 4N L \!DERSTANDING OF AND RESPC'.: . f ',JESS TO OUR CUSTS:IERS' 
NEEDS WHILE ; ' ~ T E C ~ I V G  THEIR BEST INTERESTS. 

.'.'E ACCOMPL 5~ CLfR '~1ISSiON BY FOSTE3ING TE<'.'\i C:< COF,lMUNICAT/ON, AND CC'.:E'.Ci I& CUP EI,lPLS ,'fES 



INDEX NO. ST-951 350 

CITY OF PHOENIX, ARIZONA 
ENGINEERING & ARCHITECTURAL SERVICES DEPARTMENT 

STREn TRANSPORTATION DEPARTMENT 

S C A E R  WASH - PREPARATION OF LRTER OF MAP REVISION 

CONTRACT NO. 70998 

THIS AGREEMENT, made and entered into by and between the C I N  OF PHOENIX, ARIZONA, a 
municipal corporation, hereinafter called the "CITY", and KAMINSKI-HUBBARD ENGINEERING, INC., 
hereinafter called the "ENGINEER", 

THAT WHEREAS, the City Manager of the City of Phoenix, Arizona, is authorized and empowered by 
provisions of the City Chaner to  execute contracts for professional services, 

NOW, THEREFORE, for and in consideration of the mutual covenants and considerations hereinafter 
contained, it is agreed by and between the City and the Engineer as follows: 

SECTION I - SERVICES OF THE ENGINEER 

That the Engineer shall perform the following professional services to the satisfaction of the Street 
Transportation Director and in accordance with the degree of care and skill which a registered 
professional engineer in Phoenix, Arizona would exercise under similar conditions: 

A. The Engineer shall provided engineering services related to the preparation of a Letter of Map 
Revision (LOMR) for Scatter Wash. Limits of the project extend from Scatter Wash's confluence 
with Skunk Creek to  east of 1-17. The Engineer's services will include field reconnaissance, field 
surveys, topographic mapping, hydrologic and hydraulic analysis, floodway delineation, flood 
insurance rate, and preparation of a technical documentation report. The Engineer's "Scope of 
Services" is attached (labeled Exhibit "Aw) and incorporated into this Contract by reference. 

SECTION II - PERIOD OF SERVICE 

SECTION I services shall be performed upon receipt of an executed contract and Notice to  Proceed with 
the work and shall be completed within 90 calendar days, exclusive of City review time. Failure on the 
part of the Engineer t o  adhere to  this work schedule shall be sufficient grounds for termination of the 
ctf i t isct by the City. 

SECTION Ill - PAYMENTS TO THE ENGlNEEQ 

For all services described under SECTION I of this Agreement, the City shall pay the Engineer as 
follows: 

A. The Engineer's fee shall be lump of $27,500. 

6. Request for monthly payments shall be accompanied by a detailed invoice and progress report 
prepared and submitted by the Engineer. Payment request shall be submitted to the Project 
Manager, who shall submit for review and approval to the Street Transporntion Department for 
work completed through the last day of the preceding calendar month. However, no more than 
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ninety percent (90%) of the total contract price shall be paid before the work is completed and 
accepted by the Street Transportation Depanment. The Street Transportation Department will pay 
Engineer's final invoice within forty-five days from the date the Street Transportation Department 
has accepted the Engineer's work. 

C. The Engineer agrees that no charges or claims for damages shall be made by him for any delays 
or hindrances beyond the control of the City during the progress of any portion of the services 
specified in this Agreement. Such delays or hindrances, i f  any, shall be compensated for by an 
extension of time for such reasonable period as may be mutually agreed between parties. It is 
understood, however, that permitting the Engineer t o  proceed to complete any services, or any 
pan of them, after the date to  which the time of completion may have been extended, shall in no 
way act as a waiver on the pan of the City of any of its legal rights herein. 

SECTION IV - THE CITY'S RESPONSIBILITIES 

The City shall furnish the Engineer, at no cost t o  the Engineer, the following information or services for 
this project: 

A. One copy of its maps, records, laboratory tests, survey ties, and bench marks, or other data 
pertinent to  the work. However, the Engineer shall be responsible for searching the records and 
requesting specific drawings or information. 

8. Printing, binding, and issuance of the plans, specifications, and contract documents to the bidders 
and contractor. 

a C. Reproduction and distribution of copies of the final plans to utility companies and other bona fide 
agencies which will be involved in this project. 

D. All available data relative t o  policies, standards, criteria, studies, etc. 

E. The necessary title searches, prepare legal descriptions, and detailed condemnation maps to the 
end that the City may proceed with the right-of-way acquisition. 

F. Designate the name of a City employee who will serve as Project Manager during the term of this 
agreement. The Project Manager has the authority to  administer this Contract, but does not have 
the authority t o  modify the Contract. The Street Transportation Department shall administer this 
Contract and shall insure that the Engineer complies with all the terms and conditions stated 
herein. The Engineer shall be entitled to  rely only on written responses to his requests for 
information or decisions signed by an Engineering Supervisor or Street Transportation Department 
Director. 

SECTlON V - GENERAL CONDITIONS 

A. Survevina that Restricts Traffic 

Surveys performed by the Engineer shall comply with the regulations contained in Sections Ill, IV, 
and Vlll of the Traffic Barricade Manual, Phoenix, Arizona, dated January, 1989. Survey that 
restricts traffic is not permitted at signalized intersections or on major or collector streets during 
peak traffic hours: 



INDEX NO. ST-951 350 

1) 6 - 8:30 a.m. and 4 - 7 p.m. weekdays; 
2) 9 a.m. - 10 p.m. Saturday, in the vicinity of major shopping centers. 

9. Records 

Records of the Engineer's direct personnel payroll expense, reimbursable expenses pertaining to 
this project, and records of accounts between the City and the Engineer shall be kept on a 
generally recognized accounting basis and shall be available to the City or its authorized 
representative for audit during normal business hours. In addition, the records shall be subject to 
audit by the City of Phoenix andlor the appropriate Federal Agency if the project is federally 
funded. 

C. Alteration in Character of Work 

Whenever an alteration in the character of work results in a substantial change in the nature of the 
design, thereby materially increasing or decreasing the cost of the performance, the work shall be 
performed in accordance with the Contract and as directed. Before such work is started however, 
a Contract Change Order or Amendment shall be executed by the City and the Engineer, such 
Contract Change Order or Amendment shall not be effective until approved by the Street 
Transportation Department Director. Additions to, modifications, or deletions from the project 
provided herein may be made and the compensation to be paid t o  the Engineer may accordingly 
be adjusted by mutual agreement of the contracting parties. It is distinctly understood and agreed 
that no claim for extra work done or materials furnished by the Engineer will be allowed by the 
City except as provided herein, nor shall the Engineer do any work or furnish any materials not 
covered by this Agreement unless such work is first authorized in writing. Any such work or 
materials furnished by the Engineer without such written authorization first being given shall be 
at his own risk, cost, and expense, and he hereby agrees that without such written authorization 
he will make no claim for compensation for such work or materials furnished. 

D. Termination 

The City and the Engineer hereby agree to the full performance of the covenants contained herein, 
except that the City reserves the right, at its discretion, t o  terminate or abandon the services 
provided for in this Agreement, or abandon any portion of the project for which services have 
been performed by the Engineer. 

1. In the event the City shall abandon the service or any part of the services as herein 
provided, the City shall notify the Engineer in writing, and immediately after receiving such 
notice, the Engineer shall discontinue advancing the work under this Agreement and 
proceed tg closer said operations under the Agreement. 

2. Upon such termination or abandonment, the Engineer shall deliver t o  the City all work 
entirely or pa~ ia l l y  completed, together with all unused materials supplied by the City. If 
the City elects to  complete any of the Engineer's work which is only partially complete at 
termination, it will require the completing engineer t o  affix his seal t o  the work in 
accordance with the rules and regulations of the Arizona Technical Registration Board for 
Architects and Engineers. 

3. The Engineer shall appraise the work he has completed and submit his appraisal t o  the City 
for evaluation. The City shall have the right to  inspect the Engineer's work to  appraise the 
work completed. 
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4. The Engineer shall receive a fee for the percentage of the work actually completed as 
compensation in full for services performed to the date of such termination. This fee shall 
be a percentage of the Engineer's fee described in this Contract under SECTION Ill, and 
shall be in an amount t o  be agreed upon mutually by the Engineer and the City. If there is 
no mutual agreement, the final determination shall be made in accordance with Section V, 
Paragraph L "Disputes". However, in no event shall the fee ever exceed that set fonh in 
Section Ill of this document. The City shall make this final payment within sixty (60) days 
after the Engineer has delivered the last of the panially completed items. 

5. When work detail covers only the preparation of preliminary plans, there shall be no 
limitation upon the City as to the subsequent use of the plans or ideas incorporated therein 
for the preparation of final construction plans." 

E. bdditional Work 

Additional work, when authorized by executed Contract Change Order or Amendment shall be 
compensated for by a fee mutually agreed upon between the City and the Engineer. 

F. owners hi^ of Documents 

All documents including, but not limited to: plans, specifications, tracings, drawings, estimates, 
field notes, investigations, design analyses, and studies which are prepared in the performance 
of this Agreement are t o  be and remain the property of the City and are to  be delivered to the 
Street Transportation Department Director before the final payment is made to  the Engineer. 
However, if the Engineer wishes, he may retain copies of drawings and supply the City with 
originals on cloth or mylar. The Engineer shall endorse by his professional seal all plans, special 
provisions, and engineering data furnished by him. In the event these documents are reused 
without further consultation with the Engineer, the City agrees to hold the Engineer harmless from 
any claim arising from the reuse of the documents. 

G. Comoleteness and Accuracv of the Enaineer's Work 

The Engineer shall be responsible for the completeness and accuracy of his survey work, plans, 
supporting data, and special provisions prepared or compiled under his obligation for this project 
and shall correct, at his expense, alt errors or omissions therein which may be disclosed. The cost 
of the design necessary to  correct those errors attributable to the Engineer and any damage 
incurred by the City as a result of additional construction costs caused by such engineering errors 
shall be chargeable to  the Engineer. The fact that the City has accepted or approved the 
Engineer's work shall in no way relieve the Engineer of any of his responsibilities. 

H. City's Riqht, nf Cancellation 

All parties hereto acknowledge that this agreement is subject t o  cancellation by the City of Phoenix 
pursuant to  the provisions of Section 38-51 1, Arizona Revised statutes. 

I. Claims Against the City 

The Engineer hereby agrees to defend, indemnify and hold harmless the City, any of its 
departments, agencies, officers, or employees from ail damages, claims or liabilities and expenses 
(including Attorney's fees) arising out of or resulting in anyway from the performance of 
professional services for the City in the Engineer's capacity as an Engineer, and caused by any 
error, omission, or negligent act of the Engineer or any person employed by him, or of any others 
for whose acts the Engineer is legally liable. 
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The Engineer shall secure and maintain during the life of this Contract insurance coverage to  
include Workmen's Compensation, Employers' Liability, General Liability (including Contractual 
Liability coverage), Automobile Liability, and Professional Liability. The General Liability shall be, 
on an occurrence made basis, no less than $1,000,000. The minimum amounts of coverage for 
the Engineer's Professional Liability shall be $1,000,000 per claim, on a claims made basis with 
annual aggregate of no less than $1,000,000. The existence of this coverage shall be evidenced 
on a Certificate of Insurance (ACORD form or equivalent approved by the City). The City of 
Phoenix, a municipal corporation, its officers, employees, and designated volunteers, are to be 
additional insureds on the Certificate of lnsurance (except on Workmens Compensation and 
Professional Liability). 

The Engineer shall submit a Certificate of lnsurance to the Contract Administration Section 
evidencing the required coverage and limits stated above within 10 days after the signing of the 
Contract by the Engineer. 

Certificates shall be renewable annually. If any insurance policy is due to  expire during the life of 
this Contract, the Engineer shall provide a Certificate of Renewal evidencing the required insurance 
coverage to the City not less than 15 calendar days prior t o  the expiration date. 

K. Successors and Ass ian~ 

The City and the Engineer shall each bind himself, his panners, successors, assigns, and legal 
representatives to  the other party to this agreement and to the partners, successors, assigns, and 
legal representatives of such other party in respect t o  all covenants of this agreement. Neither 
the City nor the Engineer shall assign, sublet, or transfer his interest in this Agreement without 
the written consent of the other. In no event shall any contractual relationship be created between 
any third party and the City. 

In any dispute concerning a question or interpretation of fact in connection with the work not 
disposed of by Agreement between the Engineer and the City, the final determination at the 
administrative level shall be made by the Street Transportation Department Director. 

M. Covenant Aoainst Continaent Fee6 

The Engineer warrants that no person has been employed or retained to solicit or secure this 
Contract upon an agreement or understanding for a commission, percentage, brokerage, or 
contingent fee; and thst no member of the City Council or any employee of the City of Phoenix 
has any interest, financially or otherwise, in the Engineering firm. For breach or violation of this 
warranty, the City shall have the right to  annul this Contract without liability, or at its discretion 
to  deduct from the Contract price or consideration, the full amount of such commission, 
percentage, brokerage, or contingent fee. 

I O~~ortunitvlAff irmative Action N. gaua 

The Engineer shall comply with the provisions of this Agreement, including the requirements of 
Chapter 18, Phoenix City Code, pertaining to discrimination and accepting applications or hiring 
employees. The Engineer shall not discriminate against any worker, employee or applicant, or any 
member of the public, because of race, color, religion, gender, national origin, age or disability nor 
otherwise commit an unfair employment practice. The Engineer will take affirmative action to 
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ensure that applicants are employed, and employees are dealt with during employment, without 
regard to their race, coior, religion, gender or national origin, age or disability. Such action shall 
include but not be limited to the following: employment, promotion, demotion or transfer; 
recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of 
compensation; and selection for training, including apprenticeship as well as all other labor 
organizations furnishing skilled, unskilled and union labor, or who may perform any such labor or 
services in connection with this contract. The Engineer further agrees that this clause will be 
incorporated in all subcontracts. job-consultant agreements of this Agreement entered into by the 
Engineer. 

The City of Phoenix extends to each individual, firm, vendor, supplier, contractor, and 
subcontractor an equal economic opportunity t o  compete for City business and strongly 
encourages voluntary utilization of Disadvantages andlor Minority-owned or Woman-owned 
business to reflect both the industry and community ethnic composition. 

0. Jndeoendent Contractor 

The Engineer is and shall be an independent contractor. Any provision in this Contract that may 
appear to give the City the right to  direct the Engineer as to the details of accomplishing the work 
or t o  exercise a measure of control over the work means that the Engineer shall follow the wishes 
of the City as to  the results of the work only. These results shall comply with all applicable laws 
and ordinances. 

Proiect Staffinq 

Prior to  the start of any work under this Contract, The Engineer shall submit t o  the City detailed 
resumes of key personnel that will be involved in performing services prescribed in the Contract. 
The City hereby acknowledges its acceptance of such personnel t o  perform services under this 
Contract. A t  any time hereafter that the Engineer desires to change key personnel while 
performing under the Contract, the Engineer shall submit the qualifications of the new personnel 
to  the City for prior approval. Key personnel shall include principals-in-charge, project manager, 
resident project representative and lead inspector. 

The Engineer will maintain an adequate and competent staff of qualified persons, as may be 
determined by the City, throughout the performance of this Contract t o  ensure acceptable and 
timely completion of the Scope of Services. If the City objects, with reasonable cause, to  any 
of the Engineer's staff, the Engineer shall take prompt corrective action acceptable to the City and, 
if required, remove such personnel from the project and replace with new personnel agreed to by 
the City. 

Q. Subconsultants 

Prior to beginning the work, the Engineer shall furnish the City for approval the names of 
subconsultants to  be used on this Project. Any subsequent changes are subject t o  the approval 
of the Street Transportation Department. 

R. Force Maieun 

If either party shall be delayed or prevented from the performance of any act required under this 
agreement by reason of acts of God or other cause beyond the control and without fault of the 
party (financial inability excepted), performance of that a n  shall be excused, but only for the 
period of the delay. The time for performance of the act shall be extended for a period equivalent 
t o  the period of delay. 



INDEX NO. ST-951350 

S. lrnmiaration Reform and Control Act of 1986 

The Engineer understands and acknowledges the applicability of the Immigration Reform and 
Control Act of 1986 to  him. The Engineer agrees t o  comply with the IRCA in performing this 
Agreement and to  permit the City t o  verify such compliance. 

T, Non-Waiver Provision 

The failure of either party t o  enforce any of the provisions of this Agreement or t o  require 
performance of the other p a w  of any of the provisions hereof shall not be construed to be a 
waiver of such provisions, nor shall it affect the validity of this Agreement or any pan thereof, or 
the right of either party t o  thereafter enforce each and every provision. 

U. Jurisdiction 

It is mut&lly understood and agreed that this Contract shall be governed by the laws of the State 
of Arizona, both as to  interpretation and performance. Any action at iaw, suit in equity or judicial 
proceeding for the enforcement of this Contract or any provision thereof shall be instituted only 
in the courts of the State of Arizona. 

This Contract shall be in full force and effect only when it has been approved by the duly authorized 
City officials. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement on 

CITY OF PHOENIX, ARIZONA 
FRANK FAIRBANKS, City Manager 

BY---, . Matteson, P.E., Director 
&reet Transportation Department 

ATTEST: 

BY 
A G X ~ c i t y '  Clerk 

APPROVED AS TO FORM: APPROVED BY CrrY COUNCIL: - .  

City Attorney 
aCTl Nb 



SCOPE OF WORK 

SCATTER WASH - PANEL NOS. 1 195,1205 & 121 5 
LETTER OF MAP REVISION 

INDEX NO. ST-951 350 

The hydrology work maps used for the flood Control District of Maricopa County's Arizona Canal 
Diversion Channel (A.C.D.C.) Area Drainage Master Study (A.D.M.S.) project illustrates the need to 
update the mapping along Scatter Wash. All of the area nonh of Beardsley Road was mapped as pan 
of the City of Phoenix C & D planning area and integrated into the A.D.M.S. work maps. Concrete box 
culverts and detention basins along Scatter Wash previously under construction are now existing. 
Mapping services are included to update the topography where required. Limits of the project extend 
from Scatter Wash's Confluence with Skunk Creek to  east of 1-1 7 along the Nonh Branch and South 
Branch as depicted on the FIRMS. The following is the Engineer's understanding of the scope of work: 

I. Field Reconnaissancg 

Field investigate the floodplain to verify mapping and floodplain conditions. Document Mannings' 
roughness coefficients and all pertinent hydraulic parameters. 

II. Feld Survevs 

Perform field surveys to  set control for updating aerial mapping along Scatter Wash. 

Kenney Aerial Mapping will provide aerial mapping services for hydraulic analysis. The existing mapping 
prepared as part of the A.D.M.S. will be used where it is possible. Mapping will be prepared in DTM 
format with mapping requirements per FEMA standards. 

IV. flvdroloaic Analvsis 

Utilize the previously approved hydrologic analysis t o  determine the 50-year and 500-year peak 
discharges. The 100-year Kn (S-graph) values will be used for the 50-year and 500-year model. 

V. Hvdraulics Analvsis 

Perform hydraulic analysis using HEC-2. Determine the 1 00-year water surface elevation and delineate 
the floodplain. 

VI. Foodwav Delineation 

Develop the floodway limits in accordance with FEMA criteria. Tabulate results and delineate on work 
map. 

VII. Flood Insurance Rate 

Determine the 10-year storm event water surface elevation. Determine the difference in depth between 
the 10-year and 100-year storm events. Tabulate the AE and/or A1 -A30 Zone. 

VIII. Technical Documentation Re~ortlSubmittals 

Prepare a technical documentation report in accordance with ADWR guidelines and provide three copies 
to  the City of Phoenix. Material will be ready for forwarding to  FEMA by the City of Phoenix. 

IX. Reoroduction 

Bluelines and reproduction. 

"EXHIBIT A" 



APPENDIX B 

Central Arizona Project Canal Storage Volume Work Map 











APPENDIX C 

Aerial Maps w/Photographs 



1. Confluence Of Skunk Creek And Scatter Wash 
Looking Upstream At The Drop Structure In Skunk Creek. 

2. Confluence Of Skunk Creek And Scatter Wmh 
Looking Upstram At The Drop Structure In Scatter Wmh. 



3. Confluence Of Skunk Creek And Scatter W d  
Looking Upstram AI The Right Ovedank. 

4. Confluence Of Skunk Creek And Scaiter Wash 
Looking Upstream At The Drop Structure At The Channel. 



5. Scatter Wmh At 45th Avenue 
Looking Downstream At The LefC Ovehank. 

6. Scatter Wmh At 45th Avenue 
Looking Downstream At llae Right Overbank. 



7. Scatter Wmh At 45th Avenue 
Looking At The Upstream Side Of The 

Box Culvett Wah Drop Stmcture. 
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8. Scatter Wash At 45th Avenue 
Looking Upstream At The Right Overbank. 

9. Scatter Wash At 45th Avenue 
Looking Upstream At The L& Overbank. 



10. Scatter Wash At 43nl Avenue 
Looking Downstream At The hj2 Overbank. 

11. Scatter Wash At 43nI Avenue 
Looking Downstream At The Channel. 



12. Scatter Wash At 43rd Avenue 
Looking Downstream At The Right Overbank. 

13. Scatter Wash At 43rd Avenue 
Looking Upstream At l%e Channel. 



14. Scatter Wash Approximately 550 Feet EQld Of 43rd Avenue 
Looking Upstream At The Drop Stmcture. 

15. Scatter Wash At Outer Loop Highway 
Looking Downstream At The Chunnel. 



16. Scatter Wmh At Outer Loop Highway 
Looking At The Upstream Side Of 

The Box Culvert And Dmp Stnicture. 



17. Scatter Wash At The Outer Loop Highway 
Looking Upstream At the Right Overbank. 

18. Scatter Wash At The Outer Loop Highway 
Looking Upstream At The Lefl Overbank. 



19. Scatter Wash At 35th Avenue 
Looking Upstream At The Channel. 

20. Scatter Wash At 35th Avenue 
Looking Downstream At The Channel. 



21. Confluence Of The North Bmnch And South Bmnch Of Scatter Wash 
Looking Upstream At The North Bmnch Channel. 

22. Confluence Of The North And South Bmnch Of Scatter Wash 
Looking Upstream At The South Bmnch Channel 



23. South Branch Of Scatter Wash Upstream Of The Confluence With North Bmnch 
Looking Upstream At The Channel. 

24. South Branch Of Scatter Wash 
Looking Upstream At The Gohiwater High School f i I d .  



25. South Bmnch Of Scatter Wash 
Looking lhwnstream At The Gohiwater High School Parking Lof 

26. South Bmnch Of Scatter Wash At 27th Avenue 
Looking North At The Dip In The Roadway. 



27. South Bmnch Of Scatter Wash At 27th Avenue 
Looking Upstream At The Channel. 

28. South Bmnch Of Scatter Wash At Black Canyon Highway T.Z. 
Looking East At The Depressed Inferchange O v e m w  Location 



29. South Bmnch Of Scatter Wash At Black Canyon Highway T.I. 
Looking Southeast At The Depressed Zntemhunge Ovef iw Location 

30. South Bmnch Of Scatter Wash At Black Canyon Highway T.I. 
Looking South At The Upstream Location Of The Depressed Interchange. 



31. South Bmnch Of Scatter Wmh 
Appmxinwtely 400 Feet North Of W h s  Drive 

Looking Downstream At llze Channel. 



32. South Bmnch Of Scatter Wash Appmxhutely 400 Feet Nolth Of WiUimns Drive 
Looking Upstream At The Channel. 

33. South Bmnch Of Scatter Wash And 23rd Avenue 
Looking Downstream At The Channel. 



34. North Bmnch Of Scatter Wash At Deer Valley Road 
Looking Downstream At m e  Lefl Overbank. 

35. North Branch Of Scatter Wash And Deer Valley Road 
Looking Downstream At m e  Right Overbank. 



36. North Bmnch Of Scatter Wash And Deer Valley Road 
Looking Upstream At The Box Culvert In 31st Avenue 

37. North Bmnch Of Scatter Wash And Deer V d e y  Road 
Looking Downstream At The Box Culvert. 



38. North Bmnch Scatter Wash And 316 Avenue 
Looking Upstream At The Channel. 

39. North Bmnch Of Scatter Wash And 27th Avenue 
Looking Upstream At The Channel. 



40. North Bmnch Of Scatter Wmh And 27th Avenue 
Looking Downstream At m e  Channel. 

41. North Bmnch Of Scatter Wash And Willimns Drive 
Looking Downstream At m e  Channel. 



42. North Bmnch Of Scatter Wash And West Of Bhck Canyon Highway 
Looking Upstream At A Man-Made Breached Earthen FiU. 







APPENDIX D 

Survey Notes 



REFERENCE ELEVATION 
MARK (FT. NGVD) 

RM962 1339.53 

RM963 1322.39 

RM964 3369.1 1 

) RM965 1381.15 

Scat te 
North 

ELEVATION REFERENCE MARKS 
DESCRIPTION OF LOCATION 

This statlon IS located at the centcrlme P 8' of Tlerra Buena Lane~ust east of bridge 
over Cave Creek  he mark 1s a c ~ t y  of ~hc;enlx brasscap flush 

Thls statlon a located at the Intenectlon 3f 23rd Avenue and Greenway Road The 
mark a a C~ty of Phoenu brancap In handhole. 

This station is located on the west end cn south side of bridge on Bell Road over 
Cave Creek. The mark IS a Mar~copaCourty Highwaykpartment brasscap. 

This statlon is located on Grovers Avenue between 8th Avenue and 8th Drive on 
subd~vision line to north. The mark IS u Maricopa County Highway Department 
brasscap flush. 

Th~s statlon IS located at the lntersectbon of Central Avenue and Un~on H~lls Drive 
The mark is a C~ty of Phoenlx brass cao f l~sh.  

This statlon a located at the lntened~or of Central Avenue and Krlstal Way. The 
mark is a City of Phoen~x braacap flush. 

Thls statlon IS located near the Intersectlcm of 5th Avenue and Beardsley Road The 
mark IS an Arlzona Department of Tran ponatlon alumlnum cap stamped 'CAVE 
1983' I t  IS set In the top of a 10 Inch :onCrete monument. 500 feet east of 5th 
Avenue, 60 feet west of Phoen~x Memorial Park cemetary, 22 feel north of the 
centerllne of Beardsley Road 
The statlon IS located at the ~ntersect~on of Deer Valley Road and 7th Street The 
mark Is a C~ty of Phoen~x brasscap flush 

Thas statlon IS located at the southwest corner of the intenectlon of 7th Street and 
Beardsle Road The mark I r a  U 5 C o r ~  of En lneen brass cap on the northeast 
corner o!a concrete vault, marked ' COUX~PIB~~' 
Thls statlon IS located at the interserlion of 16TH Drtve and Greenway 
Parkway The mark IS a C~ty of Phoenlx brass cap flush 
This statlon 1s located at what would bethe lntersectlon of 15Th Avenue and 
Greenway Road It IS approx~mately tbe North quarter corner of section 7 
T3N R3E The mark isa brass cap In concrete 0 3 feet below ground Brass 
cap IS stamped L S 17146 

This statton IS located at the lntersectton of 7Th Avenue and Greenway 
Parkway The mark IS a Cltv of Phoen~x brass cap In handhole 

This station is located at the !ntersectlon of Bell Road and 7Th Avenue. The 
mark is a Maricopa County Hlghway Dtpartment brass cap In handhole 
Thls statlon #S locatedat Ine lntersecltoflof 5TH Street and Ur i~on H~ l l s  Dr~ve 
The mark IS a City of Phoenix brass car, flush 
This statton IS located at the Intersect,on of Deer Valley Road and Central 
Avenue The mark IS a Clty of Phoen~x brass Cap flush 
This statlon IS located on 7TH Stree' approx~mately 0 5 mlles north of 
Beardsley Road The mark IS a Clty of Phoen~x brass cap flush It IS the East 
quarter corner of sectlon 10 T4N R3E 

r Wash 
Branch' 
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"' 07-19-95 PAGE 

*JOB 1 344 344 SCATTER WASH PHOTO CONTR STARTED 09:57:34 07-19-95 

HIGHEST FIGURE NUMBER USED - - , . 0 
HIGHEST'POINT NUMBER USED - - 
HIGHEST PROFILE NUMBER USED - - - NUMBER OF DESCRIPTIONS - 1 

START OF JOB 1 344 344 

* 
* TRAVERSE TO PT 103 

* 
LOCATE ANGLE 50 5 4 114 23 31 1446.15 
* COORDINATES CHANGED * 
POINT 50 OLD N 969741.0892, E 431703,7688 

NEW N 969741.0890, E 431703,7689 

103 4 50 94 00 39 880.43 * COORDINATES CHANGED * 
POINT 103 OLD N 969731.6733, E 432584,1485 

NEW N 969731.6731, E 432584.1486 

51 50 103 89 50 58 1254.48 
* COORDINATES CHANGED * 
PO I NT 51 OLD N 970986.1125, E 432594.2685 

NEW N 970986.1123, E 432594.2685 

304 103 51 101 02 10 996.19 
POINT 304 N 971184,6921, E 431618.0715 

INVERSE BEARINGS 4 304 
FROM 4 TO 304, S 77 39 30.885 E, 

END OF JOB 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR ENDED 09:59:37 07-19-95 

HIGHEST FIGURE NUMBER USED - - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - - 0 
NUMBER OF DESCRIPTIONS - 1 

PRINTER OFF 
** PRINTER HAS BEEN TURNED OFF 
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' 07-17-95 PAGE 36 

*JOB 1 344 344 SCATTER WASH 

HIGHEST FIGURE NUMBER USED - - 
HIGHEST POINT NUMBER USED - - 
HIGHEST PROFILE NUMBER USED - - 
NUMBER OF DESCRIPTIONS - - 
START OF JOB 1 344 344 

* TRVERSE TO PT 25 = 108 

LOCATE ANGLE 108 19 20 94 11 01 258 
fp$JfJ~T"Y08' 

...-.eur6rl*r,L". -I 
N 980394.3720, 

317 20 108 91 37 27 1397.88 
POINT 317 N 978998,1328, E 441793.0699 

INVERSE BEARINGS 317 17 
FROM 317 TO 17, N 72 30 19.516 E, ,1364 

END OF JOB 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR ENDED 15:51:37 07-17-95 

HIGHEST FIGURE NUMBER USED - - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - 0 
NUMBER OF DESCRIPTIONS - - 1 

PRINTER OFF **  PRINTER HAS BEEN TURNED OFF ?/Ad* 4 dObZ, 475 4 



*JOB 1 344 344 SCATTER WASH PHOTO CONTR.STARTED 16:11:36 07-17-95 
- . 

HIGHEST FIGURE NUMBER USED - - 
HIGHEST POINT NUMBER USED - - 
HIGHEST PROFILE NUMBER USED - - 
NUMBER OF DESCRIPTIONS - - 
START OF JOB 1 344 344 

* TRAVERSE TIES TO PTS 

LOCATE ANGLE 106 9 8 178 38 04 38 Em I NT" " :> K6'Tiy 
**.-- N 973382.928 

27 8 106 358 06 35 1753.53 
POINT 27 N 975134,8615, E 436457.4931 

29 27 105 238 42 25 372.93 
POINT 29 N 975153.5609, E 434945.0710 

30 105 29 235 11 22.5 1066.17 
POINT 30 N 976194.6911, E 435174.7802 

307 29 30 172 25 04.5 934.62 
* COORDINATES CHANGED * 
POINT 307OLD N 976327,9806, E 436523.9425 

NEW N 977125.9508, E 435253.9625 

INVERSE BEARINGS 307 7 
FROM 307 TO 7, N 69 00 38,842 E, 

END OF JOB 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR ENDED 16:13:53 07-17-95 

HIGHEST FIGURE NUMBER USED - - - 0 
HIGHEST POINT NUMBER USED - 1132 
HIGHEST PROFILE NUMBER USED - - - 0 
NUMBER OF DESCRIPTIONS - 1 



07-18-95 PAGE 39 

*JOB 1 344 344 SCATTER WASH PHOTO CONTR STARTED 08:35:48 07-18-95 

HIGHEST FIGURE NUMBER USED - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - - 0 .:, 
NUMBER OF DESCRIPTIONS - - 1. .. 

START OF JOB 1 344 344 

* 
* TRAVERSE TIE TO PTS 100 101 

* 
LOCATE ANGLE 31 102 2 273 04 15 1328.95 
POINT 31 N 968397.7135, E 427305.4888 

37 35 36 209 01 56 628.79 
POINT 37 N 970020,3314, E 

"POINT *-.--101 
-.*. - .  9 N 970306.7186, E 

39 37 101 222 14 45 1145.14 
POINT 39 N 970990.9417, E 

40 101 39 217 44 57 1678.40 
POINT 40 N 970959.9512, E 

302 39 40 267 05 54 1030.88 
POINT 302 N 969929.6049, E 

@INVERSE BEARINGS 302 102 



- 

07-18-95 PAGE 40 

FROM 302 TO 102, S 24 45 31.008 E, ,7133 

END OF JOB 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR ENDED 08:42:19 07-18-95 

HIGHEST FIGURE NUMBER USED - - 0 
HIGHEST POINT NUMBER USED - - - 1132 
HIGHEST PROFILE NUMBER USED - 0 
NUMBER OF DESCRIPTIONS - - 1 

PRINTER OFF 
** PRINTER HAS BEEN TURNED OFF ph h%& 15 //t,84 ' 
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S '07-18-95 PAGE 41 

*JOB 1 344 344 SCATTER WASH PHOTO CONTR STARTED 11: 05: 18 07-18-95 
. ,  , 

HIGHEST FIGURE NUMBER USED - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - - 0 - .  
NUMBER OF DESCRIPTIONS - - I 

START OF JOB 1 344 344 . . 

* 
t TRAVERSE TIE TO PT 104 

* 
LOCATE ANGLE 104 102 4 72 52 01  252.45 
* COORDINATES* CHANGED * 

~ 0 1 ~ ~ ~ ~ ~ - 1 0 4  OLD N 971375.8926, E 431453.2034 
N 971378.7405, E 431456.5653 

304 5 4 258 01  21 252.45 
POINT 304 N 971378,7411, E 431456.5660 

.INVERSE BEARINGS 104 304 
FROM 104 TO 304, N 50 1 3  56.553 E ,  .0009 

END OF JOB 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR ENDED 11:06:39 07-18-95 

HIGHEST FIGURE NUMBER USED - - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - - 0 
NUMBER OF DESCRIPTIONS - 1 

PRINTER OFF 
** PRINTER HAS BEEN TURNED OFF 



07-17-95 PAGE 32 

344ADJ. DAT 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR STARTED 14:58:17 07-17-95 

HIGHEST FIGURE NUMBER USED - - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - - 0 
NUMBER OF DESCRIPTIONS - 1 

START OF JOB 1 344 344 * 344ADJ.DAT 
* 
* TRAVERSE ADJUSTMENT 

1 SCATTER WASH PHOTO CONTROL 

* 
ADJUST OPEN TRAVERSE 19 139 268 57 19 90 10 06 1 20000 

1132 91 09 50 1 2618.655 1 



344ADJ. DAT 
17 271 35 31 1 2015.505 1 

21 268 47 53 1 
LENGTH OF TRAVERSE = 32614.3250 

CLOSURE BEFORE ANY ADJUSTMENT: 
ANGULAR CLOSURE = -0 01 00.000 
CLOSURE DISTANCE = 1.0435 
CLOSURE RATIO = 1/ 31254.5 
CLOSURE DIRECTION = S 38 37 39.023 E 

CLOSURE AFTER ADJUSTING ANGLES: 
ANGULAR CLOSURE = 0 00 00.000 
CLOSURE DISTANCE = 1.5518 
CLOSURE RATIO = 1/ 21016.5 
CLOSURE DIRECTION = N 40 29 40.075 W 

** TYPE OF TRAVERSE ADJUSTMENT IS: COMPASS RULE 
@* COORDINATES CHANGED * 

POINT 2 OLD N 968349.1867, E 428633.5988 
NEW N 968349,2814, E 428633.5560 

* COORDINATES CHANGED * 
POINT 102 OLD N 969928.8047, E 428606.5268 

NEW N 969928.9572, E 428606.4710 * COORDINATES CHANGED * 
PO I NT 4 OLD N 971184,5380, E 431618.1616 

NEW N 971184.6964, E 431618.0517 * COORDINATES CHANGED * 
PO I NT 5 OLD N 972390,3746, E 433906,1702 

NEW N 972390.5080, E 433906.0429 * COORDINATES CHANGED * 
PO I NT 6 OLD N 976153.4314, E 433917,8794 

NEW N 976153.7002, E 433917.8946 * COORDINATES CHANGED * 
POINT 7 OLD N 977125.8085, E 435254.1129 

NEW N 977126,0258, E 435254.1580 
* COORDINATES CHANGED * 
POINT 8 OLD N 977262.0954, E 436494.6943 

NEW N 977262,2364, E 436494.7142 * COORDINATES CHANGED * 
PO I NT 9 OLD N 978338.3440, E 436509.8260 

NEW N 978338.5223, E 436509.9335 
* COORDINATES CHANGED * 

11 OLD N 978335,7691, E 437828.3435 

PAGE 33 
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344ADJ. DAT 
NEW N 978335.8277, * COORDINATES CHANGED * 

PO I NT 12 OLD N 978329.0689, 
NEW N 978328.9887, * COORDINATES CHANGED * 

POINT 13 OLD N 976391.4885, 
NEW N 976391.4736, * COORDINATES CHANGED * 

PO I NT 14 OLD N 976218.1650, 
NEW N 976217.9604, * COORDINATES CHANGED * 

PO I NT 15 OLD N 976335.8119, 
NEW N 976335.5276, * COORDINATES CHANGED * 

POINT 16 OLD N 977086.1911, 
NEW N 977085.8066, * COORDINATES CHANGED * 

PO I NT 17 OLD N 978998.4840, 
NEW N 978998.1738, * COORDINATES CHANGED * 

POINT 18 OLD N 978967.9024, 
NEW N 978967.2041, * COORDINATES CHANGED * 

POINT 19 OLD N 978987.6865, 
NEW N 978986.8417, * COORDINATES CHANGED * 

PO I NT 20 OLD N 980343,1856, 
NEW N 980342.4084, * COORDINATES CHANGED * 

POINT 21 OLD N 981607.4626, 
NEW N 981606.7230, 

END OF JOB 
*JOB 1 344 344 SCATTER WASH PHOTO CONTR ENDED 14:58:25 07-17-95 

HIGHEST FIGURE NUMBER USED - - - 0 
HIGHEST POINT NUMBER USED - - 1132 
HIGHEST PROFILE NUMBER USED - - 0 
NUMBER OF DESCRIPTIONS - 1 

*** END OF BATCH INPUT HAS BEEN REACHED *** 
NUMBER OF LINES IN BATCH INPUT IS 27 
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APPENDIX E 

KHE Response Letters To FEMA Comments 

Dated July 6, 1994 



E4 U KAMINSKI 
BIHUBBARD 

engineering inc. 
SURVEYING CIVIL HYDROLOGY 

Daniel L. Kaminski, RE., R.L.S. 
James 0. Hubbard, P.E. 

July 6,  1994 

Mr. William R. Locke 
Chief, Risk Studies Division 
Federal Insurance Administration 
Federal Emergency Management Agency 
500 C Street, S.W. 
Washington, .D.c. 20472 

Re: Scatter Wash Watershed 
Arizona Canal Diversion Channel 
Area Drainage Master Study 
Phase I, Hydrology Report 

Dear Mr. Locke: 

We are addressing comments received from the Federal Emergency Management Agency (FEMA) in a 
letter dated November 15, 1993 to Raymond Acuna, Floodplain Management Engineer, City of Phoenix, 
concerning the report entitled "Scatter Wash Watershed, Arizona Canal Diversion Channel, Area 
Drainage Master Study, Phase I, Hydrology Report," prepared by Kaminski-Hubbard Engineering, Inc. 
Our response to FEMA's comments are presented below. 

Segmentation of Scatter Wash into Sub-Basins 

The delineation of the Scatter Wash Watershed east of Interstate 17 (I-17), north of Williams Drive and 
downstream of the Central Arizona Project Canal (CAPC) into nine sub-basins was developed using 1 
inch to 400 feet topographic mapping flown as a part of this study. This new topographic mapping had 
2 foot contour intervals which allowed us the opportunity to develop concentration points at meaningful 
locations such as major street intersections, impoundment areas and stream confluences. This topographic 
detail was not available on U.S.G.S. 7.5 minute quadrangle maps, which was used for the original U.S. 
Army Corps of Engineers (USACE) Scatter Wash delineation. We are submitting separately, our 1 inch 
to 400 feet hydrologic work maps (Sheets 48, 49, 57-61, 61A, 71-74, 87 and 88) for your review as 
supportive documentation for the Scatter Wash sub-basin delineation for existing conditions. 

The Scatter Wash Watershed sub-basin delineation was similar to Greiner's delineation in the report 
entitled, "Scatter Wash Drainage and Storm Drain Study, Conceptual Plan, Volumes I and 11," prepared 
for the City of Phoenix Engineering Department, FIoodplain Management. The Greiner sub-basin 
delineation was also followed in a report submitted to the Flood Control District of Maricopa County 
(FCDMC) entitled "Skunk Creek, Between Arizona Canal Diversion Channel & Central Arizona Project, 
Hydrology Report," dated November 9, 1990 by Coe and Van Loo Consulting Engineers, Inc. Our 
intent was to be consistent with previous sub-basin delineations in the Scatter Wash Watershed in order 
to compare peak discharge results at similar locations. 

4550 N. BLACK CANYON HWY., SUITE C PHOENIX, ARIZONA 85017 (602) 242-5588 
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The delineation of Sub-Basin Nos. 316 and 319 were developed to determine the magnitude of storm 
runoff impacting Happy Valley Road west of 19th Avenue and at its intersection with 19th Avenue. The 
magnitude of flows at these locations will allow the City of Phoenix an opportunity to size future storm 
drainage facilities to accommodate a desired storm frequency. Sub-Basin No. 323 is an area that 
contributes to an existing detention basin located at the northeast comer of Pinnacle Peak Road and 19th 
Avenue. Sub-Basin No. 325 was developed to determine the magnitude of flow contributing to a dip 
section along 19th Avenue just south of Pinnacle Peak Road. 

The effects of interconnected flows between adjacent sub-basins is minimal because flows will re- 
converge in the next downstream sub-basin. Our HEC-1 model was developed for storm water planning 
purposes, and therefore, greater detail was placed on subdividing the watershed when compared to 
previous studies. Our intent was to develop an estimated peak discharge contributing to major streets and 
street intersections based on existing conditions for future storm water management planning purposes. 

HEC-1 Model Parameters 

As a consultant working for the Flood Control District of Maricopa County, we were directed to use the 
"Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology" (hereinafter referred 
to as the "Hydrology Manual"), to determine the rainfall-runoff parameters for the Scatter Wash 
Watershed. The "Hydrology Manual" was prepared by the Special Projects Branch, Hydrology Division, 
Flood Control District of Maricopa County and George V. Sabol Consulting Engineers, Inc. to establish 
a common basis for drainage management in all jurisdictions within Maricopa County. 

We also reviewed the "Documentation/Verification Report for the Drainage Design Manual for Maricopa 
County, Arizona, Volume I, Hydrology," as prepared by George V. Sabol Consulting Engineer, Inc. and 
the Flood Control District of Maricopa County for additional information concerning the development 
and technical justification for the procedures in the "Hydrology Manual". This report also presents a 
summary of the testing and verification analysis for the hydrologic methodology to assure a reasonable 
degree of hydrologic accuracy. 

The report entitled "S-Graph Study, Contract FCD 86-36," as reported by George V. Sabol Consulting 
Engineers, Inc. for the Flood Control District of Maricopa County was reviewed for technical support 
in the determination of S-Graph parameters. A review of the U.S. Geological Survey, Water Resources 
Division report "Estimated Manning's Roughness Coefficients For Stream Channels and Floodplains in 
Maricopa County, Arizona," that was prepared for the Flood Control District of Maricopa County was 
undertaken to develop an understanding of the effects different storm magnitudes have on the hydraulic 
efficiency of a watershed. These two reports were integral in estimating the watershed resistance 
coefficient for all channels within a sub-basin when estimating the sub-basin lag time parameters. 

If further discussion is necessary concerning the hydrologic methodology, please contact Amir Motamedi, 
Flood Control District of Maricopa County, at (602) 506-1501. Mr. Motamedi will shortly submit a 
written discussion concerning the Kaminski-Hubbard Engineering results for Scatter Wash and their 
acceptance of our results. 
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Rainfall D e ~ t h  and Distribution 

As recommended in the "Hydrology Manual", the 100-year 24-hour duration point rainfall depth of 4.00 
inches was obtained from NOAA Atlas isopluvial maps for Maricopa County. This point rainfall depth 
was approximately centered in the Scatter Wash Watershed. As directed by the Flood Control District 
of Maricopa County, the SCS Type I1 rainfall distribution for the 24-hour duration storm was used. 

The desired rainfall depth-drainage area relationship for the Scatter Wash watershed was developed using 
the JD Record for the HEC-1 Input Description. A total of five rainfall depth - drainage area pairs were 
included in the HEC-1 simulation model. These rainfall depth - drainage area pairs were recommended 
by the Flood Control District of Maricopa County. This revision was made to the original HEC-1 model 
to address the FEMA comment concerning the rainfall depth and area distribution relationship. 

Loss Rate Estimation 

The principal method recommended in the "Hydrology Manual" for the estimation of rainfall losses in 
Maricopa County is the Green and Ampt infiltration equation along with a surface retention loss. Surface 
retention loss values for various land uses and surface cover conditions in Maricopa County are 
recommended in the "Hydrology Manual. " 

The application of the Green and Ampt Method is presented in the "Hydrology Manual. " To increase 
the reproducibility of the procedure, the equivalent XKSAT for various mapping units in Maricopa 
County are listed in Appendices A, B, and C of the "Hydrology Manual." These equivalent XKSAT 
values were logarithmically areal-averaged for each of the major and minor soils in a mapping unit. The 
rainfall loss selection procedure is discussed in depth in the report entitled "Documentation\Verification 
Report for the Hydrology Manual. " 

Detention and Diversion of Flows 

Pinnacle Peak Road & 1-17 (HEC-1 I.D. 314RR) 

The Pinnacle Peak Road embankment east of 1-17 was found to act as a detention structure based on a 
hydraulic analysis performed by Greiner, Inc. for the City of Phoenix. The double 8'x7' concrete box 
culverts under Pinnacle Peak Road were inadequate to convey the a 100-year peak discharge. Flows in 
excess of culvert capacity pond north of Pinnacle Peak Road and eventually overtop the road. 

In Appendix A, we are submitting the City of Phoenix 1 inch to 100 feet topographic mapping for the 
area along with the original computations performed by Greiner, Inc. to determine the stage-storage- 
discharge relationship. These calculations were verified by Kaminski-Hubbard Engineering (KHE) and 
incorporated into our hydrology model. 
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Pinnacle Peak Road & 19th Avenue (HEC-1 I.D. 323RR) 

The embankment northeast of Pinnacle Peak Road and 19th Avenue was found to function as a detention 
structure based on 1 inch to 400 feet topographic mapping and field reconnaissance. This structure was 
found inside of the western banked portion of a test track facility. The basin was drained through 3- 
16"x25" corrugated metal pipe arch culverts. This basin was found to collect the 100-year peak discharge 
without overtopping south along the road track facility. In Appendix B, we are submitting 1 inch to 400 
feet topographic mapping and stage-storage-discharge calculations for this detention facility. 

Double S'x7' CBC (HEC-1 I.D. 322RR) 

Significant ponding was found to occur behind the double 8'x7' CBC located approximately 0.25 miles 
north of Williams Drive. Greiner, Inc. analyzed the hydraulic characteristics of the box culverts and 
determined that there were two overflow areas: one to the south along 1-17 and one to the west, across 
the 1-17 frontage road. Separate rating curves were developed for the culverts and both overflow weirs. 
The HEC-1 flow diversion option was used to divert the weir overflows southward and westward. The 
south weir was diverted first before the west weir. 

In Appendix C, we are providing the City of Phoenix 1 inch to 100 feet topographic mapping of the area 
and the original computations performed by Greiner, Inc. to determine the various rating curves. These 
calculations were verified by KHE and included within our hydrologic model. 

1-17 & Deer Valley Road Interchange (HEC-1 I.D. 331RR) 

The 1-17 and Deer Valley Road interchange was modelled as a detention basin. Storage volume within 
the depressed interchange was determined using City of Phoenix 1 inch to 200 feet topographic mapping. 
A stage-discharge relationship was developed to determine the breakout flows from the depressed section. 
Surveys were developed along an approximate weir overflow section west of and southwest of the 
interchange to determine the breakout flows. 

In Appendix D, we are submitting the City of Phoenix topographic mapping of the interchange, which 
also shows the approximate location of the overflow weir section. We are also including our stage- 
storage-discharge calculations for your review. The ADOT pumping station was previously analyzed by 
another consultant in the report 7-17 Drainage Design Study" which determined that the pump would 
fail during the 100-year storm event. Therefore, pumping from the depression was not considered. 

Detention Basin D (HEC-1 I.D. 343RR) 

Detention Basin D is located north of Rose Garden Lane just east of 1-17 and was constructed as part of 
the Outer Loop Highway off-site drainage plan to provide up to 100-year flood protection. Detention 
Basin D collects runoff from a drainage area north of Rose Garden Lane and west of 19th Avenue. This 
basin was not completed at the time of aerial mapping. 

In Appendix E, we are submitting as-built drawings for Detention Basin D (Sheets 90 and 91 of 206) and 
stage-storage-discharge parameters as technical support. The detention basin parameters were obtained 
from the report entitled "Final Drainage Report, Outer Loop Highway Section 6 (OLHII-17 Interchange), 

e Phase 11," prepared July, 1989 by CRS Sirrine, Inc. 
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We are submitting as-built drawing, Sheet 80 of 206, for a 78-inch storm drain along Rose Garden Lane 
which collects runoff from a sump south of 23rd Avenue and outfalls into Detention Basin D. We are 
also submitting as-built drawings (Sheets 81-84) for the 1-17 mainline storm drain that conveys outflow 
from Detention Basin D and collects pavement drainage from the 1-17 East Frontage Road. This storm 
drain eventually outfalls into the Outer Loop Highway Interceptor Drain. 

Detention Basin C (HEC-1 I.D. 344RR) 

Detention Basin C is located at the northeast comer of 35th Avenue and Beardsley Road. This basin was 
constructed to limit the 100-year peak discharge into Scatter Wash from Outer Loop Highway 
Improvements to pre-existing conditions. The Interceptor Drain will discharge flow in excess of 250 CFS 
into Detention Basin C using a side flow weir. The detention basin has a 33-inch orifice outlet. 

This basin was not completed at the time of aerial mapping. In Appendix F, we are submitting 
construction drawings for Detention Basin C (Sheet 102 thru 105 of 235) as support. These drawings 
have yet to be as-builted and are the latest information. The stage-storage-discharge relationship for 
Detention Basin C was obtained from the report entitled "Drainage Report, Scatter Wash Hydrology and 
Outer Loop Highway Interceptor Drain, 39th Avenue to 7th Street," prepared November, 1989 by 
DeLeuw, Cather and Company. 

Interceptor Drain for the Outer Loop Highway 

@ The Interceptor Drain for the Outer Lwp Highway will collect and convey storm runoff from the north 
through a series of detention basins, channels and closed conduits to Scatter Wash. The Interceptor Drain 
System was designed for the 100-year 24-hour duration storm. The Interceptor Drain has been completed 
from Scatter Wash to 1-17 and will extend further east in the near future. 

In Appendix G, we are submitting as-built drawings for the Interceptor Drain beginning just west of 33rd 
Avenue and continuing east to 1-17. These drawings were obtained from two sets of construction plans. 
Sheets 60 thru 62 of 165 were construction plans for the open channel portion and Sheets 77 thru 79 of 
206 were for the closed conduit portion. 

Deer Valley Road at 19th Avenue Diversion (HEC-1 I.D. 341D) 

A flow split location was found to occur at the intersection of Deer Valley Road and 19th Avenue. A 
valley gutter runs through the northern half of this intersection conveying low flows west along Deer 
Valley Road. However, based on field surveys of the intersection, the northern half street capacity of 
Deer Valley Road was calculated to be approximately 70 CFS. Once the capacity is exceeded, flow 
breaks out southerly along 19th Avenue to Beardsley Road. 

In Appendix H, we are submitting our half street capacity calculations for Deer Valley Road for your 
review. It was assumed that 40% of the flow greater than the half street capacity continued westerly 
along Deer Valley Road and 60% proceeded southerly along 19th Avenue. This assumption was based 
on the fact that the majority of flow reaching this intersection comes from the north and therefore, would 
require more energy to turn 90 degrees right to proceed west along Deer Valley Road than to proceed 
south along 19th Avenue. 
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Detention Basin at 1-17 & Beardsley Road 

A small detention basin at the northeast corner of 1-17 and Beardsley Road collects runoff west of 19th 
Avenue, south of Rose Garden Lane, east of 1-17, and north of Beardsley Road. After the aerial mapping 
was flown for this area, construction of the new 1-17 East Frontage Road associated with the Outer Loop 
Highway improvements resulted in the regrading of the existing detention basin. The new stage-storage- 
discharge relationship was obtained from the report entitled "Drainage Report, Scatter Wash Hydrology 
and Outer Loop Highway Interceptor Drain, 39th Avenue to 7th Street, " prepared November, 1989 by 
DeLeuw, Cather and Company. 

Storm runoff in excess of the basin capacity will overflow into the Beardsley Road and 1-17 interchange. 
This occurrence will continue until the Outer Loop Highway improvements are completed in this area, 
which includes a detention basin at the northwest comer of 19th Avenue and Beardsley Road. 

Central Arizona kroject Canal 

A number of concrete and steel pipe overchutes convey upstream runoff across the CAP Canal in the 
Scatter Wash Watershed. The Bureau of Reclamation provided Kaminski-Hubbard Engineering, Inc. with 
locations and pipe geometry data as well as stage-storage data for the ponding area behind the overchute 
inlets. The Bureau developed only one stage-storage-discharge relationship for the entire ponding area 
behind the canal embankment through the study area. 

Based on the sub-basin delineation contributing to each pipe overchute upstream of the CAP Canal, 
volume calculations were developed using 1 inch to 200 feet topographic mapping. We are submitting 
separately, the 1 inch to 200 feet topographic work maps used to generate water surface areas for volume 
calculations. The stage-storage-discharge tables are presented in the original drainage report. 

In closing, the Greiner inflow hydrograph peak of 2,383 cfs at the Deer Valley Road interchange was 
developed using a simulation interval of two minutes and number of ordinates of 300, which resulted in 
a total simulation time of approximately 10 hours. The total simulation time (number of ordinates times 
the simulation interval) must be long enough to go to the end of the duration of the rainfall. If not, the 
total depth of rainfall is distributed into the precipitation pattern that occurs during the simulation period, 
which results in more intense rainfall than desired. 

We took the Greiner HEC-1 data input file and increased the number of ordinates to 1000 using the Large 
Array Version of HEC-1. This revision results in a hydrograph peak of 856 cfs at the Deer Valley Road 
Interchange and outflow hydrograph peak of 529 cfs. These results are comparable to the KHE peak 
discharge results of 703 cfs into the interchange and outflow of 348 cfs. 

This concludes our response to comments received from FEMA concerning the hydrologic analysis 
performed for the Scatter Wash Watershed. We are submitting an updated HEC-1 data file for the 100- 
year 24-hour storm event to address revisions made to the stage-storage-discharge relationship for the 
Deer Valley Road Interchange and corrections to the rainfall depth-area reduction relationship. If you 
have any questions or require any additional information, please call me. 

Very truly yours, 

KAMINSKI-HUBBARD ENGINEERING, INC. 

@ &L i%g,Zw 
Darryl L. %radley, P.E. V 
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APPENDIX D 

Detention Structure At 1-17 & Deer Valley Road Interchange 
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TABLE 6 
LEVEL POOL ROUTING PARAMETERS 

Outlet Spillway 
Discharge Discharge Crest Discharge 

Location Elevation Area Coefficient Exponent Elevation Lenath Coefficient Emonent 

CAP 
Structure 1515.00 4.9 0.7 0.5 1521.00 100 3.0 

Basin A 1392.00 2.64 0.6 0.5 1412.00 100 3.0 

Basin B Rating Curves Used - See Figure 7 
 asi in D 1381.00 2.41 0.6 0.5 1397.00 100 3.00 
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Detention Basin C 

HEC-1 I.D. 344RR 
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APPENDIX G 

Interceptor Drain For The Outer Loop Highway 
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APPENDIX H 

Deer Valley Road At 19th Avenue Diversion 

HEC-1 I.D. 341D 





APPENDIX E 

KXE Response Letters To REMA Comments 

Dated September 12, 1994 



Ei B KAMINSKI 
r HUBBARD 

engineering inc. 
SURVEYING CIVIL HYDROLOGY 

Daniel L. Kaminski, P.E., R.L.S. 
James 0. Hubbard, RE. 

September 12, 1994 

Mr. Adnan Saad 
Michael Baker Jr., Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, VA 22304 

Dear Adnan: 

We are submitting additional technical documentation for your review of the Scatter Wash hydrology 
as requested in a telephone conversation on Au ust 10, 1994. Enclosed are calculations for the 
determination of split flows at the intersection of 1 f th Avenue and Deer Valley Road. These split flow 
calculations have revised the original divert parameters (HEC-1 I.D. 341D) included in our July 6, 
1994 submittal. We are also including split flow calculations for Deer Valley Road (EXEC-1 I.D. 
343D). 

Enclosed are calculation for the 1-17 and Beardsley Road interchange stage-storage-discharge 
relationship. This interchange is below grade and collects the diversion of 567 cfs (HEC-1 I.D. 
BEARD). This diversion was reservoir routed through the depressed interchange using the HEC-1 
program. There was sufficient storage to collect the diverted flow with no "break out" from the 
interchange. 

We are including excerpts from our revised HEC-1 model showing the revised diversions for HEC-1 
I.D. 341D and 343D, the inclusion of HEC-1 I.D. 349RR2 to model the detention at 1-17 and 
Beardsley Road, and a revised peak discharge summary. 

The Arizona Department of Transportation (ADOT) is currently reviewing the necessary technical 
documentation to develop a letter for FEMA that addresses the intent, design criteria, and maintenance 
plan for Detention Basins C and D (HEC-1 I.D. 344RR and 343RR). Once we received this letter, 
we will fax this you. 

If you have any questions, please call me. 

Very truly yours, 

KAMINSKI-HUBBARD ENGINEERING, INC. 

Darryl L. Bradley, P.E. v 

4550 N. BLACK CANYON HWY., SUITE C PHOENIX, ARIZONA 85017 (602) 242-5588 



HEC-1 INPUT PAGE 10 

Dl327 
THROU AWAY 10-YR 2-HR RETENTION VOLUME: 1) 1.7 AC-FT FROM SUB-BASIN 327 

(Hydrograph ident i f ied  as 08327) 
2) Balance of r w f f  continues on. 

(Hydrograph ident i f ied  as DT327) 
OR327 1.7 

0 10000 
0 10000 

KK HC327 
KH COMBINE HYDROGRAPHS FROM SUB-BASIN 327 WITH OVERFLOW FROM 326 
HC 2 

327RE 
DIVERT FLW ACROSS 1-17 THROUGH 65"x401* WP AT ADOBE DR. 
SOURCE: Scatter Wash Drainage and Storm Drain Study - Conceptual Plan 

Prepared fo r  the Ci ty of Phoenix Engineering Dept., Floodplain 
Management, ST-886366, September 1989, by Greiner, Inc. 

334D 1 
0 115 116 1000 3000 
1 115 115 115 115 

330s 
RUNOFF GENERATED ON SUB-BASIN 330 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR T H l S  BASIN 
L= 1.67 mi. Lca= 0.87 mi. S= 28 f t / m i  Kn= .024 LAG= 21.15 min. 
PHOENIX VALLEY S-GRAPH WAS USED FOR T H l S  BASIN 
.310 
.I92 .272 3.77 .325 36.43 
49. 153. 259. 341. 517. 541. 390. 288. 197. 96. 
69. 43. 15. 15. 15. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

07330 
THROU AWAY 10-YR 2-HR RETENTION VOLUME: 1) 1.9 AC-FT FROn SUB-BASIN 330 

(Hydrograph ident i f ied  as OR330) 
2) Balance of m f f  continues on. 

(Hydrograph ident i f ied  as DT330) 
OR330 1.9 

0 10000 
0 10000 

453 KK 330R1 
454 Yn DIVERT FLOW SOUTH ALONG l9TH AVENUE AT DEER VALLEY RD. 
455 DT ?AID 

n -.n 4 nn -nrr 
w w -- -"w 4"" 

+ - n n 36 en rn - - -- *- T W  

456 D 1 0 145 418 2248 4002 
457 DQ 0 0 121 550 1220 

d 



HEC-1 INPUT 

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

458 KK 330112 
459 KM DIVERT FLOU SOUTH INTO SUB-BASIN 343. THIS DIVERT IS  USED TO SIMULATE 
460 KM THE CROUN OVERTOPPING OF DEER VALLEY RD. 
461 DT 343D 

-& n v n  nn .)nn .)nn 
V " -" --- --., 

A -- a n -n sn n 
uu V V b V  YY ..V 

462 D 1 0 55 328 746 
463 DP 0 0 241 487 

KK RU330 
WSKINCUH-CUNGE ROUTE OVERFLOW FROM SUB-BASIN 330 THROUGH 331 

Kw 1) Reach Length = 3850 f t .  
RD 
RC .020 .020 .030 3850 -0057 
RX 0 .5 45.5 45.5 50.5 55.5 60.5 60.5 
RY 5 3 2.3 2.8 2.8 3 4 5 

331s 
RUNOFF GENERATED ON SUB-BASIN 331 
THE FOLLOWING PARAMETERS MERE PROVIDED FOR T H l S  BASIN 
L= 1.25 mi. Lca- 0.32 mi .  S= 35 ft/mi . KT*: -027 LAG- 13.97 min. 
PHOENIX VALLEY S-GRAPH WAS USED FOR T H I S  BASIN 

.22 
1 .I71 8.28 .078 68.37 
TI. 256. 409. 596. 386. 228. 94. 46. 16. 16. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

DT331 
THRW AUAY 10-YR 2-HR RETENTION VOLUME: 1) 1.6 AC-FT FROM SUB-BASIN 331 

(Hydrograph ident i f ied  as OR331) 
2) Balance o f  runoff continues on. 

(Hydrograph ident i f  ied as DT331) 
OR331 1.6 

0 10000 
0 10000 

KK HC331 
KM COMBINE HYDROGRAPHS FROM SUB-BASIN 331 UlTH OVERFLW FROM 327 & 330. 
HC 3 

331RE 
DIVERT FLW ACROSS 1-17 THROUGH 6x3 RCBC AT LOUISE DR. 
Dl REPRESENTS TOTAL FLOU TO DEPRESSED INTERCHANGE AT DEER VALLEY RD. 
SOURCE: Scatter Uash Drainage and Storm Drain Study - Conceptual Plan 

Prepared f o r  the Ci ty of Phoenix Engineering Dept., ~ loodp la in  
Management, ST-886366, September 1989, by Greiner, Inc. 

33402 
0 1 156 157 1000 3000 
0 1 156 156 156 156 

PAGE 11 



HEC-1 INPUT PAGE 20  

L INE 

KK HC348 
KU COMBINE HYDROGRAPHS FROH SUB-BASIN 3 4 8  WITH RWTED F L W  FROM 3 4 7  
HC 2 

KK HCSKB 
KU COMBINE HYDROGRAPHS FROH SKUNK CREEK WITH SCATTER UASH 
HC 2 
ZU AXSKUNK CREEK B=HCSKB C=FLOW FzSCATTER UASH 

KK R330 
Kn RETRIEVE DIVERTED HYDROGRAPH FROH DEER VALLEY ROAD AND l9TH AVENUE. THIS 
KU HYDROGRAPH U I L L  BE STORED I N  FILENAME: CCU324.DSS FOR RETRIEVAL AS PART OF 
KU THE UATERSHED CONTRIBUTING TO SKUNK CREEK. 
DR 3 4 1 d  
ZU A=SKUNK CREEK B=R330 C=FLW F=SCATTER WASH 

KK RBEARO 
KU RETRIEVE DIVERTED F L W  INTO BEARDSLEY ROAD - 1-17 INTERCHANGE 
DR BEARD 

870 KK 349RR2 
871 Kn ROUTE F L W  THROUGH BEARDSLEY ROAD & 1 - 1 7  INTERCHANGE 

* KO 1 
8 7 2  RS 1 STOR 0 
8- SV 0 .5 3.5 8.3 23.1 46.0 62.3 82.1 
8 7 4  SE 1367  1368 1370  1372 1376 1380 1382 1384 
875  SO 0 0 0 0 0 0 5804 31500 
876 ZZ 

J * 



RUNOFF SUMMARY 

FLOV I N  CUBIC FEET PER SECOND 
TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOO 
OPERATION STAT I ON FLOU PEAK 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 310s 994. 12.13 125. 32. 11. 

HYDROGRAPH AT 311s 754. 12.20 93. 24. 9. 

ROUTED TO 31 1RR 214. 12.93 110. 51. 18. 

ROUTED TO RMS11 213. 13.47 110. 51. 18. 

HYDROGRAPH AT 312s 1529. 12.33 218. 55. 20. 

2 COMBINED AT HC312 1525. 12.33 312. 105.. 38. 

ROUTED TO R a l 2  1497. 12.73 311. 105. 38. 

HYDROGRAPH AT 315s 811. 12.07 87. 23. 8. 

ROUTED TO 315RR 55. 12.87 51. 22. 8. 

ROUTED TO RW15 58. 12.53 51. 22. 8. 

HYDROGRAPH AT 316s 827. 12.20 94. 23. 8. 

ROUTED TO RH316 798. 12.67 136. 46. 16. 

HYDROGRAPH AT 317s 968. 12.13 115. 31. 11. 

HYDROGRAPH AT 318s 626. 12.33 90. 24. 9. 

2 COMBINED AT Ha17 1543. 12-20 204. 54. 20. 

ROUTED TO 317RR 100. 13.13 92. 49. 18. 

ROUTED TO RMS17 100. 13.40 92. 49. 18. 

HYDROGRAPH AT 3195 433. 12.13 43. 11. 4. 

2 COMBINED AT Ha19 430. 12.13 125. 60. 22. 

ROUTED TO RMS19 406. 12.80 123. 60. 22. 

HYDROGRAPH AT 314s' 912. 12.27 108. 28. 10. 

4 COMBINED AT . HC314 2866. 12.67 647. 233. 84. 

ROUTED TO 314RR 2336. 12.93 646. 233. 84. 

ROUTED TO RMS14 2297. 13.00 646. 233. 84. 

HYDROGRAPH AT 320s 1369. 12.27 178. 47. 17. 

DIVERSION TO OR320 4. 7.67 3. 1. 0. 

HYDROGRAPH AT 07320 1369. 12.27 178. 46. 17. 

BASIN MAXIMUM TIMEOF 
AREA STAGE MAX STAGE 



ROUTED TO 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROOTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

DIVERSION TO 

@ HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COMEINED AT 

RWTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 



HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROUUPH AT 

3 COEIBlNED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

ROOTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 



HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

4 COnBlNED AT 

RWTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

3 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

RWTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

DIVERSION TO 

HYDROGRAPH AT 

2 COnBINED AT 

RaJTED TO 

ROUTED TO 

HYDROGRAPH AT 

DIVERSIW TO 

HYDROGRAPH AT 

2 COnBINED AT 

DIVERSIW TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

349RR 

BEARD 

349RE 



ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COWBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COWBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COWBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

R B 4 4  

345s  

HC345 

R W 4 5  

3 4 6 s  

HC346 

AD 1 

R W 1  

347s  

H a 4 7  

R W 4 7  

348s  

H a 4 8  

HCSKB 

R330 

RBEARO 

349RR2 
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APPENDIX F 

Rain fall Hydrologic parameters 



TABLE 4 

Point P r e c i p W n  VaZues For Scafter Wmh 
Study Area (Inches) 

TABLE 5 

Depth-Area Reduction Factors 
For 24Hour Duration Rainfd (I) 

(1) Obtained from Scatter Wash Watershed Hvdroloa) Report. 

Area (Sq, Mi.) 

0 

3 

10 

20 

30 

Ratio To Point Rainfall 

1.00 

0.98 

0.96 

0.92 

0.90 



a RIOW ROW Raw R7W R6W RSW R4W RfW RZW RIW RIE RZE 4 R5E RSE R7E RE€ ROE R I M  R l fE  UIZE 



18. I R  RIW R5W R4W RJW R1W RIW RlE R1C RIC R4C RSC R 6 I  R7€ 8 9 Ria Rl tE  ft I2E 

113 112 

NOAA AnAS 2, Volume Vlll 

Prepared by U.S. Dept of Commerce 
Natlonol Oceanic k Atmospheric Admlnlstratlon 
National Weather Ssrvlce. Offlce of Hydrology 

11 2 111 
,-!> ' 8 





PRECIPITATION FREQUENCY VALUES FOR SCATTER UASH, PHOENIX, ARIZONA 

PRIMARY ZONE NUMBER- 7 
SHORT-DURATION ZONE NUMBER= 8 

POINT VALUES 

RETURN PERIOD 

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

a * I F  YWR SITE I S  I N  ARIZONA OR NEV MEXICO, PLEASE CONSULT THE 
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES: 

DEPTH-AREA RATIOS I N  THE SEMI-ARID SOUTHWEST UNITED STATES 

MOM TECHNICAL MEMORANDUM NUS HYDRO-40 
ZEHR AND MYERS 
AUGUST 1984 

I N W T  DATA 

PROJECT NWE=SCATTER UASH, PHOENIX, ARIZONA 

ZONE= 7 SHORT-DURATION ZONE- 8 
LATITUDE= .OO LONGITUDE= 100.00 ELEVATION= 0 

2-YR, 6-HR PCPN= 1 - 2 0  100-YR, 6-HR PCPNZ 3.20 
2-YR, 24-HR PCPN= 1.50 100-YR, 24-HR PCPN= 4.00 

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



APPENDIX G 

Miscellaneous Hydraulic Analysis 



CULVERT DESIGN FORM 

i~msorrvc~DEsiGNER/DATE: L I ; c ~ ~ ~ H ~  / IO!?~ 

REVIEWER / DATE : / 

PROJECT : S L ~ # ~ V  ~ ~ 4 1 2  b y ~ R  
ST - 75 / 350 

: ~-,7d 500w~or& of 

S H E E T L O F ~ ! ~  

HYDROLOGICAL DATA 

& METHOD' 
I- 
I 

DRAINAGE A R E A :  STREAM SLDPE: -I 
b 
2 CHANNELSHAPE: 

! ROUTING. OTHER 

DESIGN FLOWS/TAILWATER 
R I (YEARS) FLOW(cfs)  TW (ft) 

fl* 0 loo-Yeay 510 

ROAD WAY ELEVATIW : ((11) 

L o g  Zq DL F 

COMMENTS 

L 

> 
t C  

8 3  

&&%a&&- 

CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALCUATlONS 
FLOW PER . 

MATERIAL - SHAPE -SIZE - ENTRANCE BbiMb 
INLET CONTROL OUTLET CONTROL 

Q o/N HW/D H W !  FALL E L h i  T W  d, S ho H ELho 
( c f s )  (1) (21 (4 1 (5) 2 (61 

0 ,  10,s - rt.85 7' 9.5 D.2 *a 

gg: 

E r s  

TECHNICAL FOOTNOTES: (4) ELhi= HW,t ELi(INMRT OF (6) h, = TW or ( d c i D / 2 ) (  WHICHEVER IS GREATER) 

( I )  USE P/NB FOR BOX CULVERTS 
INLET CONTROL SECTION) 2 ) lRLu]  V2 /2 (  (7) n = E + u t 2 g n  L 

(21 H W ~  ID= HW m OR HW,/D FROM DESIGN CHARTS (5) TW BASE0 ON DOWN STREAM (8) ELho= EL, t H t h, 
CONTROL OR FLOW DEPTH IN 

(31 FALL= HWI  EL^^-  EL,^) i FALL IS ZERO CHANNEL. 

CULVERT BARREL SELECTED : 
S I Z E .  I- ~ ' X ~ ' L * & . C  

s H A p E : ~ ~ y ~ l ~  

MATERIAL: ~ n u e k  n olo lz  

FOR aXVERTS ON GRADE 

SUBSCRIPT DEFINITIONS : 
o APPROXIMATE 
f CULVERT FACE 
hd. DESIGN HEADWATER 
h~ HEADWATER IN I N L n  CONTROL 
ho HEADWATER IN ounET CONTROL 
I INLET CONTRa SECTION 
o OUTLET 
sf STREAMBED AT CULVERT FACE 

COMMENTS /DISCUSSION : 

1.. TAILWATER ENTRANCE: 3ab75*~;h9dd1* 



r4 
Job No. /& I KAMINSKI S u m n ~  

IHUBBAPD ' 
engineering lnc. ' Hydm#gy 

Made by Date 2-11 -q4 
Sheet Na Checked by 

For H e Z  G-D s S - Se&bn XI 355, @ 
Date 



APPENDIX H 

Letter Of Map Revision Forms 



FEDtRAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No 3067-0148 
REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Exprres July 3 1, 1994 

I'UBLIC HUH1)EN 1)ISCLOSUHE NO'I'ICE 
blic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
~ r :  Tor reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 

completing and reviewing the form. Send co~liments regarding the accuracy of the burden estimate and any suggestions 
Tor reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C 
Street, S.W., Washington, DC 20472; and to the Office of Management and'Budget, Paperwork Reduction Project (3067- 
0148). Washington, I)C 20503. 

1. OVERVIEW 

1. 'l'he basis for this revision request is (are): (check all that apply) 
Physical change . 

181 Existing 
0 Proposed 

Improved methodology 
@ Improved data 
181 Ploodway revision 

I Other I 
I Explain 
12. Flooding Source: W a S h  

3. Fl.:MA zone designations affected: Zme A . tone  AH & Zone A€ 
(example: A, All, A 0 ,  A1-A30, A99, AE, V: V1-30, VE, B, C, D, X) 

5. I'he NI'IP map panel(s) affected for all impacted comn~unities is (are): 

Community Community 
No. Name County 

Katy,City I larris, Fort Bend 
480287 llarris County Harris 

04.0041 ar'lcopcl 

Map Panel 
Xu. No. 

Effective 
Date 

6. 'I'he area of revision encompasses the following types of flooding, structures, and associated disciplines: (check all 
ltlut upply)  

' I 'y~es of Flooding Structures Disciplines* 

$1 liiverine Channelization 
a Coastal IAevee/F1oodwall 
C] Alluvial Fan @ Rridge/Culvert 
@ Shallow !>looding te .g.  Zones A 0  uncl A l l ,  0 Ilam 
0 Lakes 0 Coastal 

0 Fill 
Affected by Pump Station 
windIwave action None 
Yes 0 Channel Kelocation 

P9 No Excavation 
Other (describe) 

Water Resources 
llydrology 
1 I ydraulics 
Sediment Transport 

151 Interior Drainage 
Structural 

0 Geotechnical 
[,and Surveying 
Other (describe) 

( 0 Other(describe) 
* Attach completed "Certification by Registered Professional Engineer andlor  Land Surveyor" Form for 

e a c h  discipline checked. (Form 2) 
- 

1 
2. fLOOOWAY INFORMATION 

7 .  I!ocs the uficted Iloociing sourcc have a Iloodway designated on the effective FII<M 01% I'13YM? B y e s  N o  
8. Does the revised floodway delineation differ from that shown on the effective FIRM or FBFM Yes [II No 

loqu -4 l \ l e i ~ ]  ~,.,dyaACl'' I  yes, give roason: AIM l-lY h ,, , c A ~ M C S  I 
F E M A  Form 81.89, AUG 93 

-- - - -  

Rev~s~on Requestor and Communtty Of f~c la l  Form Form 1 Page 1 at 4 



Attach copy of either a public notice distribuled by the community s tat ing the  community's intent to revise the 
floodway o r  a stalement by the community that  it has notified all affected property owners and affected adjacent 

isdictions. 

Iloes the State  have jurisdiction over the floodway or its adoption by communities participating in the  NFIP? 
W Y e s  No 

If yes, attach a copy of a letter notifying the appropriate Stale agency of the floodway revision and docunwntation of the  
approval of the revised floodway by the appropriate State agency. 

3. PROPOSED ENCROACHMENTS 

10. Withlloodways: 

1 A.  Does the revision request involve fill, new construction, substantial improvement, or other dcvelopnlent 
in the floodway? @ Yes No 

113. If yes, does the development cause the 100-year water surface elevation to increase a t  any location by more 
than 0.000 feet? [II Yes @ No 

1 1. Without floodways: 

2A. 1)oes the revision request involve 1511, new construction, substantial improvement, or other  development in 
the 100-year floodplain? a Yes No 

2R. If yes, docs the cumulative effect of all development that  has  occurred since the effective SFIIA was 
originally identified cause the 100-year water surface elevation to increase a1 any location by more than 
one foot (or other surchlcrge limit if community or state hus adopted mnrr stringent criteria)? D y e s  m N o  

1f the answer to either Items 1 R or 2R is  yes, please provide documentation that  all requit-ements of Section 65.12 of the 
NI'IP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, 
concurrence of CEO, and certification that  no insurable structures a r e  impacted. 

4. REVISION REQUESTOR ACKNOWLEDGMENT 

e 2 .  l laving read NFlP Ilegulations, 44 CI+'li Ch. 1, parts 59,60,6l ,  and 72,1 believe that  ihe proposed revision @ is  
is not in compliance with the requirementsof the aforementioned NFII' Regulations. 

5. COMMUNITY OFFICIAL ACKNOWLEDGMENT 

13. Was this revision request reviewed by the community for compliance with the community's adopted floodplain 
management ordinances? Yes No 

I 13. 1)ocs this revision request have the endorsement of the community? El Yes No I ( If no to either of the above questions, p l e a r  explain: I 
I I'lease note that  community acknowledgment and lor notification is required for all requests a s  outlined in Section 65.4 

(b) of the N YIP Regulations. I 
6. OPERATION AND MAINTENANCE 

15. I)oes the physical change involve a flood control structure (e.g., levees, floodwalls, channclixation, basins, dams)? I 
If yes, please provide thc following information for each of the new flood control structures: 

A. Inspection of the flood control project will be conducted periodically by cih 6 f  fL towix , A 2  
c n t ~ t y  

I with a maximum interval of 17 months between inspections. I 
I B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facili~ies I 

will be conducted by C ;  h o f  Phoen;~ 
(c!nLiLy 1 

to ensure thc integrity and dcgrcc of flood protection of the  structurc. 

C. A formal plan ofoperation, including documentation of the flood warning svstcm, specific actions and 
assignments of responsibility by individual name or title, and provisions l i ) r .  t.esting the plan a t  intcrvuls 
not less that, one year, has has not been prcpurod I'or the noocl control structurc. 

Rev~rion Requestor and  Community O t t ~ c ~ a l  korm Form 1 Page 2 ot 4 



I). 'I'he community is willing to assume responsibility for a performing 2 overse,eing compliance with the 
maintenance and operation plans of the -C~-CI, w a& F=toed~[ ~ , n  8 F l o d d d ~  

r Na'nle) 

flood control structure. If not performed promptly by an owner other than the community, the community 
will provide the necessary services without cost to the Federal government. 

act) operation and maintenance plans 
7. REQUESTED RESPONSE FROM FEMA 

I 16. After examining the pertinenl N Fll' regulations and reviewing the document entitled "Appeals, lievisions, and 
Amendments to Flood Insurance Maps: A guide for Community Officials," dated January 1990, this request is for I 

I- a. C1,OMK A letter from FICMA commenting on whether a proposed project, if built a s  proposed, would 
justify a map revision (LOMH or PMlI), or proposed hydrology changes (see44 CFR Ch. I, 
IJurts 60,6,5, und 72). I 
A letter from PISMA officially revising the current NFIIJ map to show changes to floodplains, 
floodways, or flood elevations. 1,OMlls typically depict decreased flood hazards. (See 44 CFK 
CIi. I Purls 60 und 65.) I 

c. PMK A reprinted NFIP map incorporatingchanges to floodplains, floodways, or flood elevations. 
Uccause of the time and cost involved to change, reprint, and redistribute an  NFIP map, a 
IJMli is iisually processed when a revision reflects increased flood hazards or large-scope 
changes. (See 44 CFR Ch. I ,  Parts 60 and 65.) 

( d. Other: 1)cscribe I 

I 1 
8. FORMS INCLUDED ~c(&e ~e)K;kd 7 d n i c a /  ~~LCuh%b& ~ o k b o d )  

7. Form 2 entitled, "Certification 13y Registered I'rofessional Engineer and/or 1,and Surveyor" must be submitted. 

he following forms should be inclt~dcd with this request if (check the included forms): 

I llydrologic analysis for flooding source differs from that 83 Hydrologic Analysis Form 
used to develop FIRM (Form 3) 

I Ilydraulic analysis for riverine flooding differs from that 
used to develop PIKM 

I 'I'he request is based on updated lopographic 
information or a revised floodplain or floodway 
delineation is requested 

@ Riverine Ilydraulic Analysis Form 
(Form 4) I 

@ Riverine /Coastal Mapping Form 
(Ihrm 5 )  

I The request involves any type of channel modification Channelization F o r ~ n  (Form 6) I 

I The request involves new bridge or culvert or revised 
analysis of an  existing bridge or culvert 

I The request involves a new revised !evec/floodwall 
system 

@ Uridge/Culvert Form 
(Form 7) 

I.evee/Floodwal! System Analysis Form 
( IJorm 8) I 

( The request involves analysis ofcoastal flooding Coastal Analysis Form (Form 9) I 
I The request involves coastal structures credited as  

providing protection from the 100-year flood 

The request involves an existing, proposed, or modified 1 dam 

4 'I'he request involves structures credited as  providing 
protection from thu 100-year Flood on an alluvial fan 

C] Coastal Structures (Form 10) I 
Dam Form (Form 11) 

Alluvial Pan Flooding Form 
(1:orm 12) 
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9. INITIAL REVIEW FEE 
* 

18. The minimum initial review fee for the appropriate request category has been included. 0 Yes 0 No 

Initial fee amount: $ 

I Ion OF PAYMENT (Check one box) 
CARD NUMBEK 

lBAYMEN'I' VISA MASTEKCARD 
ENCLOSED 

Check or money order only. 
Make payable to 

0uC1nn0unOuunuuon 
1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

National Flood lnsurance Program 

HIEX;, ] 
Signature 

or 

19. This request is for a project that is for public benefit and is intended to reduce the flood hazard to existing 
development in identified flood hazard areas as  opposed to planned floodplain development. Yes a No 

or 
20. This request is to correct an  error or to include the effects of natural changes within the areas of special flood 

hazards. 0 Yes No 

fifess,'O-l c;u;/ & ~ r ' , , @ r  
Prlnted Name and T~tle of Revls~on ~eqcester 

Note: Signature indicates that the community 
understands, from the revision requester, the 
impacts of the revision on flooding conditions 
in the community. 

Slgnatureof Commun~ty O f f ~ c ~ a l  

Prtnted Name and T~tle of Communlty Off~c~al  

Communlty Name 

Date 

Does this request impact any other communities? Yes $I No 

If yes, attach letters from ail affected jurisdictions acknowledging revision request and approving changes to floodway, 

if applicable. 

m o t e :  Although a photograph of physical changes is not, required, it may be helpful lor PHMA's review. 
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lic reporting burdcn for this form is estimated to average -23  hour per response. The burden estimate includes the 
i e for reviewing instructions, searching existing data sources, gathering and maintaining the needed d a ~ a ,  and @k 

completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden, to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Ofice of Management and Budget, I'aperwork 

iKeduction Project (3067- 0148). Washington, DC 20503. 

This certification is in accordance with 44 CFR Ch. I, Section 65.2 

U S E  ONLY FEDERAL EMERGENCY MANAGEMENT AGENCY 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR FORM 

1 am licensed with an expertise in w a k  & 5 o ~ ~ e 5  
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* structural, 
geotechnical, land surveying.] 

1'UBLlC BURDEN DISCLOSURE NOTICE 

O.M.B. Burden No. 3067-0148 
Expires July 3 1, 1994 

1 have / / years experience in the expertise listed above. 

I have prepared =reviewed the attached supportingdata and analyses related to my expertise. 

1 fiZl have have not visited and physically viewed the project. 

in  my opinion, the following analyses and /or designs, isbare being certified: 

Base upon the following review, the modifications in place have been constructed in general accordance with plans 
and specifications. 

Basis for above statement: (check all that apply) 

a. Viewed all phases of actual construction. 

b. Compared plans and specifications with as-built survey information. 

c. Examined plans and specifications and compared with completed projects. 

d. Other 

. All information submitted in support of this request is correct to the best of my knowledge. 1 understand that any 
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

I Name: L y v ) ~  IY1. . P.& 
(please print or type) I 

I 'SitIe: f w f e ~ ~ ; o ~ t ~ I  c~uI'I E ~ ? q ; & ~ e r  
(please print or type) I 

I Kegistration No. 2326% Expiration Date: 4-30-98 I 

T S p e c i f y  Subdiscipline 

Note: Insert not applicable (NIA)  when statement does not apply. I 
FEMA Form 81-89A. AUG 93 Canrtrcatron by Registered Protrss~ondl 
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