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1 Introduction 

1.1 Purpose of the Study 

The Flood Control District of Maricopa County (District) contracted with PBS&J to perform the 
BuckeyeISun Valley Area Drainage Master Study (ADMS) to identify drainage, erosion, and 
sediment problems; evaluate existing floodplain delineations and delineate addition floodplains; 
identify a range of viable solutions; and develop preliminary development guidelines for the 
area. The ADMS encompasses 280 square miles and is divided into four distinct hydrologic 
study areas. 

The purpose of this analysis is to develop hydrology for the Buckeye Structures Area (Area 3) 
which is the contributing watershed for the Buckeye Flood Retarding Structures (FRS) #1-3. The 
results will be used subsequently to obtain frequency-stage relationships for the FRSs. Another 
purpose of this study is to provide updated hydrologic models for both the existing and future 
conditions; specifically this study will update the current hydrologic study (Alpha Engineering, 
1996). The updated hydrology will be used to determine existing and future drainage problems 
and to develop alternatives to mitigate those identified problems. 

A subsequent study by Ayres Engineering indicated that the hydrologic results should be refined 
to reflect changes in alluvial fan apexes that would slightly affect the original results of this - .  
study. Since t ie  original results had been used in the hydraulic analysis of Area 3 for both the 
Volume V-B: Area 3 Hydraulics Report and the PMF Report for Flood Retarding Structures, the 
original results have been moved to Appendix E in order to maintain the original data on which 
those studies were based. The body of this report and Appendix D contain the new hydrologic 
analysis with minor references to the old study. Appendices A, B, and C remain the same for 
both data sets. 

1.2 Project Authorization 

A notice to proceed (NTP) for this study was issued in June 2003 by the Flood Control District 
of Maricopa County (District). The FCD Contract Number for this project is 2002C027. 

1.3 Location of Study 

Area 3 covers all or part of sections in Township 1N to 3N, Range 3W to 5W, located in the 
Town of Buckeye, Arizona. A project location map is presented in Figure 1-1. Area 3 is 
bounded on the south by 1-10, and is located between the White Tank Mountains and the 
Hassayampa River. 

1.4 Methodology Used for Hydrology and Hydraulics 

The previous hydrology model of the area (Alpha, 1996) was used as a basis for and comparison 
to the results produced in this study. HEC-1 (Version 4.0, 1991) embedded in WMS version 7.0 
(September, 2003) was used to model the hydrologic response of the watershed for nine existing 

BuckeyelSun Valley ADMS 
Contract FCD 2002C027 



BuckeyelSun Valley ADMS - Area 3 Technical Data Notebook 

/I storm events ranging from the 10-year, 6-hour storm to the 100-year, 10-day storm. The HEC-1 
parameters were determined using the methods described in the Drainage Design Manual for 
Maricopa County, Arizona, Volume I, Hydrology, hereinafter referred to as the Hydrology 
Manual (Sabol et al., 1995) and adjusted based on field visits and aerial photography. 

The unsteady flow module of HEC-RAS version 3.1.1 (May, 2003) was used to model the 
hydraulic response of the three FRSs for all of the various storm events. The HEC-RAS model 
parameters were determined using the methods described in the Drainage Design Manual for 
Maricopa County, Arizona, Volume 11, Hydraulics, hereinafter referred to as the Hydraulics 
Manual (Sabol et al., 1995). 

Figure 1-1 

Buckeye Area 3 ADMS Vicinity Map 

BuckeyelSun Val!-'' 

Maricopa County, Arizona 

not to scale 

2 BuckeyelSun Valley ADMS 
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a 1.5 Alluvial Fan Apex Hydrologic Analysis 

After the PBS&J Area 3 Hydrology had been reviewed and accepted by the District, multiple 
alluvial fans were identified in the Final Report Geomorphic Evaluation and Landform Stability 
Assessment for BuckeveISun Valley Area Drainage Master Study, William Spitz, Ayres and 
Associates, May 2005. The district contracted with PBS&J to perform additional hydrologic 
analyses, which included relocation of concentration points and further subdivision of sub-basins 
in order to obtain discharges at the location of the fan apexes. The 100-yr 6-hr, 100-yr 24-hr, 10- 
yr 6-hr, and 10-yr 24-hr existing conditions HEC-1 models were modified and rerun. Table 1-1 
gives a summary of the concentration points or sub-basin boundaries that were modified due to 
the locations of the fan apexes. Figure 1-2 shows the location of the sub-basin boundaries, 
concentration points, and fan apexes. 

Table 1-1 

Summary of Fan Apex Hydrology 

Comment 

No changes necessary. 

I 3 I No changes necessary. I 

2 

The concentration point for sub-basin B1 was moved west to the apex of alluvial fan #4. Sub-basin 
A2 was split in half and labeled A2A and A2B. The runoff for sub-basin A2A combines with sub- 
basin B1 at alluvial fan #4 and then is routed through sub-basin B2. Some of the runoff in the 
alluvial fan region could be diverted to sub-hasin A2B, however, the magnitude of the diversion 
was not determined and not included in the HEC-1 model. 

No changes necessary. 

5 The concentration point for sub-basin C1 was shifted to the west to the apex of alluvial fan#5. 

6 Sub-basin E2 was split into three basin from north to south with the middle basin's concentration 
point (E2B) located on the fan. Sub-basin E2A on the north and E2C on the south does not 
contribute to alluvial fan #6. The sub-basin boundary was moved south as shown in Figure 1-2. 

I 
7 

I 

The concentration point for suh-basin M1 was shifted to the west to the apex of alluvial fan #36. 

8 

I 

m 3 BuckeyelSun Valley ADMS 
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Sub-basin P1 was split into two basins from north to south. The north basin's (P1A) concentration 
point was located at the apex of alluvial fan #8. 

8 

10 

11 

No changes necessary. 

No changes necessary. 

No changes necessary. 
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12 Sub-basin Q1 was split into two basins from north to south. The north basin's (Q1.4) concentration 
point was located at the apex of alluvial fan #12. The runoff is routed through sub-basin QIB, 
however, some flow may be diverted through sub-basin PIB. The magnitude of the diversion was 
not determined and not included in the HEC-1 model. 

I 
13 No changes necessary. 

I 
14 I No changes necessary. 

1 15 1 No changes necessary. I 
I 

16 No changes necessary. 
I 

36 The concentration point for sub-basin M I  was shifted to the west to the apex of alluvial fan #36. 

37 Sub-basin L2 was split into four basins from east to west. The east basin's (L2.4) concentration 
point in located at the apex of alluvial fan #38, and the runoff is routed through sub-basin K2B. 

I 
38 Sub-basin K2 was split into two basins from east to west. The east basin's (K2.4) concentration 

point is located at the apex of alluvial fan #38, and the runoff is routed through sub-basin K2B. 

39 The concentration point for suh-basin F1 was shifted to the west to the apex of alluvial fan #39. 
The runoff is routed through sub-basin F2, however, some flow may be diverted through sub-basin 
HI .  The magnitude of the diversion was not determined and not included in the HEC-1 model. 

Skyline East No changes necessary. 
Tributary 

Skyline The concentration point for sub-basin W1 is already located near the alluvial fan at Skyline Wash 
Wash Fan and no changes wre incorporated for this location. 
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1.7 Brief Description of Study Results 

The results of the original and latest Area 3 hydrology study indicate the 100-year 24-hour storm 
event peak flows and runoff volumes are generally larger compared to the 100-year 6-hour storm 
event. 

For the original study's future condition hydrologic analysis, peak discharges and runoff 
volumes generated from the sub-basins are effectively attenuated by the assumed retention basins 0 (see Section 1.3.1.5) in storm events less than 100-year recurrence frequency. For the 100-year 
storm event, the retention basins still function; however, a 10 to 15% increase of peak discharge 
and runoff volume is observed. 

A statistical analysis was conducted for all the storm events using data from Table 4-5a & b, 
Peak Flows Summary for Buckeye Area 3. The results indicate that the 200-year storm event 
generates flows on average 20% higher than the 100-year storm event; the 500-year storm event 
generates flows on average 45% higher than the 100-year storm event; and the PMP 6-hour 
storm, which for this analysis always produces higher peak flow than the PMP 72-hour storm, 
generates flows about 5 times that of the 100-year storm. 
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2 Flood Control District of Maricopa County 

Abstract 

2.1 General Information 

2.1.1 Community Name 

The Town of Buckeye, Arizona and unincorporated areas of Maricopa County. 

2.1.2 Community Number 

040037 

2.1.3 County 

Maricopa 

2.1.4 State 

Arizona 

2.1.5 Date Study Accepted 

N/A 

2.1.6 Study Contractor 

PBS&J, 7310 N. 16th Street, Suite 310, Phoenix, Arizona, 85020. 

Technical contact: Stephen W. Rogers, P.E., CFM 

2.1.7 State Technical Reviewer 

N/A 

2.1.8 Local Technical Reviewer 

Flood Control District of Maricopa County 

2.1.9 River or Stream Name 

Hassayampa River and White Tank Wash. 
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a 2.1.10 Reach Description 

The Buckeye FRSs were designed and constructed by the SCS in the 1970s and have a combined 
contributing drainage area of 90 mi2. The three FRSs were designed to function as a single 
system with the detained flows cascading west to the outfall at the Hassayampa River. The 
structures were designed to provide protection from storms up to the one percent exceedance 
level. Ungated low level outlets serve as principal spillways releasing runoff to the west. Free 
surface emergency spillways were provided for each FRS to control discharge for storms in 
excess of a storm event equivalent to "74% of the 100-year storm plus 26% of the probable 
maximum flood (PMF)". The dam crest, or "emergency spillway freeboard", was designed to 
contain the PMF without overtopping (SCS, 1985; Arizona Water Commission, 1979). The 
principal outlet discharges are routed to each downstream FRS through Buckeye Floodways #2 
and #3. Emergency spillway discharges do not cascade to other FRSs but flow generally to the 
south through the Town of Buckeye toward the Gila River. 

2.1.11 Study Type 

Detailed hydrology. 

2.2 Mapping Information 

2.2.1 USGS Quad Sheets 

N/A 

2.2.2 Mapping for Hydrology Study 

Ten-foot contour derived from 50-foot mass points and breaklines digital elevation model 
(DEM) and one-foot resolution Mr. S D  format orthophotography provided by the District in 
year of 2003 are used as the base mapping for Area 3 hydrology study. 

2.2.3 Mapping for Hydraulics Study 

Two-foot contour derived from 50-foot mass points and breaklines digital elevation model 
(DEM) and one-foot resolution Mr. S D  format orthophotography provided by the District in 
year of 2003 are used as the base mapping for Area 3 hydraulics study. 

2.3 Hydrology 

2.3.1 Model or Method Used 

The methodologies for this study included Green & Ampt rainfalllrunoff losses with S-graph unit 
hydrographs and normal depth routing using 8-point cross sections. 
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2.3.2 Storm Frequency and Duration 

For existing conditions, the following storm frequencies and durations were updated by PBS&J 
in July 2005: 

For both existing and future conditions, the following storm frequencies and durations were 
modeled by PBS&J in July 2004: 

o 10-year 6-hour 
o 10-year 24-hour 
o 100-year 6-hour 
o 100-year 24-hour 
o 200-year 24-hour 
o 500-year 24-hour 
o 100-year 10-day 
o PMP 6-hour 
o PMP 24-hour 

@ 2.3.3 Hydrograph Type 

S-graphs (Phoenix Mountain and DesertIRangeland) developed for Maricopa County. 

2.3.4 List of Gages used in Frequency Analysis or Calibration 

2.3.5 Rainfall Amounts and Reference 

The rainfall amounts were derived from the NOAA Atlas 2 isopluvial maps as provided in the 
Hydrology Manual for events up to the 100-year return frequency storm. The rainfall depths are 
presented in Table 4-1. 

2.3.6 Unique Conditions and Problems 

Special problems encountered in the course of study are discussed in subsequent sections, 
including: 

o Flow splits and diversions among sub-basins 
o Reduced conveyance capacity of the culverts along the Sun Valley Parkway due to 

excessive sedimentation 
o Unit hydrograph K,-values for deserthangeland 
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* o Future condition assumptions used for hydrology modeling 

2.3.7 Coordination of Q's 

The hydrologic models were submitted for review by Ms. Cox in July 2005. 

2.4 Hydraulics 

2.4.1 Model or Method Used 

The unsteady flow module established in HEC-RAS (version 3.1.1) developed by the Corps of 
Engineers (May 2003). Refer to Volume V-B: Area 3 Hydraulics Report for all information 
regarding hydraulics. 

2.4.2 Regime 

The flow regime in the unsteady hydraulic model is assumed subcritical for all reaches. 

2.4.3 Frequencies for which Profiles were Computed 

For existing and future conditions, the following storm frequencies and durations were used: 

10-year 6-hour 
10-year 24-hour 
100-year 6-hour 
100-year 24-hour 
200-year 24-hour 
500-year 24-hour 
100-year 10-day 
PMP 6-hour 
PMP 24-hour 

2.4.4 Method of Floodway Calculation 

NIA 

2.4.5 Unique Conditions and Problems 

Special problems encountered in the course of study are discussed in subsequent sections, 
including: 

o Comparison of the level pool routing with unsteady hydraulic model results 
o Modeling of roadways transverse to the FRS structure 
o Modeling of the emergency spillways and dam crest for overtopping 
o Development of suitable rating curves 
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a 2.5 Additional Study Information 

N/ A 
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3 Mapping and Survey lnformation 

3.1 Field Survey lnformation 

The first field investigation was conducted on June 20,2003 to scope out the critical points of the 
watershed and to identify problematic areas. The first investigation was conducted on November 
11 and 12, 2003 after the sub-basin boundaries were delineated and the physical parameters for 
each basin were set. Major culverts along the Sun Valley Parkway were surveyed and measured. 
The results show that as much as 50% of the culvert conveyance area is blocked by sediments 
accumulated upstream, downstream, and within the culverts (Table C-1, Appendix C). The 
sediments are mostly sand and gravel with some cobbles. Many of the culverts are also 
obstructed by dense weeds, brush, and trees. Many of the trees are mature and much taller than 
the culvert (Appendix C, Picture #1 - #47). All of these factors will cumulatively decrease the 
culvert conveyance capacity and impair its hydraulic function. Boundaries between sub-basins 
were surveyed and no visible evidence of diversion was found (Appendix C, Picture #48- #60). 

The second investigation was conducted on November 18,2003 for channel routings. Only 
routing channels which were significantly different from that of the previous study (Alpha, 1996) 
were investigated, which included a typical 8-point cross section measurement and estimation of 
Manning's "no for left overbank (LOB), Main channel, and right overbank (ROB) (Appendix C, 
Picture #61-#75). The results of the routing channel measurements are summarized in Tables 
D.3-l and D.3-2 in Appendix D. These data were used for basin lag time calculations. 

3.2 Mapping 

New mapping for Buckeye Areas 1 and 2 and the southern boundary of Area 3 (the three FRSs) 
was prepared for the District by Kenney Areal Mapping, Inc. in 2003. The new mapping 
provided 2-foot contour data, which are much more accurate than the USGS 7.5 digital elevation 
model (DEM). 

Areal photography was flown in December 2002 as part of the District's ongoing effort to 
maintain current areal photography for the entire county. The areal photography for the study 
area is 2003 1-foot resolution orthophotography in Mr. SID format. 

Mapping for the entire study area was prepared for the District by LandData Inc. in 2000. This 
mapping was prepared with 10-foot grid data derived from 50-foot mass points and break lines, 
and provides 10-foot contour elevations. 

The District has some older strip mapping of the Buckeye FRSs survey prepared by McLain 
Harbers Co., Inc. in 1995. This strip mapping was 2-foot contour mapping. 

The projected coordinates of State Plane NAD 1983, Arizona Central are used as the horizontal 

(I0 datum and the projected coordinates of NAVD 1988 are used as the vertical datum for all of the 
mapping. 
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@ 4 Hydrology 

4.1 Method Description 

The hydrologic responses of Area 3 to the various storm events were simulated using the 
modified U.S. Army Corps of Engineers HEC-1 (June 1998) computer program embedded in 
WMS 7.0 (September, 2003). The HEC-1 parameters were determined using the methods 
described in the Hydrology Manual. The computational interval used to determine the unit 
hydrograph for each sub-basin is 5 minutes. 

4.2 Parameter Estimation 

This section includes a complete description of the methodology and calculations used to 
develop the hydrology. 

4.2.1 Drainage Area Boundaries 

Area 3 of the BuckeyeISun Valley ADMS is defined as the area that drains to the Buckeye FRSs. 
The area begins at the west side of the White Tank Mountains and is approximately 90 square 
miles. The water flows in a south to southwest direction toward the Buckeye FRSs. 

The three structures were designed for a 100-year event and drain west toward the Hassayampa 
River. Currently, this watershed is natural desert with several identified alluvial fans. A number 
of master planned communities are planned within this area. Sub-basins A through C do not 
contribute to the Buckeye FRSs, but are included in Area 3 hydrology for consistency in the 
updating of Alpha's study (1996). Figure 4-1 (Pocket) shows the drainage area boundaries, 
major sub-basin boundaries, and concentration points for existing future conditions. 

4.2.2 Watershed Work Maps 

The watershed work maps include: 

o General watershed work map with the aerial photography and contour lines as 
background (Figure 4-1, in Pocket); 

o HEC-1 schematic map (Figures 4-2 for existing conditions, in Pocket); 
o Drainage basin map showing lag flow paths, and routing reaches (Figure 4-3, in Pocket); 
o Soil map (Figure 4-4, in Pocket); 
o Land use maps (Figures 4-5 for existing conditions, in Pocket); 
o Flow maps including the drainage basin map with lag time paths (Figures 4-6, for 

existing conditions, in Pocket). 
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a 4.2.3 Gage Data 

There are no existing precipitation gages or stage gages within the study watershed. There are 
precipitation and reservoir pool gages at the downstream end of the watershed at each of the 
three FRSs. There is also a weather station located in the Hassayampa River at the 1-10 bridge. 

4.2.4 Statistical Parameters 

The statistical parameters such as rainfall depths and rainfall distributions for all design storms 
are based on the data provided in the Hydrology Manual. 

4.2.5 Precipitation 

4.2.5.1 Rainfall Depths 

The NOAA Atlas 2 data set is used for point rainfall amounts in this study. The NOAA Atlas 14 
data set is available for use; however, it has not been accepted to date by the District. For the 
same storm event, rainfall depths in NOAA 14 are approximately 15 to 25% less than that in 
NOAA 2. 

The point rainfall depths for less than and equal to 100-year, 24-hour storm events are obtained 
from the isopluvial maps in the Hydrology Manual. The point rainfall depths presented in the 
following  able 4-1 are area-weighted based on the watershed contributing to each FRS 
respectively. 

Table 4-1 
Summary of Rainfall Depths for Area 3 

Note: All values are area-weighted point rainfall depths. 

The point rainfall depths are adjusted by aerial reduction factors (JD records) to develop the 
rainfall depths to be entered into the combined HEC-1 model by using the PC records. The 
aerial reduction factors are based on the Hydrology Manual as presented in JD records of HEC-1 
input files (Appendix D.6). 

4.2.5.2 Rainfall Distributions 

Both the 6-hour and 24-hour rainfall distributions are based on the Hydrology Manual. The 24- 
hour rainfall distribution is the SCS Type I1 distribution for each sub-basin. The 6-hour rainfall 
distributions vary with the size of the sub-basin (distribution patterns were obtained from the 
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Maricopa County Rainfall Distribution module in WMS 7.0). This is different from Alpha's 0 study (1996), which used one rainfall distribution pattern based on the entire Area 3 drainage 
area for the 100-year 6-hour storm. The values of rainfall distributions can be found in the final 
HEC-I models (Appendix D.6). 

4.2.6 Physical Parameters 

This section describes the methods used for estimation of the physical hydrologic parameters 
such as rainfall losses, the unit hydrograph, and lag time for the deserthangeland type terrain 
drainage area. 

4.2.6.1 Rainfall Losses 

The Green-Ampt procedure is used to compute rainfall losses in accordance with the Hydrology 
Manual. The digital soil file and land use files (both in GIs shape file format) for the study area 
were provided by the District. The digital soil file corresponds to SCS soil maps (Camp, 1986). 
The GIs land use shape file is based on published digital GIs land use maps (MAG, 2000), the 
most current land use information. Figures 4-4 and 4-5 describe the soils and land use, 
respectively. An apparent discrepancy for the same soil texture located in the vicinity of 
Township 1N in Area 3 (Figure 4-4) is due to two separate soil survey results. An average value 
from the two soil survey map units is used for this study. 

The GIs land use shape files and soil files are imported into WMS 7.0. Two additional attribute 
(0 tables (one for soil and another for land use, Tables D.2-1 and D.2-2) are imported into WMS 7.0 

for the Green-Ampt rainfall loss parameter estimation. The attribute tables for the land use types 
can be found in Appendix D.2. 

The Green-Ampt rainfall loss parameters used in the HEC-1 input files (Appendix D.6) can be 
found in Tables D.2-3 and D.2-4 for existing and future conditions, respectively. For future 
conditions, the Green-Ampt parameters are estimated based upon variations of land use types 
according to conceptual community plans within the study area. This study assumes that the 
Green & Ampt loss parameters do not change with storm return frequencies. 

Five major land uses are identified for the watershed, which are vacant, estate residential (115 
dwelling per acre to 1 dwelling per acre), rural residential (<I15 dwelling per acre), large lot 
residentiallsingle family (1 dwelling per acre to 2 dwellings per acre), and water (MAG, 2000). 
The surface retention losses, percent impervious, and vegetation cover for each land use type are 
estimated based on the Hydrology Manual and MAG (2000). The values of these parameters are 
shown in Table 4-2, which is a subset of Table D.2-la in Appendix D.2. 
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Table 4-2 
Land Use Surface Retention Losses, Percent Impervious, and Vegetation Cover 

4.2.6.2 Unit Hydrograph 

The Maricopa County S-Graph method is used to compute unit hydrographs in accordance with 
the Hydrology Manual, because for routing rainfall excess in Maricopa County, the 
recommended procedures are either the Clark Unit Hydrograph or the application of selected S- 
graphs; the Clark Unit Hydrograph procedure is more appropriate for watersheds less than about 
5 square miles in size with an upper limit of application of 10 square miles and is preferred for 
urban watersheds, while the Area 3 watershed is approximately 90 square miles and is 
characterized as desert/agriculture land type; and S-graph method was used in Alpha's study 
(1996). 

@ The Phoenix Mountain and DeseiVRangeland S-Graphs are used to compute the unit 
hydrographs. Alpha (1996) used Phoenix Valley S-graph for desert area because the Desert S- 
Graph was still under development. The unit hydrographs are computed by using WMS 7.0. 
The unit hydrograph can be found in the UI record in the HEC-1 input files (see Appendix D.6). 

4.2.6.3 Lag Time 

Lag time must be estimated before S-Graph unit hydrographs can be computed. Four parameters 
must be computed to estimate the lag time for each sub-basin. These four parameters are the 
longest watercourse length measured from the concentration point to a most hydraulically 
upstream point (L), the slope for the longest watercourse (S), the length from the concentration 
point along the longest watercourse to a point opposite the centroid (LC,), and the basin 
roughness (K,). 

The first three parameters (L, LC,, and S) are automatically computed in WMS 7.0. Some LC,- 
values were adjusted based on engineering judgment since the WMS program could not correctly 
locate the point opposite the centroid for several sub-basins with meandering flow paths. In this 
case, half of L length was used for LC,. The basin roughness is a composite Manning's n value 
for all the channels in the sub-basins. An appropriate basin roughness value is determined for 
each sub-basin based on field observation, areal photographs, soil maps, and land use maps. Lag 
time for each basin is calculated by using the formula in the Hydrology Manual. The parameters 

0 for lag time calculation are summarized in Table D.2-5 (Appendix D.2). 
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Since DesertIRangeland S-graphs are used for gently sloping natural areas, the K,-value range is 0 0.02 to 0.03 as shown in Table 5-4 in the Hydrology Manual. However, based upon our field 
survey, we determined a range of 0.04 to 0.06 according to the base material, vegetation, 
obstruction, and irregularity in the basins. The selection of K,, values is in agreement with 
studies conducted at similar surface geographic watersheds (Zhao, 2003). 

As the Hydrology Manual notes, "some adjustment in K,, should be made for use with rainfalls of 
different magnitudes (frequencies)." We agree that K,, should be adjusted for storms with 
different return frequencies in the study since the study storm events vary from 10-year, 6-hour 
to the PMP 72-hour. However, no quantitative adjustment factors are available. Therefore, no 
adjustment is made to K, -value for different storm events. 

4.2.6.4 Channel Routing Path Parameters 

The normal depth channel routing in HEC-1 is used to route runoff hydrographs through sub- 
basins. The routing paths for the drainage area can be found in Figure 4-2 (pocket). 

The channel routing parameters include NSTPS (the number of sub-reaches to be divided for the 
routing reach by HEC-I), initial outflow, Manning's n-values for left overbank (LOB), main 
channel, and right overbank (ROB), reach length, bed slope for the routing reach, and an eight- 
point cross section (RX-RY data). The initial outflow is set as the initial inflow, which is 
usually zero (0) cfs, implying a dry channel when routing starts. The eight-point cross section 
data was obtained from field surveys (See Appendix C survey notes). The reach length and 
channel bed slope are automatically computed by WMS 7.0. The estimation of Manning's n- 
value is based on field trips, aerial photo, land use maps, and soil maps using the procedures in 
USGS technical report: Estimated Manning's Roughness Coefficients for Stream Channels and 
Floodplains in Maricopa County, Arizona (USGS, 1991). NSTEPS values for routing reaches 
are calculated by an iterative process in WMS 7.0. All channel routing parameters are 
summarized in Tables D.3-1 through D.3-3 in Appendix D.3. 

It is noted that several routing channels from field survey measurements are incapable of 
conveying peak discharges above the 100-year event (especially routing channels along the Sun 
Valley Parkway). This is because (1) there is really more than one routing channel per basin to 
convey the upstream discharges; (2) the routing channels are poorly-defined, and most of the 
flows are conveyed in the overbanks; and (3) the geological surface for the entire basin is flat. In 
those cases, the routing channel cross-sections are expanded according to the aerial photos and 
DEM data. 

4.3 Problems Encountered During the Study 

4.3.1 Special Problems and Solutions 

Several issues have already been proposed and discussed in the previous sections, such as unit 
hydrographs and basin roughness K,-values. This section covers additional issues encountered 
during the study. The next two sections are in Appendix E. 
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Time Interval for Rainfall 

Previous hydrologic studies used a 30-minute interval for rainfall distributions, such as Alpha's 
(1996). In WMS 7.0, the Maricopa County Rainfall Distribution uses a 15-minute interval that 
gives better linear interpolations than the 30-minute interval. However, the peak discharge 
results from the 15-minute interval are typically 10% higher than the 30-minute interval provided 
that all other parameters are kept the same. A comparison was conducted for basins A through C 
as presented in Table E.6-1 (Appendix E.6). This 10% difference should he considered in 
verification or comparison with other studies and sources. 

4.3.1.2 Phoenix Valley and DeserVRangeland S-graphs 

As mentioned in Section 4.2.6.2, Alpha (1996) used the Phoenix Valley S-Graph for natural 
desert rangelands because the Desertmangeland S-Graph was under development at that time. A 
comparison between Phoenix Valley and Desert S-Graphs was conducted for sub-basins A 
through C with all other parameters the same. The peak discharge results are summarized in 
Table E.6-2 (Appendix E.6). The Phoenix Valley S-Graph appears to provide a 0-23% greater 
discharge compared to the DesertIRangeland S-Graph for the same basin. 

4.3.1.3 Culvert Conveyance Capabilities along the Sun Valley Parkway 

Field surveys were conducted for major culverts along the Sun Valley Parkway in Area 3. The 
results show that up to 50% of the culvert conveyance area is blocked by sediments accumulated 
upstream, downstream, and within the culvert (Appendix C. Table C1).  The sediments are 
mostly sand and gravel with some cobbles. Many of the culverts are obstructed by dense weeds, 
brush and trees. Many of the trees are mature and much taller than the culvert (Appendix C). 
All of these factors will cumulatively decrease culvert conveyance capacity and impair its 
hydraulic functions. 

The culverts were designed to convey 100-year storm discharges (Collar Williams and White, 
1987). It is unlikely the culverts in their current condition can convey their design capacities. 
This study updated Alpha's (1996) culvert capacity verification by field measured data. The field 
measured data included culvert effective rise and span and estimation of upstream and 
downstream Manning's n-values (USGS, 1991). These values were input into HY8 version 6.1 
(FHWA, 1985) together with as-built Sun Valley Parkway roadway profiles and hydrologic 
results for each sub-basin from WMS 7.0 (this study). The results indicate the Sun Valley 
Parkway will be overtopped at the 100-year storm event due to the reduction of the culvert 
discharge capacity by sediments and higher roughness of the dense brush and trees (Table C-1). 
Without regular maintenance, the culvert discharge capacities will continue to be reduced, and 
the Sun Valley Parkway will be overtopped at lower-frequency storm events. Regular 
maintenance should include removal of existing obstructions such as sediments, trees, and 
bushes around the culverts. 
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Flow Diversions 

Flow diversions along the Sun Valley Parkway sub-basins are minimal. Diversion as used in this 
study is defined as all or a portion of the flow in one sub-basin diverting to the adjacent sub- 
basin across a common boundary with or without overtopping the Sun Valley Parkway when the 
culvert in that basin is incapable of conveying the flow to its downstream routing basin. Thus, 
the diversion can only occur when the roadway profile is at least as high as the sub-basin 
boundaries. Most of the Sun Valley Parkway road profiles are in fact lower than that of the sub- 
basin boundaries; therefore, overtopping of the Sun Valley Parkway occurs first if the culvert 
capacity is inadequate to convey the discharge. For those segments where the Sun Valley 
Parkway road profiles are higher than the sub-basin boundaries, the diversion may occur prior to 
overtopping the Sun Valley Parkway. However, field survey indicated there is no apparent 
evidence of flow diversion across the basin boundaries (Appendix C). Also, Alpha's hydrologic 
analyses (1996) indicated no diversion occurred for 100-year 6-hour storm event in Area 3; and 
there was only one diversion that occurred in a 100-year 24-hour event. Out of a total flow of 
3,084 cfs produced within Sub-basin F2,490 cfs was diverted from Sub-basin F2 to H1 when the 
flow exceeded the culvert capacity. Therefore in this study, flow diversion from basin to basin is 
negligible and not considered in hydrologic modeling. 

4.3.2 Model Warning and Error Messages 

No error messages are present in the computer model output files. There are several warning 

m messages about the channel routing, including the following: 

* * *  WARNING * * *  MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR 
OUTFLOWS BETWEEN 2 6 1 7 .  TO 3974.  

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR 
OUTFLOWS GREATER THAN PEAK INFLOWS. 

THIS  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR 
INCREASING STORAGE (USE A LONGER REACH.) 

A test was conducted by decreasing NSTEPS until the warning message disappeared. Since the 
"modified puls" routing method was not used, and there is less than 3% difference in peak 
discharge after the NSTEPS was changed, this type of warning is ignored. 

4.4 Calibration 

No calibration is performed because there is no gage station within the watershed. However, 
verification is performed (see Section 4.5.2, this report). 
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0 4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

The results for Buckeye Area 3 hydrology were obtained using the 1998 revision of HEC-1 
(version 4.1) embedded in WMS 7.0. All events are shown in Table 4-1. The peak discharges 
and times-to-peak at all of the concentration points within Area 3 are shown in Table 4-5a and 4- 
5b for existing and future conditions, respectively. The runoff volumes for the various storm 
events at the concentration points along the FRSs are shown in Table 4-6 for existing conditions. 

The higher of the two peak discharges from the 100-year, 24-hour and 100-year, 6-hour storms is 
considered the critical peak discharge and should be used for floodplain delineation studies. As 
shown in Table 4-5a & b, the peak flows for the 100-year, 24-hour storm are larger at most 
downstream outlets than that for the 100-year, 6-hour storm. Therefore, the 100-year 24-hour 
results should be used for floodplain delineation studies. In general, for Area 3, if the drainage 
area is less than 1 square mile, peak flow in a 6-hour duration is higher than that in a 24-hour 
duration for the same return frequency. For larger drainage areas, the peak flow in a 24-hour 
duration is higher. 

The FRS was originally designed to protect farmlands and the Town of Buckeye from the 100- 
year flood; consequently the storage pool was intended to contain the runoff volume from the 
100-year storm event. As can be seen in Table 4-6, the runoff volumes generated from the 100- 
year 24-hour storm at most downstream outlets to the FRS are larger than that of the 6-hour 
storm. Therefore, the 100-year 24-hour results should be used to evaluate the adequacy of 
existing FRS storage volumes. 

The peak discharge hydrographs from all the events were used as inputs for the unsteady 
hydraulic model of the Buckeye FRSs to develop a frequency-stage relationship (Volume V-B: 
Area 3 Hydraulics Report). The runoff volumes presented in Table 4-3 can be used to facilitate 
FRS management and to prepare an update of the emergency action plan for the structures. 

4.5.2 Verification of Results 

Previous studies in Area 3 were conducted by Alpha (1996) for 100-year storm events, and 
Dames & Moore (1990) for PMP storm events. The basin delineations and hydrologic 
parameters used in these studies as well as their results were compared to the parameters and 
results of the current study as verification. 

The peak flows for the 100-year 6-hour storm event from this study were 10-15% higher than the 
Alpha study. Alpha determined a single aerial reduction factor based on the entire watershed 
size, while this study based aerial reduction factors on sub-basin size. The peak flows for the 
100-year 24-hour storm event are very similar to each other for the same sub-basins (within 
*lo%). 

e The peak flows for PMP storm events from this study are 20% lower than that of the Dames & 
Moore study (1990). Dames & Moore used less detailed methods to delineate the watershed; and 
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used the SCS curve number method for rainfall-runoff conversion. The curve numbers 
determined in that study are relatively high compared to the Green and Ampt parameters used for 
this study. In addition, the rainfall precipitation amounts used in the Dames and Moore study 
were point values unmodified by the use of aerial reduction factors. 

The results using indirect method No. 2 - USGS data for Arizona are presented in Figure 4-7. 
The LP3 regression curve and 75% tolerance limits from the USGS data are plotted along with 
the 100-year storm event peak discharges and trendline from this study. The results fit within the 
tolerance limits, and the trendline is very similar to the USGS's. 

The second indirect method use Boughton and Malvick Envelope Curves, as presented in Figure 
4-8. The Boughton and Malvick Envelope Curves are plotted along with the 100-year storm 
event peak discharge and trendline from this study. The results are all under the Boughton 
Envelope Curve, and are in agreement with the Malvick Envelope Curve. 

The third indirect method of verification uses the USGS regional regression method (Thomas et 
al., 1995). Table 4-7 shows the USGS envelope curve data, 100-year regional data, and 100-year 
low-to-middle elevation peak discharges compared to basin size. Table 4-8, which is a sub-set of 
Table 4-5a, shows the peak discharges (100-year 6 & 24-hour) for all sub-basins in the Area 3 
arranged in an ascending order of the sub-basin area. The comparison between Table 4-7 and 
Table 4-8 indicates the results from this study are relatively low compared with the regional 100- 
year discharges, but are all above the low-to-middle elevation values. The results are in 

a agreement with those studies conducted in comparable areas (Zhao, 2003). 
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Table 4-3 
Hydrologic Responses for Various Storm Events (Peak Discharge and Time to Peak - 

Existing Condition) 
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Note: 

1. Station designations can be found in Figure 4-6. 

2. Basin series of A through D are not within the Area 3 boundary. They are presented 

in the table to update Alpha's study. 

Table 4-4 
Hydrologic Responses for Various Storm Events (Runoff Volumes - Existing Condition) 

Note: Station designations can be found in Figure 4-5; runoff volume unit: acre-feet 
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Table 4-5 
USGS Regression Data (Digitized from Figure 41 in Thomas et al., 1995) 

Table 4-6 
Area 3 Sub-Basin Existing 100-year Peak Flows 
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Appendices 



BuckeyeISun Valley ADMS 

• A. References 

A.l Data Collection Summary 

The Data Collection Report was submitted on January 5,2004. The following is the executive 

summary. 

The Flood Control District of Maricopa County (District) contracted with PBS&J to perform the 

BuckeyeISun Valley Area Drainage Master Study (ADMS). The study will identify area 

flooding, drainage, erosion, and sediment problems in the study area; evaluate existing 

floodplain delineations and delineate addition floodplains; identify a range of viable solutions; 

and develop preliminary development guidelines for the area. The data collection task is the f i s t  

step in this effort, and is the foundation for subsequent detailed studies. 

Available mapping was compiled and an inventory is included in this report. A map exhibit 

prepared for this study includes the boundaries of the study area, known flooding problems, land 

a ownership, and existing and future land uses. 

Existing infrastructure and major utilities within the study area were identified and will be 

integrated into the hydrologic study for each sub-watershed. 

Historic flooding events were investigated and information was collected from various sources. 

Historic flooding descriptions and photos are presented in this report. The log of drainage and 

flooding complaints maintained by the District was examined. The complaints originating from 

the study area were reviewed and are summarized in this report. The sites experiencing repetitive 

flooding will be emphasized in the study. 

Previous hydrologic and hydraulic studies related to this study were reviewed and discussed. The 

studies that could be used as a basis for hydrology in the BuckeyeISun Valley ADMS were 

identified. The studies are reviewed in sufficient detail to provide a basis for determining 

whether updating elements of those studies is feasible and adequate for the purposes of this 

project. 
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B. General Documentation & Correspondence 

The general documentation and correspondence for this project are organized in the 
Project Administration Report for the BuckeyeISun Valley ADMS included in Volume 
VIII, Supporting Documents. The following sections are included in the Project 
Administration Report. 

B.l Special Problem Reports 

NIA 

B.2 Contact (telephone) Reports 

NIA 

8.3 Meeting Minutes or Reports 

NIA 

8.4 General Correspondence 

NIA 

8.5 Contract Documents 

NIA 
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a C. Survey Field Notes 

C.l Survey Field Notes for Aerial Mapping Control 

N/A 

C.2 Survey Field Notes for Hydrologic Modeling 

C.2.1 Sun Valley Parkway Major Culverts 

Note: Culvert number follows Alpha Engineering Report (1996) 
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I A 

rlcrure.1 

Culvert #1 looking downstream 
Pichlre.2 

Culvert #1 loo& upstream 

Picture.3 Picture.4 

Culvert #2 looking downstream Culvert #2 looking upstream 

Picture.5 

Culvert #3 looking downstream Culvert #3 looking upstream 
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Pictore.7 

Culvert #5 inlet 
Picture.8 

Culvert #5 looking downstream 

Picture.9 Picture.10 

Culvert #5 looking downstream into culvert Culvert #5 looking upstream 

Picture.11 

Culvert #6 looking downstream 
Picture.12 

Culvert #6 looking downstream into culvert 
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Picture.13 

Culvert #7 looking downstream 
rlcmre.14 

Culvert #10A looking upstream 

Pictnre.15 Picture.16 

Culvert #11 looking downstream Culvert #I1 looking downstream into culvert 

Picture.17 

Culvert #11 looking downstream into culvert 
Picture.18 

Culvert #11 looking upstream 
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Pictnre.19 Picture.20 

Culvert #I1 looking upstream into culvert Culvert #12 looking downstream 

Piehlre.21 Picture.22 

Culvert #12 looking upstream Culvert #13 looking downstream 

Picture.23 

Culvert #13 looking upstream 
Picture.24 

Culvert #16 looking downstream 
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Culvert #16 looking upstream Culvert #18 looking downstream 

Picture.27 Picture.28 

Culvert #I8 looking upstream Culvert #21 looking downstream 

Picture.29 

Culvert #21 looking upstream 
Pictore30 

Culvert #22 looking downstream 
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r I E L Y r r . J I  

Culvert #22 looking downstream into culvert 
r1crure.52 

Culvert #22 looking upstream 

Picture.33 Picture.34 

Culvert #24 looking downstream Culvert #24 looking downstream into culvert 

Picture.35 

Culvert #24 looking upstream 
Picture.36 

Culvert #25 looking downstream 
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KlCIUrl%J 1 

Culvert #25 looking downstream into culvert 
Pifture.38 

Culvert #25 looking upstream 

I'ichlre9Y 

Culvert #35 looking downstream 
Picture.40 

Culvert #36 looking downstream 

Picture.41 

Culvert #36 looking upstream into culvert 
Picture.42 

Culvert #37 looking downstream 
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F'icture.43 

Culvert #37 looking downstream into culvert 
r1cmre.44 

Culvert #37 looking upstream 

Picture.45 

Culvert #38 looking downstream 
Picture.46 

Culvert #38 looking upstream 

Picture.47 

Culvert #38 looking upstream into culvert 
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I C.2.2 Sub-basin Boundaries Along Sun Valley Parkway 

I 

Picture.48 Picture.49 

MIA3 Boundary at Sun Valley Parkway C21E2 Boundary at Sun Valley Parkway looking 
looking east east 

I 
P !SO Picture.51 

C2/E2 Boundary at Sun Valley Parkway lookingE2/F3 Boundary at Sun Valley Parkway looking 
west east 
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Picture.52 

F3/H1 Boundary at Sun Valley Parkway lookin@3/Hl Boundary at Sun Valley Parkway looking 
south east 

. . 

. . ,, 

Picture 5 4  

F3/H1 Boundary at Sun Valley Parkway lookingHl/Jl Boundary at SunValley Parkway looking 
north south 

n Hl/Jl Boundary at SunValley Parkway lookingHl/Jl Boundary at Sun Valley Parkway looking 
east north 
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Picture.58 

L2iM2 Boundam at Sun Vallev Parkwav 

Pictured0 

L 2 M  Boundary at Sun Valley Parkway 
looking north 

L2iM2 Boundary at Sun Valley Parkway 
looking east 
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C.2.3 Routing Channels 

Picture.61 

Routing channel B1-B2 
Picture.62 

Routing channel B1-B2 (Lob) 

Picture.63 

Routing channel B1-B2 (ROB) 
Pictured4 

Routing channel J1 -J2 
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rlcrure.oo 

Routing channel J1-J2 (LOB) Routing channel 51-52 (ROB) 

Pictured7 

Routing channel L2-L3 
Pictured8 

Routing channel L2-L3 (LOB) 

Picture.69 

Routing channel L2-L3 (ROB) 
Picture.70 

Routing channel MI-M2 
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n c m r e . ~ ~  

Routing channel MI-M2 (LOB) 
~ ic ture .7~  

Routing channel MI-M2 (ROB) 

Yicture.73 
Routing channel W1-W2 

Picture.75 

Routing channel W1-W2 (ROB) 

Picture.74 

Routing channel Wl-W2 (LOB) 
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C.2.2 Routing Field Notes 
~~~ .~ ~~~ ~ ~ -- - . 

I - 

Basin ID: l~*-- Date: 

Routing Channol ID: -- PW,: /9*lqe /~P/G.& ha.. q 
STANO.: / jVJ: Z? ! ?7& - 
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Easin lo: 
Date. - 

ROlrtl l lw Channel ID: 
[ I / (  8/03 - ~ ~ o j e e t .  b L ~ L & ~ Q  f lDN 5 - /\ 3 

STANO. 1 I - -  - 
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Basin ID: > Date: A - 
Routing Channel ID: prnjsci: 
STAND.: / 

? 1 7 '  

! 

I 
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Routlng Channel ID: 

lio n ~ ~ m m n r n ~ ' ~ n u i i ~ a ~ a a ~ d i i n r  m b m : . ~ ~ a i ~ - d r . ~ ~ ~ ~ i a ~ i a ~ ~ o s , i ~ o ~ ~  
"1  - r ~ ~ ~ ~ ~ a ' ~ r ~ ~ ~ W 6 i ~ a d ~ i r n t h . n n ~ l ! U o m ~ ~ ~ u l i ~ i G ~ m T ~ ~ Z ~ U I ~ . I m i i  
~ Z - ~ " ' W 8 l n r : ~ l # b s # ~ d i i ) . I ~ n m ~ ~ ~ ~ : u U o r ~ ~ m n i ; a r 9 2 ~ Y S O E E 1 ~ ~ ~  
*I-mn"in.hnili."b.a.drpn~mn">irn~Tdb-IB"B,l.l, 
L % ~ L ~ ~ N ~ : ~ ~ ~ ~ ~ O " * & L I L I " , " Z ~ ~  



BuckeyelSun Valley ADMS -Area 3 Technical Data Notebook 

1 

- cC'6 Z7C 
Basin ID: 111 I- Date: 

Routing Channel ID: 
I 

STANO.: - ! 
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D.Wydrologic Analysis Supporting Documentation 

D.l Precipitation Data 

Table D.l-1 

Rainfall Amount Calculation from Prefre, in DDMSW (ver. 2.1) 

a 
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Figure D.l-la 

Buckeye Area 3 FRS #1 I-D-F Graph 

10 100 

Requency [years] 
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Figure D.l-lb 

Buckeye Area 3 FRS #2 I-D-F Graph 
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Figure D.l-lc 

Buckeye Area 3 FRS #3 I-D-F Graph 
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D.2 Physlcal Parameter Calculations 

Table D.2-1 

Existing Conditions Land Use Look-up Table for Area 3 
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LU code ( Land Use Description I IA (RTIMP~% veg / saturation 
2 1 0 ) ~ ~ e c i a l t ~  Commercial (<=50,000 sq. R.) 1 0.10) 801 65lnorrnal 
2201~ei~hborhood Commercial (50,000 to 100,000 sq. ft.) 1 0.101 801 65lnorrnal 
2301~ommunit~ Commercial (1 00,000 to 500,000 sq. ft.) 1 0.101 801 751norrnal 

Table D.2-2 

Soil Map look-up Table for Buckeye Area 3 
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Soil LID 
64531 
64532 
64533 
64534 
645351Eba very gravelly loam, low precipitation, 8 to 20 percent slopes 

Soil Description 
Dixaleta-Rock outcrop complex, 25 to 65 percent slopes 
Dixaleta-Rock outcrop complex, low precipitation, 25 to 65 percent slopes 
Eba very gravelly loam, 1 to 8 percent slopes 
Eba very gravel& loam, 8 to 20 percent slopes 

- 

0.231 01 

645371~ba-continental-cave association, 3 to 20 percent slopes 
- 

0.131 01 100 

64545 
64546 
64547 
64548 

. . 
. .. 

m D-7 BuckeyelSun Valley ADMS 
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XKSAT 
0.33 
0.33 
0.23 
0.23 

64536jEba-continental complex, 1 to 8 percent slopes 

64549 
64550 
64551 
64552 

0.071 01 

645381Eba-continental-cave association, low precipitation, 3 to 20 percent 

Ebon very gravelly loam, 8 to 20 percent slopes 
Ebon-Contine complex, 1 to 8 percent 
Ebon-Gunsight-Cipriano association, 3 to 25 percent slopes 
Ebon-Pinamt complex, 3 to 20 percent slopes 

RTIMP 
35 
35 
0 
0 

0.131 0) 100 

Ebon-Pinamt complex, 20 to 40 percent slopes 
Estrella loams 
Gachado-Lomitas complex, 8 to 25 percent slopes 
Gachado-Lomltas-Rock outcrop complex, 7 to 55 percent slopes 

Yo 

Effective 
100 
100 
100. 
100 

0.03 
0.03 
0.1 1 
0.06 
0.06 
0.26 
0.24 
0.16 

0 
0 
0 
0 

100 
100 
100 
100 - 

0 
0 
0 

20 

100 
100 
100 
100 
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L C ~ : ~ : ~ C ~ ~ ; ~ ~ U ~ ~ ~ ~ V ~ C ~ ~ ~ I ~ X ,  1 lo 10 p&r~cnls"es 1 01 01 100 
C534C Ii c lcr -Cachndo.G~nc '~_ht~~xI~emely gr,?vclly_<ndy loams, 1 lo 25 pcrcenl slopes I 0.4 151 100 

sardy loams,-! to 10 percent slopes I 1.2) 01 100 
sondy lo8.w~. 1 to 3 pcrccnt slopes 1.21 01 100 

65351 i~omoli-comobabi association, 5 to 15 percent slopes 1 0.481 01 100 
653521pits 01 01 100 

complcx, 1 ro 15_perccnl slopes I 1.21 151 100 
ex, 1 x 3  percent slopes 0.94 261 100 

~ 

653641~akes, ponds, reservoirs - perennial 01 11% 
653651~ellton complex 1 d 01 100 
653661why gravelly fine sandy loam 01 01 100 
653671~h~-~ar r izo  complex, 0 to 3 percent slopes I 0.46 01 100 

e m D-9 BuckeyeISun Valley ADMS 
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658311~osltas loamy fine sand, sodic, 0 lo 3 percent slopes 1 01 01 100 
658321~hontik~edun complex, 0 to 3 percent slopes 01 01 100 
65833Talal 
65834Trix 

65836 

7031 6I~elnorle-stagecoach complex, 1 to 20 percent slopes 1 01 01 100 
70318~~elthorny-~arzona-rock outcrop complex, 15 lo 60 percent slopes 01 01 100 

7031 
7031 5 

silt loam, 0 to 2 percent slopes 
loam, sallne-sodic, 0 to 1 percent slopes 

65835Vlnt-Yahana complex, saline-sodlc, 0 to 10 percent slopes 

-- 

70328(~lendale clay loam, 0 to 2 percent slopes, flooded I 0) 01 100 
703291~lendale silt loam, 1 to 3 percent slopes 01 01 100 

6 5 8 3 7 8  
65838Yahana siltv clay loam, 0 lo 2 percent slopes 

3Chutum loam, 1 to 3 percent slopes 
Dateland-denure association, 1 to 3 percent slopes 

7031 9 

345whda-stagecoach complex, 1 to 15 percent s opes I 01 01 
703471~ajarito-sahuarlta complex, 1 to 3 percent slopes 01 01 

0 
0 
0 

D-10 BuckeyelSun Valley ADMS 
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0 
0 
0 
0 

Denure-momoll complex, 1 to 5 percent slopes 
70323Gachado-lomitas-rock outcrop complex, 15 to 45 percent slopes 
70324Gadsden silty clay loam, 0 to 1 percent slopes 
70325Gllman very flne sandy loam, 0 to 1 percent slopes 
70327Glenbar loam, 0 to 1 percent slopes 

Why-Brlos complex, 0 to 2 percent slopes 

0 
0 
0 

0 0 100 
0 0 100 

0 

100 
100 
100 

0 
0 
0 
0 
0 

I O o  
100 
100 
100 
100 
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@ 

ilo complcx, 1 to 5qerccnl slopes 0.231 01 100 
0.231 01 100 

~ ~~ 

645102)Ri I'to gr2vel y loam, 1 to 8 percent slopes 
6451 03 Roc6 o~lcrop-Gacnado complex, 5 lo-25.percerl slopes 
645104'iock o J ~ c r o i : ~ ~ p ~ e x ,  15 lo 65 percgLs opes .. . 
G45105 Rock oulcrop-l.cnlrans complex, low prcc'pitat:on, 15 to 65 percent slopes k 
200451 
200452 
300337 

645101 

w D-1 1 BuckeyeISun Valley ADMS 
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0.4 
0.1 

0.14 
0.14 

6451 i8 
6451 
6451 
645121 
645122Vado 

Loam 
Loam 
Saucedo volcanics - includes rhyolite, latite, and andesite 

6451OOO~ilotoia-Vaiva-Rock oulcrop compiex, 20 lo 65 percenl slopes 
Rillito loam, 0 to 3 percent slopes 

0 
65 
60 
60 

Tremant-Rillito complex 
19Tremant-Suncity complex, 1 to 8 percent slopes 
20Tres Hermanos ~ravel ly sandy ioams 

Tres Hermanos-Anthony complex, 1 to 5 percent slopes 
gravelly sandy loam, 1 to 5 percent slopes 

0.25 
0.25 

0 
0.4 

0.28, 
100 
100 

1 OQ 
100 

0.42 
0.14 
0.06 
0.12 
0.33 

0 
20 
0 

20 
0 

100 
100 
100 
100 

1 OQ 

0 
0 
0 
0 
0 

-- 

100 
100 
100 
100 
100 
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Soil LID 
6513259Glenbar 
6513261 
651 3263 
6513444 
6514221 
6514223 
6514227Laveen 

Soil Description 
clay loam 

Glenbar clay loam, saline-alkali 
Glenbar clay 

6514229 
6514231 
6514421 
6514449 

Harqua-Laveen complex 
La Palma very fine sandy loam 
Laveen sandy loam 

loam, saline-alkali 

6552063 
6552421 
6552423Carrizo 

XKSAT 
0.04 
0.04 
0.01 

Laveen clay loam 
Laveen-Antho complex, saline-alkali 
Maripo sandy loam 
Mohail sandy loam 

0.15 
0.26 
0.4 

0.25 

rn D-13 BuckeyeISun Valley ADMS 
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Avondale clay loam 
Carrizo gravelly loamy sand 

fine sandy loam 

RTlMP 
0 
0 
0 

0.04 
0.33 
0.4 

0.39 

% 
Effective 

100 
100. 
100 

0 
0 
0 
0 

0.04 
1.2 

0.25 

100 
100 
100 
100 

0 
0 
0 
0 

100 
100 
100 
100 

0 
0 
0 

100 
100 
100 
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1 ' 5 1 $ 4 l . ~ ~ ; ' ~ o ~ ; , l l - ~ r m n t  -. - complcx, . -. - - 0 t ~ c ' _ c c ~ ! , s l o p c s  0.151 01 100 
ti51 502i70'~crryv.l epr;! clly l~.?_mlO!p.~.x!ccr7!~Jes . - 0.371 01 100 

Pcrryv: le . g r a v e l l y  1 to 3 perccnt slopes 1 0.38) 0) 100 
Ic-E'fl'to com7glcx. 0 tq 3 pcrccnt slopes ~- 0.281 01 l o o  

• 

66583122/Tremant gravelly loam 1 to 3 percent slopes 0.361 100 
6515850221~remant complex, 0 to 3 percent slopes 0.121 01 100 

XKSAT 
0 
0 

651422862 Soil LID 
651 441064 

RTlMP 
0 
0 

Soil Description 
Man-made levee 
Waste stabilization pond 

651 
651 
651 
653422862 

Yo 
Effective 

100 
100 

- 
sandy loam, 0 to 1 percent slopes 

fi55504720'~inal aravcl . - . . y . . /?am, -. - 0 - to -. 1 pcrccnt slopes 0.4 01 100 
~55504724'Pinal gravel v I?em2 1 !_03 perc~j.s_lopes I - 0.4 01 100 

585520Tremant-Rillito complex, 0 to 1 percent slopes 
585522Tremant-Rillito complex, 1 to 3 percent slopes 
585624Tremant-Rillito complex, 0 to 5 percent slopes 

Man-made levee 

655325462 
6554221 20 
655422122Laveen 
655422920 

fi5550G^s20'Pinnmf,vcry g r s v r ?  ?am, 0 to 1 ~ercc-nt s opes 0.4 01 100 
~ ~ ~ m f , ~ ~ ? r ~ ~ ! ~ v , c  ly loam, 3 lo 5 pcrccnt s opes 0.41 01 100 

0.4 
0.4 
0.4 
0.4 

p'i!o gravelly loam, 0 to 1 pcrccn!gopes 0.4 01 100 
pll[!o_.grnvclly loam, 1 to 3 percent sly-es 0.4 01 100 

0.1 1 
0.13 
0.14 

0 

Gravel pit 
Laveen loam, 0 to 1 percent slopes 

loam, 1 to 3 percent slopes 
Laveen clay loam, 0 to 1 percent slopes 

16555855221~remant gravelly loam, 1 to 3 percent slopes 0.11 0) 1001 

0 
0 
0 
0 

BuckeyelSun Valley ADMS 
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0 
0 
0 
0 

100 
100 
100 
100 

C 
0.25 
0.25 
0.04 

100 
100 
100 
100 

0 
0 
0 
0 

100 
100 
100 
100 
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Table D.2-3 

Summary of Green & Ampt Parameters for Buckeye Area 3 Existing Conditions 
0 
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Table D.2-4 

Summary of Lag Time Estimation for Buckeye Area 3 Sub-basins 

rn 0-1 7 BuckeyelSun Valley ADMS 
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D.3 Hydrograph Routing Data 

Table D.3-1 

wz 
X I  
Y i  
z i  

Summary of Routing Channel Parameters - Length, Slope and Manning's n 

Routing Channel 1 n-left 1 n-channel) n-rlght I L [ft] I S [ftlfl] 
A1-A2A 0.0451 0.0451 0.04d 7,20d 0.014 

2 . 8 5  

0 .79  

0 .58  

0 . 6 6  

- 

D-18 BuckeyeISun Valley ADMS 
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e 

3 . 2 5  

2 . 6 0  

1 . 3 7  

1 . 7 0  

1 . 1 9  

1 . 4 4  

0 . 5 3  

0 . 6 6  

178.54 

288 .89  

771 .84  

47 .00  

Phx Mnt 

Phx Mnt 

Phx Mnt 

Des R n g l n d  

0 .050  

0 .050  

0 .050  

0 . 0 5 5  

4 4 

4 0  
1 7  

3 9 
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Table D.3-2 

Summary of Routing Channel Parameters - Representative Cross Sections 
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Table D3-3 

Summary of Routing Channel Parameters - NSTEPS Used in HEC-1 Models (Existing 
Conditions 

w D-20 BuckeyeISun Valley ADMS 
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D.4 Reservoir Routing Data 

NIA 

D.5 Flow Splits and Diversion Data 

NIA 

D.6.1 HEC-1 Output File 10-Year 6-Hour & 24-Hour 

D.6.1.a IIEC-1 Output File for 10-year 6-hour Storm (Existing 
Conditions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

+ FLOOD XIDzOCmPH PkCUeE ( H I C - I >  . Y.8. W C O W 6  OP ENCISEEIIT . 
NAY lPPl . H"DROL".@IC eNrINBClZNC CmmR . 

YEPIIIO# I.O.1E 609 SICOM, BTllBEI . OIVIS. ULImRXII 91616 . . RUli OllE Tl*b - . l9161 511-3148 
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I D  BYILmye16un Ya1l.y AOM - my 200, 
ID i i r h a . ~  ~.bi n., IIC. - -1.~1 Jacm u n u  
iD 10-Ya.r & - M I  
ID OXI.ll.~ C."dlt'W. 
iD Ire. I - B"L-ba.l.. A-C IAlWi.1 .." upd.t.,i 
ID L a l n l . l l  LO.. *.tM - Cr.." L rn 
XD Unlt Hydrapr.ph i.lhM - I C W  8-Cr.ph 
ID man"., lout,"* *.,hM - Y D M 1  D.*" 
ID Lmnd Y.. - I C m S  CIS Data8 ragLanaul.  l t P D D l  
I D  Soil Date - USDA 8 E l  Ss11 6"-y 111111 1 1911) 
ID "n l t . -L , .L I  L". ,U,  S l l l r i )  LACllm, ........ 
.- 
I" I, OIJUI, 0 
JD 2.08 0.01 . (-hour di.tT1bYtlOnl P.et.rn 1.0 
tc  0.0 0.00, 0 . 0 I I  0 .021  
PC 0.087 P . D W  0.118 0.118 
PC 0 0.911 0.911 0.WI 
I* I, PI.IW9, I 
m 2.068 0.s . ( -hew dl.tr1hYllOn. Patl.xn 1.0 
IC 0 . 0  0.008 0.01' 0 .021  
PC O.DI7  0 . 0 9  0.11, 0.111 
PC 0 . 0 0  0.971 0.$1$ 0.SSI 
IN I$ 01JW94 0 
JD 2.051 t .0  . 6-hoYr dl.rrlbutlo", P.,l.Z" I., 
EE 0.0 0,008, 0.016 0.025 
PC 0.087 P.DP94 P.llll 0.llb 
PC P.$lll 0.9684 P.l l l l  0.9811 
IN I5 OIJWM 0 
JD 1.W1 5.0 . 6-hOui di.ti lbYlion, p.ll.rfi 1.> 
re a.o o.on o . o l r 3  0.026r 
PC 0.iOl 0.1171 0.1111 0.1127 
PC 0.9487 0 . 9 I Z  0.1141 0.9877 
IN I, 01JWB4 0 
JD L.9,I LO.0 . ChoYI dlstrlbuI1m, P.tt.in 2.7 
VC 0.0 0.0114 0.OllP 0.0217 
PC 0.1223 0.1112 0.1604 0.1063 
PC 0 , > 4 7 i  0,9608 0.$73S 0.$873 
I* 1, PIJ.",, 0 
m L . l l ,  20.0 

CIIOYI dl.t~lbYIio", pattarn 1.1 
@O 0 .0  0.0111 0.022 0.011B 
PC O.L4I 0.1111 0.11121 0.83 
PC b.9414 0.$$8 0.9710 O.WC3 
IM 1, P1JW94 0 
JD 1.811 $0.0 

+hour dlslrlbullon. p0tt.m 1.4 
PC 0.0 0.0172 0.OlSl 0 . 8 1 8  
PC 0.1111 0.llDI P.llll P . l + l l  
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H.C., l Y r n  PA.2. 1 

....... ....... ....... ....... ....... ....... ...... ZD.......I... .... I..... 4 5 6 7 8 9 10 

EIR E m  cl-Cl 
no 0 (I 0 . 0  22 
XC 1 

. . . . . .  
M TXE FOLLOYIUC P W m S  "Em PROVIDED FOR lHiJ BASIM 
M L-4.44 Lca-2.3% 1-36.>> 0 . 0  LIC-81.0 
m 3 - C W "  IYPE-DP6 R N O m  
I10 0 P 0.0 1 22 
m" 1 . 1 8 6  
LC 0.345 0.345 4.357 0 .111  0 .0  . -. 

n 2  M E l l l  CNUIB c3-CI 
ill 0 0 0 0.0 0 21 
>I4 "C 2 

I>, M FI 
116 nn THE roLLouraO P W r r D R J  mas saovraro roa mlS srSll 
ill XII L-2.18 LC.-0.88 1-11.11 4 U0-99.9 
llB IVI S - C W H  nPE-YBS RXGLUD 
liP m D 0 0.0 22 
120 BI 1 . 4  
121 LC 0.127 0.327 4 .791  0.29 0.0 . C4 
122 U I  0.0 111.81 1S3.1 106.18 642.b1 818.18 1021.1 11011.79 1120.31 1014.0s 
125 UI 868.1 6 9 4 . 1 1  119.79 412.88 36i.Ol 288.87 212.67 190.12 l 4 9 . O i  1 2 4 . 9 1  
1 2 4  Y i  118.1 80.67 73.18 28.08 28.68 28.68 28.60 28.68 1 8 . 6 8  28.68 
121 "1 0 .0  

112 M A 1  
111 U( I Y E  IOLLOYI1IC P m I B a 9  UIP4 IIIOVImED roil i"lS B U I U  
194 )a 1-2.20 Lca-0.86 S-322.08 En-0.050 UC-29.9 
115 M 6 - C W H  TIPE-PHX nxr 
116 M 0 0 0.0 1 22 
111 B1 1.101 
l l B  LO 0.35 0.35 4.057 O.aI7 9.715 
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so Kx E l  
6 1  m TIE lOlLOXIliB P W Z T E R S  mRE PLOYlDED FOR TXIE BnSIM 
c2 M >-2.,e Lrl-l.08 8-11.16 i t".O.OIS uc-.7. i  
6 1  xn S-G-n TYPE-DES RNFLHO 
64 XO 0 0 0.0 1 12 

7 ,  w. I, 
75  M rnE ForLavIlo PrauvrEas  mas PaovrDro ron rxIs smz* 
16 a* 1-1.23 Lca-1.81 1-681.00 m-0.0% -40.4 
7, x, I - W B  I7PE.P.X mI 
78 bO 0 0 0.0 i 22 
1 9  BI 1.511 
80 LC 0.li2 0 .25 )  4.961 0.366 11.111 

ill 
122 
111 
124 

m X 1 8  
M 1 H i  roLLOYlNC PUUXhImJ mRE PROVIDED TOR IBIS B1SIN 
M L-2.01 Lnn-0.83 S-60.78 M-0.015 I1C-43.5 
x, 3-CWLPII nPE-DEI  LNCLHO 
lio 0 0 0.0 L 22 
BI 0 . l U  
LC 0.15 0.3, 2 .  0 . 6  0.0 

"EC-l I N s m  PACE I 
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1 0 4  0 6  2 0 4  9 0 . 9  42.11 42 .11  0 . 0 3  42.11 41.11 41.81 
VZ 4 4 2 . 3  4 . 3  4 2 . 3  4 2 . 0  4 . 8  4 . 3  4 0.0 
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""DX'CWillP 11 
R i  251. 4.25 22.  6. I .  0.28 

E n v n D  m 
llil 251. 4 .2% 22.  6 .  2 .  0 . 1 8  

" I D I a , a , B  AT 
n i  1011. 1 . 9 2  903. 79. 26. 5 .69  

ROUlZl I0 
It>-*l  815. 6 .71 297.  79. 2 .  1.61 

"TnRoGwn AT 
Hz 211. 1 . 4 2  92.  21. 8. 1 .14 

I C O B I U E D  AT 
I el>.  5.7,  3.1. $3.  11. 11.12 

ROUTED m 
11 1 0 3 .  6.75 291. @I. 21.  11.12 

"YDROW.wM AT 
U1 102. 4 .10 81. 20. I .  1.52 

ROVIQI) 10 
81-N2 111. 6.25 80. 20. 1. 1.m 

B m R O G w "  *7 
N1 3 5.25 100. 26. 9. 1.33 

2 eDnsmm IT 
N 311. 6.11 1%. 31. 52. 4.85 

no- zo 
8% 300. 6.17 1)s. I,. 11. I.85 

ImMCW1I II 
@LA 292.  4 .50 45. li .  4. 0.W 

BOUIED m 
PiA-IB 110. 1.92 45.  11. 4. 0.50 

" Y D & O S W "  AT 
PlB 110. 1.17 83. 21. 7 .  1.91 

2 COBIUBD AT 
P 28'. 5.17 LO&. 21. 9. 2 .14 

LO- m 
12R 284. 5.Z7 106.  27. 'I. > . I 4  * 

pm 
D-37 BuckeyeISun Valley ADMS 
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RmROCIUsB AT 
01 119. 1.11 96. $I. I. 3.09 

nomm m 
7" 319. 5.33 96. 25. I. 3.09 

HmRDClUPll AT 
0 l l b .  4.87 89. 20. 1. 1.30 

MUM m 
On-11 111. 1.11 80 ,  I D .  1. 1.30 

XIDRf f ims l  L, 
01. 192. 4.11 70. 11. 6. 0.94 

1 c w m m  
0 401. 3 . 1  111. It. 11. 2.23 

ROW m 
1,s 408, 8.0,  111. 12. 11. 2.11 

H I D B O T W "  I, 
LI l l 9 .  4.83 111. $8. 1). 3.$S 

Lourn m 
&I-11 4 .  $.PO 126. S8. 1). 3.89 

H I D R ( I C ~ I (  A7 
LII 30,. 4.67 47. 12. 4 .  0.69 

2 COH.IN.D A7 
Llll I O I .  5.00 141. 64. 21. 4 .14 

B O U ~  m 
L I C l l  100. 1.11 246. 64, 11. 4.24 

*maoraun a. 
U I  IS>. 5.17 91. I>. I. 4.08 

I cm1W.D A, 
11" 111. s.7, ill. 70.  21. 1.11 

a m  m 
LIB-LI 632. 8.0, $68. 70,  I , .  8.32 

H I D W W I  II 
It0 211. 4.11 $3. I,. 4. 1.11 

LO- m 
LIC-2D 211. S.8, $3,  11. 4. 1.11 

I I D B O E W Y  A t  
LtD 211). 4.79 4 4 .  It. 4. 1.11 

1 C W I N I D  AT 
L IW 217. B.33 6,. 16. $. 2.96 

R 0 " M  m 
L1D-L, 111. 9.11 61. 16. I. l . I $  

I m R o C W 1 (  AT 
L.3 2 8.33 111. >I. LO. $.IS 

1 C W I I I o  LT 
L 624. 1.01 111. 92. 30. L6.73 

ROW m 
11 412. 8 3 1  265. 1). 1 4 .  11.11 

n x n I m w n  ) ~ 1  
II 110. 4.80 41. I>. 4 .  0.66 

L m  To 
(I 310. 4.90 41. 11. 4. 0.66 

v.8. wn caw8 or msrmls . . IIOLOLffiIC EITlNEEllUG C B N m  . 
609 SECOND IIWSZ . DIVlb, C U l F O R N I I  956,' 

I 9 1 0  $51-1748 
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Contract FCD 2002C027 



BuckeyeISun Valley ADMS - Area 3 Technical Data Notebook 

LZW I0 ....... 1 ....... 2 ...,.,, 3 .,,,.,. 4 ,...... 5 ......, 6 ....,,, 7 ....,. ~8 ....... 9 .,.... 10 

B ~ ~ * ~ ~ ~ ~ s ~ ~  valley rons - 1 Mrcn 2004 
PBS.J - Y"d.l...: J S E O ~  IIIUe i "en cnan 
3 0 - Y P ~ I  6-hour 
E X l S i i " r i  Condltlona 
-8% 1 2  (Sub-bellnl J-Y) 
%.,"tal l  Lass nethob - r i r e n  ' hw 
unit ~ ~ a ~ ~ ~ ~ . ~ n  nerhoa - rcoac &-crash 
channel aouixnr xrrhod - norm.1 Depth 
Lano US* - FCDXC CIS oar.: mag_land"ae 120001 
saLl neta  - USDA S C I  Sail Survey ,1972 6 1P811 
Ynlta - Llnll L r o l d l  S<Ltlnil LAClalnJ 

39 M 81 
1 0  ac rxr raLL0*Isc siau*rreas "mar PnovIaEo roa THIS 
4 1  m - 2 . 3  lca-0.52 S.119.99 m-O.bIO LIC-29.0 
at  w I.CII*PI TYFE-PYOENIX XOtmIllN 
43 M 0 0 0 .0  1 22 
4, BI l.llOl 
0 LB 0.15 0.13 a.181 0.412 6.918 

66 M T I  
67 m IHE rOLLDUiUO PILU*EIERJ mi-i PIOYIDED FOR *"*I BlSM 
6b m - 4 . 3  LEa-l.18 1-271.89 Xn-0.050 -51.0 
6 0  m S.GIULPH TYPE-PXOENIX nOtmIAIY 

Ruu0t.T ImaYUIl 
PLOY IN CUBIC FEII PCB SBCOM1 

TIME IN "OMS.  UIEL I N  SQ"UIE NILES 

PYY( TIME O. XUEBAC. FLOW FOR MAXI* PbBlCm BlSlH Y r U I r n  IlME or 
W E ~ T I O H  IIIIIW rrow PE~VI - &IAGE STACE 

&-"OM ~li-mm 12-80m 

H I D I I O C W X  AT 
S1 2 4.13 77.  I P .  6. 1.11 

BuckeyelSun Valley ADMS 
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...... 
8- 621. 4.13 77. It. 6. 1 . 4 1  

""DROTW" A r  
UI ($8. 4.42 I?. 22. 1. 1.11 

WUIED m 
Urn 638. 4.42 87. 22. 1. 1.11 

"maoOW" AT 
71 111. 4.61 111. 44.  18. 3.04 

ROWED m 
TW 812. 4.69 111. 4 4 .  15. 1.04 

1.8 c~r : * :~ tc ,a6  LI L A S I U : ~ ~  -x-:*- 1*0 -11101- chuzm PRW  OBI vsm *Ira ru is?>-srrrx lvsm rraucnw. 
i . .~ LLT:*:II_\ or -*-?x*- DI X"-CLXL XAI CW:EC LIT" I I N X W ~ ~  P I I ~  l a  srs n. I - la  13  I". r o r r i w x  $uslc* 
lr. .Cl::rli ? I b L R L U  C':T:CII I . B Q l l E * < S  . I I h X E  m i h I  :*"Act C A I : L l l l l O * .  O l l i h L I 1 1  I I A < . I  I W C W E b  
I I S L T L .  ,,I*r srl:r8 1: l,!lXLO U L ( 1 l l I I O Y  I Y I I R Y U  LC68 MIc:'LTm UT U P ,  IYII:IPA,,W 
hi*Y*, IC *CX ,:v,:z LI:,,tw:, ,LLEIIIIU 

"IC-I xnur 
ZD ....... I ....... 1 ....... > ....... 4 ....... 3 ....... 6 ...... 
ID BYC".Y.,S"" V.1l.Y -"I - OI ,,axe" loo, 
ID PBBLJ - NOd.I.I.8 3.e- L..". ' X." Ch." 
ID 10-Y.ar 6-hour 
ID I.l.tl"9 Condillom. 
ID VRl I3 <Sub-DaBL.0 Y-Yl 
I D  I.1I1C.11 LO.. I.*hcd - G..." L * 
I D  O n l t  Hydrollraph I t h d  - rcDnc s-crapn 
10 man.., noYli"9 Math* - " o m l  O.*h 
ID  and US. - rmne crs oat.: we~mau.. czooo, 
ID 8011  at. - UIDL sea e m  aurvsy ,I$W ~ m ,  
I D  Unit. - LtU) Lc.mO S l t t l n t )  U C l U n l  
.DiAGRM 
IF I IJW94 0 SODS ," 

D-40 BuckeyelSun Valley ADMS 
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Wi x, 
m THE solLOYIUC s l i W Y i l E R S  "ERE PaovIDeo roa rxxs aasi l  
xn L-2.m Lea-1.44 S-iaB.BI X"-O.Olo U1G40.0 
m s - O W "  TYPZ.P"OENZX XOUNTAI" 
m O 0 0 . 0  1 22 
B1 0.7861 
I& 0.33 0.11 3.955 P . 4 l 7  11.333 

m D-41 BuckeyelSun Valley ADMS 
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1 CIXIBIUrn *r 
W 119. 5.08 231. 11. 20. 6.74 

no- TO 
XCP 1 .  3.01 137. 6L. $0. 6.74 

""DROTW* A, 
11 1811. 4.10 I T .  14. I. .79 

ilowm m 
IFI 118. 4.10 $7. 14. 1. .19 

""DiiOClUsH AT 
11 111. 4 . 1 1  45. II. I .  .II 

R(Im 10 
ra r u .  4.17 41. 11. 4. .w 

D.6.1.b HEC-1 Output File for 10-year 24-hour Storm (Existing 
Conditions) 

w D-42 BuckeyeISun Contract Valley FCD 2002C027 ADMS 
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8hC.i INPUT sffin 2 

Lrm 10 ....... 1 ....... 2. . .  .... 3.......4 ............... 6 ....... 7 ......, 8 ....... 9 .,,,,, 10 

n c,-U Mue cra 
110 0 0 0.0 0 22 
R9 6 FL(I 0.0 0.0 
RC il.05 0.044 0.0115018.46 0.0178 0.e 

c1-c2 
M 0 .0  15.0 90.0 l38.0 159.0 209.0 261.0 JO9.0 
BX 21.0 19.0 l l . 0  lO.0 10.0 l l . 0  20.0 21.0 

m D-43 BuckeyeiSun Valley ADMS 
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130 m E4 
I3L a( 7". rDLLOWINC P-IERS n l B  PIIWIDEO FOR THIS 81811 
112 M L-2.il Lca-0.81 I-44.31 Iui-0.04, W J 9 . I  
131 10( 8 - C W N  7"- l -DID R N G m  

161 II .1 
I(( m me rormlvc s w r r a s  ma. s m ~ o r o  FOR rms arazx 
169 XW >$.I1 Lca-I.*$ 8-111.96 m-0.050 -46.7 
166 U 8 - O W B  NSE-PRX *rr 
161 m o 0 o.a r 22 
111 I& 0.60, 
16, LO 0 . S  0.2, 3.766 0.4SZ S.S99  

D-44 BuckeyelSun Valley ADMS 
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. h28.U 
2 4 s  RX 0 . 9  20 .0  30 .0  165.0 186.0 116.0 161.0 181.11 
1 4 9  RY 20.0 9 ls.0 l0.O 10.0 20.0 21.0 22.0 

230 A3 
Z I L  m rsr raLLouIlc s-"xrri.s WEah saavIDEo ran THIS srsra 
252 m L-3.92 LC*-1.89 I-38.21 m-O.04I -64.1 
253 n s - c w x  rrsz-ars axczm 
25, KO 0 0 0.0 I 22 
25, B" 1.72'1 
216 LC, 0.15 0.33 4.23 0.405 0.0 

BASIN "kXIWX4 rlXB Or - SIAEE IWL ST- 

BuckeyeISun Valley ADMS 
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AI 490. 12.33 64. 18. 6. I.tl 

m m  m 
lil-N1 424.  12.11 (4. 18. 6. l.Ll 

HIDBObUPa LZ 
11 111. 11.11 S t .  I. 1. 0,SO 

H Y D l D m U P l  L1 . . 
L2L La$. 12.11 23 .  1. 1. 0.48 

1 COIQYNED h7 
B 2 U  120.  82.67 116. 32. I>. 2.19 

RWRD m 
A1a-B2 640. l2.92 Ll6. 32. 11. 2.29 

H I O R O G U s l  A, 
2 101. 11.61 18. 4. 1. 0.44 

2 m I H m  A7 
111 120. 12.92 111. 11. I*. 2.64 

LO- m 
11-11 411. 14.11 111. 36. 12. 1 . 1  

m m n o G U s s  A 1  
U 411. 11.11 90, PP. 1. 1.99 

2 C M Q l H r n  L1 
I 411. 14.11 I t s .  I#. I,. 4.62 

"WRD 10 
4" 411. 14.11 I%(. It. IS. 4.62 

x m m n  
N 141.  ll.0 I*. t 4 .  1. 1.11 

MvT.Dm 
NB-a,  246, 1>.8$ $4. 14. I. I.1@ 

Il"0ROTPLsl I. 
111. 11.91 111. 40. 11. 1.11 

2 -mm A, 
I 114. 11.11 211. I>. 18. 4.w 

m ~ r m  m 
,I 734. i2.92 211. $3.  I,. 4 . H  

. . ... N O W  m 0. n.E-l ... ....................................... ....................................... . nmo X r n l l r n R l s "  PltWGE IHIE-l, . . 0.8 .  W M  COWS OF ZNGIUZVUI 
PAY 199, . . IlDEOLOCIC EHOIHEIRINC Cmnl 

YERSlOB 4.O.L. 609 SECOND S T M I  . DAYl(i, U L l F O W I A  9161' . . RUH o m  - r r a  - . , . ,916, 111-1141 ....................................... ......................................... 

*He DEP**I,IOHD 0s V,xImLB(I -n,,l(s. WD .R*,.L- "Am cwrm ..ma I"0BE "8.0 XlTa m. Illl-8lrL. llRUI SIR-. 
THC DETINI?,OV 0, .U(I.I. 0" RII-URD "A8 CllUlOED "IT" IIlVISIOW* DliiED 21  111 &1. TIE8 Is r.E lORIWU(1, vz*IIL* 
UEI OsriDNSl DUlsREll O Y I r l O X  SmIQICENCI . SINGLE mH1 D W G S  UICYLIIIC*. DSSiYRITB SlBGZ IBBQO%W". 
D J l i R U D  TllY SERIES lir DeSIl1lD ULNLAII(W IMIIIYIL WBLi UTIICII lIW M -I INPIITRATIO* 
I I N W I I C  " A M 3  16" rlHlll DII.,EIIlHB UWIZII* 
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IVi x1 
XM TXE FOLLDXINC PhWZTERE YCM PROVIDE0 rOR Ills BLPm 
m L-3.23 LC.-1.84 6-681.110 WI-0.050 -4O.a 
XI( S - G W H  I l r 8 -sHX  mr 
no 0 0 0.0 i 22 
m n  1 .A, 
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U 111 
m rxe rouowino swuwrrras mar sawram raa rxle marn 
M L-5.29 Lca-8.72 - 2 . 7  - 0  LAD-81.1 
m I-DW" TYPE-BE8 RUDL"D 
U) 0 0 0.0 1 21 
BL 1.949 
LC 0.141 0.l47 4.907 0.218 1 . I I I  

I93 8( .L 
196 M J I ~ E  ~ D L M X X Y D  PWHITIM nu s m n m  FOR V N ~ I I  man 
111 rn Lrl.Il Lo.-1.13 I-17I.14 U I - P . O I S  -41.3 
I$( XY 8-CWIPI I Y P E - P U  W 

D-48 BuckeyelSun Valley ADMS 
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216 U C u m  11-BI 
241 M 0 0 0.0 0 22 
2 4 8  HC 4 

2 4 9  n E3-B4 m m  E4PA 
Z I P  M 0 P 0.0 22 
231 11 rLOX 0.0 0 .0  
2% ae 0.036 0.04s o.orsilsia..rs o.oo<a 0.0 

XI PI 
m I X C  FOLLolllNC PS+XeIEiiS Y E S  PROVIDSD FOR 7HlS B U I R  
a* L-5.07 rz.-2.5, S-1s9.39 WI-*.010 ms-61.9 
a* S-GmP" TYPE-PNX rnT 
M 0 0 0.0 1 22 
B I  1.101 
IC 0.291 0.329 4.244 0.378 12.991 . =, 

m D-49 BuckeyelSun Valley ADMS 
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18 PC 0.1229 0.1382 0 . 1 6 0 1  0.2061 0.2902 D.(666 0.6164 0.8009 0 . 8 1 6 9  0.9189 
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40 IN I$ D1ImP4 0 
41 Jg 2.939 10 .0  . 6-hour dirlribullon. partern l.I 
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-- 

BuckeyeISun Valley ADMS 
Contract FCD 2002CO27 



BuckeyelSun Valley ADMS - Area 3 Technical Data Notebook 

a: WC 
m ,HI POLLOXIIT P I L U a l E U l  "ELI PRWIOID mR 11111 MI" 
XU L-1.38 1...1.01 i.9l.90 m-0.01 -4r.0 
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HEC-1 iWm P M  6 

LIW in. .  ..... I....... 2 ....... 9 ....... 4 ....... 5 ....... G ....... 7 ....... 8 ....... 9 ...... 10 

. E3.E. . . 
226 RX 0.0 110.0 610.0 6QO.O 101.0 715.0 B l 0 . P  1200.0 
221 RY 21.0 4 . 0  13.0 10.0 10.0 1 . 5  11.1 21.0 

228 m P, 
2 2 9  m r w ~  r o ~ ~ o w i a ~  ~ m n a s  mar, snovro~o ron 7x1s B I S ~  
210 m L-1.01 5 7  5-1W.19 Xn-0.010 -61.9 
211 m a - o w "  TYPa-Pn M 
212 m 0 0 0.0 1 22 
231 BI 1.101 
Sl4 LD 0.297 0.329 4.214 0.118 12.997 . Fl 
235 01 0.0 168.11 168.51 211.tl 109.66 699.111 9a1.12 1090.63 1291.28 11SP.ll 
216 YI 1651.0 2021.61 1119.34 1137.18 1028.29 961.49 882.67 8 1 8 . 3 4  110.1 681.14 
211 UI 625.11 iJ2.ll 119.89 129.11 101.19 1Bi i .89  352.14 2 9 8 . 5 8  216.81 216.79 
?IS UI 111.52 1'12.41 181.36 176.81 i29.19 189.19 121.19 109.16 82.16 82.16 
21'1 YI 82.16 8 2 . 1 6  82.46 12.76 32.3 32 .1  32.3 12.1 12.3 11.1 
210 YI 12 .1  32.3 3 . 3  12.1 12.1 32.3 12.1  12.1 0.0 

2 4 1  a: n-n "4m r2n 
$42 0 0 0 0 . 0  0 22 
241  88 1 FLOX 0 . 0  0.0 
214 XC 0.011 0.011 0.055 3319.03 0.0106 0.0 . 11-F2 
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281 M S1011 C W  F3-E4 
282 ho 0 0 0.0 0 22 
283 IIC 2 

284 M Fa-=& C N m  S I R 3  
281 liO 0 0 0.0 0 22 
286 R 0 FLMI 0 .  0.0 
287 LC 0.05 0.04. 0.0121610.411 0.0072 0.0  

' PI-61 
288 RX 0.0 1 1 0 0  650.0 61.0 705.0 135.0 l l O . 0  1200.0 
28'1 RY 20.0 14.0 13.0 10.0 10.0 2 . 5  14 .1  20.0 
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U I., 
LO 0.1l 0.11 1.111 D.6U 0.0 

1 4 1  rr J I  
1 4 1  I)( IWI F O L ~ I N C  s-n~li m IRWIDB) m~.  r ~ z s  uan 
141 I* 4 . 0  Lo.-l.71 - 7 . 2  UI-0.085 -74.8 
1 4 8  n a-olwm i r p a - o ~ ~  warn 
>a* m 0 o 0.0 1 rr 
390 U, 1.114 
151  0 .  0 . 3  1.11 0.112 0.0 . JI 
1S2 Y I  0.0 77.84 77.84 77.84 XS0.12 2Si.SS 335.8 417.86 4W.13 SS4.71 
3S3 1 4 . 2  4 . 0 7  1 .  141.0 746.0 794.81 705.4s 660.2, $07.6> $33.16 
384 "I 468.1I 41B.2  31a.14 ll2.01 993.01 261 .11  233.61 111.1& 116.11 10 .13  
111 UI 1a6.11 1111.211 111.16 101.11 11.11 12.61 80.78 53.29 $1.29 11.11 
356 UI I1.II $2.6 11.91 l l . 9 5  11.91 11.B1 11.11 31.11 10.11 1O.SS 
111 "1 111.91 11.SS 11.91 11.11 11.91 18.18 

131 U I1-II Nu0 Jtl 
3 3 ~  m 0 D 0.0 o 1: 
1 ~ 0  u 11 FLI*~ 0.0 0.0 
16, LC 0.0S1 0.04 0.0,s 24011.0 O.OPlI 0.0 . JI-JI 
111 U 0.0 111.0 147.0 1M.D ZII.0 211.0 391.0 S6O.P 
1 6 1  LI 11.0 8 .  12.1 0 .  10.0 11.1 1P.9 11.0 

184 D: JI 
26, I* me IOLLWIYO s-ms WEW sliw,orn ros TR*S =I" 
166 I* z-$.ll ~ca-l.sl 11-41.01 M-O.Oa0 ~ 9 1 . 1  
d l 7  I* 6 - W R  TYPE-DEB M G m  
368 m 0 0.0 1 11 
369 U > . U S  
110 LC 0.I49 0.3'8 1.111 0.411 0.111 . J? 
111 Y I  0.0 LII.71 111.11 111.71 111.11 110.01 4 1 . 2  61D.11 693.01 716.38 
371 UI 1$1 11 112.04 1064.81 1131 11 11111.01 1111.11 1262.11 1268.11 1262.11 1111.54 
111 UI 111i.1 1111.19>OL&.ll 911:91 114.11 161.16 699.93 119.14 111.19 110.11 
114 U I  464  46 44l .0  401.16 360.61 110.9S 194.11 269.8, 148.1 111.12 101.18 
111 Y I  1 0 1 : s ~  111.61 l l l . 6  111.8 139.6 111.11 10.16 10.16 90.16 10.16 
>76 01 90.16 0 . 4 2  3t.D' 12.06 l l . 0 6  11.01 32.06 11.06 12.01 32.06 
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,a7 m r, 
388 XN THC FOLLOWING P W T m R S  WEaE PnovJDD ran XxrS B U r H  
3 8 9  XN L-4.92 Lca-2.65 4 . 6  Rn-0,050 -95.6 
190 m S - C w m  TYPE-OEI WUIOLXD 
391 10 0 0 0.0 1 22 
392 811 1.616 
191 LO 0.3, 0.3, 1.421 0.382 0.0 . ., 

111 m E6R C u m  =$-I6 
42. 10 O 0 0.0 0 2 1  
111 MC $ 

IL6 M 25-B6 C N W  E6R 
41, XO 0 0 0.0 P 21 
118 R I  1 FLOW 0.0 0.0 
419 RE 0.063 0.051 ii.a6> 5105.11 0.0037 0.0 . 55-E6 
420 RX 0.0 830.0 380.0 990.0 1030.0 1010.0 l230.0 2020.0 
111 R1 28.0 11.0 3 . 0  10.0 0 . 0  12.0 12.0 21.0 

111 M 16 
'23 a THE FaLloWrnc Pa-raar unr. Daovraaa FOR T B r l  malN 
424 UI L-1.04 lcs-1.06 1-14.17 - 0 . 5  U1G-17.1 
4 2 1  m s-emss rrPE-ass m G o  
426 I 0  0 0 0 .0  1 1 2  
4x1 BI 2.038 
'28 LO 0.341 0.39s 6 O . l b 7  0.711 . =6 
129  Y T  0.0 120.38 120.38 205.7 401 .11  571.9 111.16 811.59 1019.01081.61 
'10 Y I  l i S J . 6  1159.67 1100.2 3019.1111 882.71 767.26 611.81 162.64 1 8 7 . 3 1  412.46 
111 YI 911.61 309.21 217.92 226.95 i90.11 115.1 121.11 121.59 96.61 82.4 
111 Yr 82.4 82.. 16.99 2 ,  9 . 3  21.1 19.1 29.3 2'1.1 2 9 2  

IIEC-I I*Pm P a  11 

LINE 10 ....... 1. ...... 2 ....... I ....... 4 ....... , ....... .. ....... 9 ...... 10 

411  YI 29.9 29.1 0 .b 

114 li E CnW 2% 
40, K 0  @ O 0.0 0 22 
486 mC 2 

4 1 1  U 1R CNWT Z 
430 KO 0 0 0.0 0 22 
119 W 2R 
440 Z I  

&morn 8m-Y 
F l o w  I* CUBIC rz6.1 PER SECOM) 

rrm 18 xouaS. *w i n  spurn XILES 

P E m  7,- CT AVEIUBS lLMi FOR M X I M  ZERlW $ * l W  -1- IIrn 08 
oPEmTllXI JIIliON TLO* P 6 U  - SI* l*U STAGE 

 om 24-um ~ z - n r n  
X I O I O C W I (  AT 

01 921.  4.67 160, &O. 11. 1.12 

no- m 
11 921. a.67 160.  40. 13. 1.12 

X Y D R O C W B  A, 
11 1564. 4.10 291. 73. 14.  1.54 

%OVT%D m 
Kl-X2A 1208. 5.2, 289. 73. 2,. 1.14 

"rnRDCIVIP" 1, 
2 894. 5 . 2 )  269. 68.  21. 1.95 

2 CONBIYED Al 
X28R 1BSe. S.25 311. 111. 44. 1.49 

B~ckcyclSun Valley ADMS 
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x o m  m  
I,&-11 

R I O B f f i W .  A. 
II. 

2 W I W U )  A, 
"311 

s o o m  m  
X1B.U 

" I D R f f i W .  L1 
.,A 

l o r n  m  
S2kII  

" I I I I O G W .  AT 
.1E 

R- m  
11511 

" " D W W "  II 
I, 

1- m  
11-1. 

Y r n R r n L U I  ar 
.I. 

1 c0HoIY.D 1, 
,,m 

anmDm 
.n*, 

R r n R f f i W I  A, 
I3 

4 m r m  *I 
.4U 

x o m  m 
B>-S4 

I l r n l W W .  AT 
.I 

nourm m  
,,-Fa 

IrnI-Y L1 
.s 

I C0mIN.D 1t 
rn 

"cam m  
n-,, 

arnwswu rz 
r3 

1 -RID AZ 
I4IU 

w m m  
t l - I 4  

R r n L M W I  I. 
.I 

w m m  
.I-", 

Y r n x . 3 w s .  A. 
.I 

nrn-I L1 ., 
I mxwm 11 

.m 
Icam m 

1 4 1 ,  

X r n R W j W .  1l 
JI 

I- m  
a-aa 

X r n W W .  Ax 
J1 

I mrm 11 
I1U 

Lo- m  
J l - u  

IrnMDW. m 
U 

"rnWW. L1 
I1  

, CmmI*ID 1. 
86" 

11S0. S.67 Ill.  131. 4 3.49 

> P I  4.18 0. 11. 4. 0.41 

1144. 1.61 111. 13,. 41. 1 .91  

1410. 1.11 111. 134. a$. 1.91 

880. 4 . n  1x7. 12. 11. 0.m 

6 .  $.$I 111. 12.  11. 0.90 

6S8. 4.98 108. 27. S. 0.72 

I.,. 8.30 101. IT. 9. 0.72 

a ,  6.10 L I I .  n. 11. 0 . n  

I*. 4.83 141. I T .  22. 0.96 

490. a ,#*  >I. La. I. 0.41 

1011. 4.8, 201. $1. I,. I.42 

a,,. s.,, 10,. ,L. I,. I.41 

1141. 1.01 301. I S .  1). 2.49 

1911. 1 .61  '08. I$(. II. S.42 

1111. 6.67 801. iS4.  11. 1.11 

U31. 4 . w  64,. it,. I,. 2.10 

L119. 4 89 441. 111. 11. 1.10 

110'. 4.11 280. 70. 21. 1.2L 

2111. 4.11 6S5. III. 11. 1.11 

1411. S.0, 694. 161. 11. 1.11 

as,. 4.7, 84. 21. 1. 0.74 

2869. ,.o. 4,s. 11'. $1. s.0, 

1111. C.67 68,. 176. It .  6.0s 

497. 4.7s 86. 21. I .  1.07 

323. 6.33 I S .  11. I .  1.01 

441. 1.11 114. I>. L1. 1.40 

121. 1.42 111. 10. 87 .  1.04 

111. ( . I 1  1300. 141.  1U. 11.11 

JOII. 1. ) :  $PI(. >a. 1U .  16.SI 

6,'. S.0, 140. 40. 11. 1.11 

40,. 7.1, 111. 40. 11. 1.11 

1191. S.13 249. #I. 29. 1 .64  

$98. ,.I> 434. ZIO, 31. 1.11 

919. 1.11 411. 110. 37. 5.11 

520. S.11 165. 41. 14. 1.64 

111. 4 , W  168. 41. 14. 1.J: 

ll.6. 1.13 1180. 481. 1'1. 19.10 

PaSjl 
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X X X X X I X X X  urn 
X X X  X I m 
X X X  
X X U U X  USI X aaa X 
I X X  
x X X  I I 
X X X X u r n  U?U( m" 

ID Buckcy.lEun V a l l r y  m+S - M a y  2000 
ID l l c h a ~ l  anker Ji.. Inc. - Nodslrr: Jacob lor l *  
ID ioo-Y'a* s-nmr 
ID rr.afing C o n d l n a .  
ID are. l - S"b.b..l". L-R ,*l""l.l ran UpUI.., 

ID aa,nca>i i o r a  rrmm - Cree" 1 rnpr 
ID ""lt xyarograpn nPrnm - FCDMC I.GXlph 
ID Channel Ravrlng mmoa - Nainal Depth 
ID Lana ",F - F C D l "  TI5 oat*: mlg-l#"du,e 0 0 0 0 ,  
ID 5012 Data - UEDA I C E  Soil luiu.y 11912 6 19811 
10 Unlm - L W J  LcaCmi) SlIr/l1l) U l i l d n J  
.DIICIIU( 
il 1 OW-94 0 2000 
ID 1 
,Y I5 OLJU'14 0 
m 9.21 0.01 . 6-ha"r dl"rl.b"rion. parram 1.0 
PC 0.0 0.008 O . O l 6  0.025 0.033 0.041 
PC 0 . 0 8 1  0.099 11.118 0.1M 0.216 0.317 
PC 0.962 0.972 0.981 0.W> 1.0 
I Y  I5 OLJUI'I4 0 
10 l.2il 0.3 . &-hour elatfiburlon. partsin 1.0 
P E  0.0 0 .008  0.016 0 .021  0.021 0 .041  
PC 0.087 0.099 0.110 0.118 P . I l l  0.111 
PC 0.962 0.912 0.913 0 .991  1.0 
I H  11 (11aW94 O 
JD 3.188 1.0 

6-?,our ai.riibutlan. P.LI.*" I., 
PC 0 . 0  0.0084 0.016 0.021 0.0314 0.0414 
PC 0 . 0 8 1  0.0194 0.11611 0.148 0.2304 0.4061 
PC 0 . 9 5 1 2  0 . 9 6 8 ,  O.9l')ll  0.9898 1.0 
18 15 OlJlY94 0 
10 1.101 5.0 . 6-hour dlltriburion, pattern 2.3 
PC 0 . 0  0.011 0.0111 0.0267 0.0181 0.049 
PC 0.103 a.1111 0.1981 0.l8ll 0.2693 0.458 
PC 0 . 9 4 8 1  0.962 O.PI41 0.9877 1.0 
IN 15 aiJm9. P 
m 1.036 10.0 . 6-hour **.lfiib"iia". P"IteI" 2.1 
PC 0.0 0.0131 0.0189 0 . 0 1 8 1  0.0111 0.0111 
PC 0 .1121  0.1182 0.1601 0 . 2 0 6 1  0.2902 0 . 1 6 6 1  
PC 0.947l 0.9608 0.9735 0.9879 1.0 
IN I, LI?JAW, 0 
m 2.919 20.0 . 6-bour aiatxlbution. patterll 1.1 
@C 0.b 0.0151( 0.022 0.0129 0.05U 0.0669 
se o.14~ o.i,sr a.laza 0.23 o . s m  o . 0 ~ 8  
PC 0.9414 0.938 0.9118 0.9861 1.0 
IN li O1JU94 0 
JD 2.871 10.0 
+ &haul. dlstxlbutlon. Porters 1.4 
pe 0.0 o . o ~ n  o.ozrs o . a ~ r a  o . o a a  o . a n 9  
PC 0.illl O.liOZ 0.3161 0 . Z l 3 9  0.3261 0.4824 
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.84 
1 2 1  
11' 
111 
128 
I*, 
110 

a * a r u  II 
w 0 I 0.0 0 21 
ac I 

a. I"- * 
w e o 0.0 0 11 
U ,. 
a. "I 
II THE ~OLLOIIWO P-ZZR* I I ~  PWIDED FOR mm ~ I I *  
II , ,  LI..l.,, 8.140.11 UI.O.OID -39.7 
II e-cma rYPE-PPI *n 
KO 0 0 0.0 1 22 
DI 1.12. 
UI s 0.11 4.01s 0 . 4 ~ ~  t.2a . "I 
UI 0.0 128.28 lS6.77 436.66 697 63 888.37 1040.8S 1439.86 >097.%9 811.01 
Y I  717 lie 611.24 1 S 4 . 4 1  tbl.34 1'111.11 127.11 100.3I 268.01 210.13 361.61 
UI 152.60 0 . 5  0 . 7  98.11 11e.11 61.11 1 . 7 1  62 .1 )  31.14 14.51 
T 2 4  4 4 4 4 2 4 . 9  4 0.0 

II MI-"I E M  " I .  
w 0 I 0.0  D 11 " 2 1  P 4  0.0 0.0 
LS 0.0s 0.047 0 . 0 .  0 0.0 . "1-"I 
U 0.0 100.0 110.0 111.0 111.0 111.0 +ll.0 710.0 
11 11.0 13.0 11.1 10.0 ll.0 11.1 13.0 17.0 

a. u, 
w TRE MLWINO F-~III - IW~OW rm m18 nun 
II( L-I.64 3 . 7  1-LIP.1, U I - O . D I I  LLDII0.7 
W 8 - o m 1  TLPI-Pl(l *n 
M 0 D 0.0 1 11 
DI 1.111 
L@ 0.5, 0 I 0 . 4 0  I . 67  . "2 
UI 0.0 I23.01 111.04 l l3 .04  111.04 11e.11 191.@1 416.14 111.11 130.81 
U I  196.41 861.01 911.11 1110.24 1121.W Ul6.06 tl87.94 1186.26 92S.W 834.14 
YI 1LI.11 111.11 114.11 6I4.42 6 8 6 . 6  4 7 . 7  4 7 4  466.8 
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IVI P I 1  
m rHr rOLLOliINr P m T E n I  WERE PROVIDED FOR TAX$ BASIN 
m L-2.28 Len->.<> 4 6  UI-0.055 LXG37.8 
a( s - G w s  rrrc-sxx m 
lio 0 0 0.0 1 2 )  

W 0, 
m I"% rOlLnslUC PAWYLIIIRS XZRE PII0"IDFD IDR 7x1s BISlH 
m L-3.20 2 . 9  1-64.111 iYi-0.055 L i i G 9 9 . 9  
m S - G W B  TYPE-PAX m 
no o a 0.0 I 2r 
m J.O*ll 
LG 0.35 0.35 4.191 0.191 2.103 

BuckeyeISun Valley ADMS 
Contract FCD >002C027 



BuckeyelSun Valley ADMS - Area 3 Technical Data Notebook 

1 0  
I60 
111 
I', 
111 
i 6 l  
161  

".- 
(It 0.0 71.67 11.61 221.S1 240.68 0 1 . 1 S  138.3 611.9S 131.11 1S1.11 
UI 141.71 398.91 155.10 $16.18 210.+6 211.11 1111.11 113.1S 160.L1 L11.il 
UI 114.11 9l.11 11<.11 78,s 62.48 84.9, S4.U 3S.W 9 E . W  35.07 
UI 11.01 1S.11 11.74 11.74 11.1 11.14 11.14 11.14 11.14 11.W 
Y I  13.14 0.0 

-. .... 
I* 1°C IOLtXIHa P-TIUI mRI PROVIDED POL TBTI BUR 
I* L-2.46 LC.-1.12 8-136.31 M-0.0W UO.4I.0 
a( 8 - C W I  i l P E - B l ( i  LNCWD 
m 0 0 0.0 r rr 

161 U 4 . 6  9 . 7  2 7  2 6 . 7  2 8 . 7  0 . 0  2 . 9  0 14.11 
261 UZ 69.12 I 4 . 0  46.43 3 0 . U  3I.48 16.06 12.61 12.61 ll.'i 11.61 
I * ,  "I 11.11 11.11 12.11 12.61 

111 Pi LI. 
180 a( TRI POLLOXI)IO PUUH.~XI s~ovzom mr r ~ r s  aun 
111 W h $ . 1 1  LC.-1.82 6.11.31 M-P.WI -7I. l  
Ill a( I - O W .  TYPB-Dill I U I I W  
111 m 0 0 0.0 1 a, 
214 U 4.011 
111 LC 0.3, 0.3, 4.111 0.I.e 0.0 . LI. 
Ill VI 0.0 171.91 116.11 11S.11 111.11 115.41 114.21 902.1 3A1.1S 1214.S3 
211 UX 1976.8 15L1.61 t580.9S L6$0.$3 1686.39 L686.39 1632.48 >568.W 1460.56 1278.33 
111 UI 1112.1 1010.99 111.11 829.82 141.49 6 .  6 2 . 9  1 40S.S 
I I D  "I 3 9 7 . 6  331.75 > > O , W  269.82 2G9.19 186.Si  186.Si  t06.51 249.4 t80.41 
I I  UI 120.46 l t D . + I  120.46 9 0 . 1  41.81 4Z.03 t 2 . l l  42.111 41.83 48.83 
111 Y I  4 1 . 0  42.83 41 .81  41.11 42.11 42.03 (2.83 42.ll 0.0 

1,s U LI.-L, - LIB 
191 10 0 0 0.0 0 11 
191 "6 L I  rm 0.0 0.0 
I98 LC 0.01 0.1 0.06I9942.62 0.0089 D.0 . LaB-LI 
I*$ U 0.0 LDBI.0 1210.0 illl.0 L1PI.O IZII.0 1111.0 1000.0 
100 Rr 38.0 3l.I 11.1 IP.0 10.0 1 11.1 11.0 

10, "0 
302 I* IHI ~ O ~ Y ~ M O  s-rnui mm PUIVXDID FOR r ~ r s  WII~ 
30) I* L-1.20 LC.-1.5, 6-91.31 Km-0.011 -61.2 
10, 11I 8 - O W I  11PI-lllo warm 
101 10 0 0 0.0 1 12 
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340 %X Z3 
341 m n z  POLLOWIRE PUUNIIBIIS YDRI sswz~m ron rars 
3,s m - 5  LC.-2.00 8-44.27 - 5  -91.0 
343 n s-c-x IXPE-DES ~ E L X D  
346 m o o 0.0 1 22 
34) U 5.852 
3.6 LO 0.3.1 0.Ill 1 .91  0.419 1.03 

1 6 0  ZI 
161 m n s  r o ~ ~ o u r s c  siiurarzat XERI P R W I ~ Z D  FOR  XIS B I ~ ~ N  
162 m 7 0  Lea-0.66 1-11.00 WI-0.011 iur39.I 
363 ar s-cma rrsa-om woun 
36, IIO 0 0 0.0 1 22 
36, U 0.664 
166 W 0.121 0.292 4.004 0.41 2.909 

' II 
167 UI 0.0 57.36 19.11 IOl_lJ 321.18 aZ4.03 304.07 145.2 510.96 191.71 
368 Ui 399.49  319.19 s l 6 . Z B  Z08.l 161.Q1 127.66 101.64 8 1 . 8 6  60.8 1 4 . 1  
369 "I 39.27 19.27 21.8 11.96 1J.'lb 22.96 11.96 15.96 11.96 0.0 

170 a( *R MIWB Z 
111 KO 0 0 0.0 0 22 
112 98 4 1  ,, 3 "% 

RMOFF S W X  
llO" I" CUB,C FEET PFs. I B C W  

rim IN n o w .  a* xn sourn MILZS 

PEU ~ i m  OF ~YELIOE FLOX ran WIIILD* P E I I ~ W  BISZH w r m  r*m or 
OPELI7lb* IInTIoW IMX Pllu - I,-r I*U a r m  

6-liom 21-llQm 722-YMR 

" I D D r n W "  AT 
1 ,116. a.2, 47. 12. I .  0.10 

ROW m 
1% 306. 4.25 41. 12. 4 .  0.28 

"IDP;OCULpB AZ 
UI 2809. 4.83 790. 203. 68. 3.69 

n-II 10 
Ml-H1 216s.  6.11 7e4. 101. 6 3.69 

HIDROSWH AT 
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)(2 1149. 3.41 683. 131. I>. 

I W l * b D  111 
Y IIII. 6.11 1119. 111. 101. 

limm m 
*I 2$$1. 6.91 1111. 111. 10'. 

HYnIffiWl A7 
"1 11D. 4.50 11. $3.  II. 

ROW m 
Y l l D  040. s.17 t o * .  I,. I,. 

HmRffiW. kt 
N1 1193. 1.17 161. $3. 11. 

I W l X . 0  k. 
N 1101. 6.00 SII. 111. 44. 

R O W  m 
11 1201. 6.00 111. 111. 4 4 .  

"YnlffirnI a, 
PU, 515. 4 . 4 1  19. 22. 1. 

I- m 
sin-L-l. 379. L.ll I s .  11. 1. 

" Y n m .  LZ 
P1m 111. S.08 244. 62. 11. 

1 Wlrn , 874. ..I, 10,. I*. 2'. 

R O r n  m 
111 111. S.i7 ,09. I S .  1s. 

HmlmWl I 7  
OI 1037. 1.12 241. I,. I*. 

MUrmm 
II 1097. 3.$> 141. 88. 1 9 .  

BIOIcGrnI Lr 
qM 910. +.S* II3. 49. 16. 

no- m 
- 1  141. 1.11 193, 49. 16. 

"mne4U.l A. 
pls 811. 4 3 0  I S $ .  39. 11. 

1 Nrml*ED A* 
0 111. S.08 111. I>. 11. 

I- m 
1," >LO,. 5.01 111. il. 27. 

nmxffirn. L t  
LI I 1 I I .  4 .11  S43. 111. 46.  

MUrmm 
11-11l 20.6. 4.II $43. 111. 48. 

IYnBMIWI &T 
L U  112. 4.4* 113. IB.  I. 

2 -I*m A, 
L l n  1191. 4.92 ' 23 .  158. $3.  

- m  
LPL-II I161. 9.10 62l. lS9. I S .  

nmwrn. A, 
Lam 1I32. S.00 418. 104. $5. 

2 M I W  A7 
W I  SOU. 1 . 4 1  929. 136. 1).  

mmmm 
L1B-U 1IIL. 6.)) .>I. 2,'. I,. 

ImBffirnl II 
LIE IS*. 4.83 111. 40. 13. "- m 

L2E-20 712. $.PI 111. 40. 13. 

BIIDWMI. L1 
LIO 106. 4.7s 136. 1 4 .  11. 

I W I r n  11 
L>U 1041. S.00 260. 68. 11. 

ROW m 
~m-u 651. 6.16 )$I. IS. 12. 

""DBffirnI 1, 
z1 1112. $.PI 111. 141. 49. 

1 C(*.Iy.D a1 
G 1911. 1.1 13a0. 111. 220. 

mmmm 
11 1111. 6.98 ll4D. 111. 110. 

ImRffirnI 11 
I, '94. 4.90 100. 88. I. 

l r n  B 
41 '94. 4.90 LOO. 8s. I. 
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10 Bu.*.y./sun "ellag wW - 1 X.X* 2004 
ID s~s .3  - ~ ~ d e l r z . :  ancob 1 w-n enen 
ID I O O - Y P ~ ~  6-hoUr 
ID Exll i t lng Candittons 
ID rns ,2 Ilub-baaln. S-", 
I0 Rainfa l l  L0.S npthad - Ciean & 

In ""St "vdraerapn Y..rnoe - rcnlrc S-Cr-m 
1D Channel liavting x.rh.* - X0-l DS*h 
0 h n d  Uae - rcDnc 01s rials: mngJandur* (20001 
ID Sol1 Data - "IDA 9C1 5011 I v i v e y  111)12 L 19811 
ID Unles - L < d I  Lcald) 511t1111> UFI-D) 
. D * G M  
TI 3 1IU'), 0 2000 
I0 1 
1s 1, (IIJWS. 0 
ID 1.21 0.01 . 6-houi dlltrIb"flon. P.tt.rn 1.0 
sc 0 .0  0.008 11.016 0.011 D . i i l l  0.041 
PC 0 . 0 8 1  0.099 O . l i 8  0.11II 0.216 0.177 
PC 0.961 0.972 O.SB1 0.991 1.0 
I* I, OliAVPI 0 
JD 3.26 0.8 . 6-naur dilrrlburlon, pattarn 1.0 
PC 0.0 11.001 0.016 0.1121 0.011 0.041 
PC 0.087 0.OP9 0 . l l d  0.138 0.216 0.111 
PC 0.962 0.972 0.983 0.991 1.0 
1. I3 O1JW94 0 
JD 3.117 1.0 

6-Dour distiibufion, ~ n t c e ~ n  1 . 4  
PC 0 . 0  0.008( O.Ol6 0.028 0.0114 0.0414 
PC 0 .DB1  P.099a 0.llBB 0.148 0.2304 0 . 4 0 6 1  
PC 0.9172 0.9614 0.9798 0.98911 1.0 
I Y  15 IliJANS, 0 
Jg 1.10 6.0 . 6-hau. dlrtributf~". Patfar" 2.3 
PC 0.0 0.011 0.0171 0.0zW 0.0387 0.049 
PC 0 .101  0.1113 0.1111 0.1821 0.2699 0.458 
PC 0.3487 (1.1)O 0.9111 0 .9871  1.0 
TI 11 01JW94 0 
JD 1 .081  10.0 . 6-heur d l s r n b u t i o n .  pattern 2 . 1  
PC 0.0 0.@134 D.Ol8P 0 . 0 2 8 1  0 . D I I 3  0.0511 
PC 0.1221 e.1982 0.1604 0.1061 0.Z9Ol 0.1664 
PC 0.9471 0.9600 0.9131 11.91173 1.0 

39 U SL 
40 XN THE POLLOWING PlWZIIRI WE- PROVIDED FOR THXS BWm 
4 1  XN L-2.12 Lea-0.52 S-143.99 - 0 . 0  -29.0 
42 m I.CnAPB IIPE-s"osNIX X O L M I I Z Y  
4 1  M) 0 0 0.0 1 22 
44 BI 1_,10, 
45 lG 0 .  0.33 4.464 0.152 6.918 

' $1 
4C Ui 0.0 161.16 939.96 863.78 1191.18 1674.04 1389.89 974.39 824.12 611.96 
47 UI 554.61 420.01 366.82 2 9 0 . 1 3  215.11 l83.9 115.46 125.55 85.13 110.11 
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"EC-I I I m  I- I 

LI- 10 ....... 1 ....... Z....., ...I... 4 ....... , ....... ‘ ....... 7 ....... 8 ....... 9 ...... 10 

48 Y I  11.14 11.11 i 1 .J$  11.1, 11.19 11.19 31.11 0.e 

41 a so- I 
so m o o 0.0 P rr 
,I I* no 

IS a m a w  r 
1, IO 0 0.0 0 11 
II U 1U 
II I. 

RwDn s m v  
110* rH NBIE Is*? PI& St- 

Xi= IN .-, - IN BWUI HI-# 

P.U 71- w AWUD~ rrm m m x m  ranrm mrn nurm ?rm w 
(IPEiU7IO* STAIlOl TIC* P W :  M ST- W IIIW 

1-l0n 14-lm 72.- 

Y I D W S B A . "  u 
11 1141. 4.U 209. I S .  I?. 1.41 

I- 10 
m ,142. 4.3, ZO9. 81. I?. 1.41 

IrnWSBA.. u 
01 4 4.42 111. $6. 11. 1.11 

R O W  m 
ws 16,s. 4 .48 111. 11. 19. 1.11 

m r n w w m  u 
71 1>11. 4.67 461. l l 6 .  39. 3.0,  

R- m 
XC7 2111. 4.11 4 I I .  116. 39. 1.04 
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JD 4.26 0.01 
6-hour aistribution, pattern 1.0 

PC 0.0 0.00s a .a>s  0.025 
PC 0 . 0 8 1  0.099 O.liB 0. l -W 
sC 0.962 7 0.981 0-9'11 
1- 1s 01,,2N94 0 

. 6-hour 6la l i lburlm.  partarn 1.0 
PC 0.0  0 .00s 0.016 0.025 
PC 0.087 0.09 '1  0.118 0.138 
sC 0.962 0.912 0.983 0-991  
IS I5 OlJW94 0 
JO 1.211 1.0 . 6-hour d l a i r i m t i o n .  pattsrn 1.4 
PC 0.0 o .o l ie ,  0.01G 0.1121 
PC 0.087 0.0994 LI.11BB 0 . 3 4 8  
PC O.g17? (1.9684 0.9798 0.48011 
I" 13 01JWSl 0 
JD 3.13 5.0 . 6-haur dlar*ib"ti.n, pntlrin 2.3 
PC 0.0 0.011 o . O i i 3  0.0267 
PC 0.101 0.1171 il.1383 0.L821 
PC 0.9487 0.962 0.9143 0.01117 
I." I5 01JIRP4 (I 
aD 9.064 10.0 . &-hour dlstributien, pnttsrn 2.1 
PC 0.0 0.01.V 0.0189 0.11281 
PC 0.1223 0.1182 D . l i i l 4  0.21161 
PC 0.slil 0.9608 O.P?35 O.BDll 

n v l  
m I " E  r O l L O l I l i C  PIWUaTEXI IZRS Pm"IBE0 TO* I X l J  BLSl" 
IW L-2.86 Lca-1.75 5*141.(12 WI-0.050 -43.0 
m 3 - C W "  iYPE-PHOENIX .OYN=xIX 
I(O 0 0 0.0 1 22 
BL 6.6616 
LG 0.35 0.3, 1.912 o.aO1 11.164 . "1 
UI 0.0 32.01 Il.19 166.11 256.03 111 .01  896.86 496.31 111.99 111.11 
U I  111.66 281.7. 210.64 12P.01 193,111 162.12 133.66 122.94 l i l . 9 1  90.9 

LIC-I lssm SlVjB 2 

ID ....... I... .... 1. ...... I ........ 
UI 11.18 66.14 56.9'1 61.4 39.9 39.9 W . 8 L  85.47 25.47 25.47 
Ur 16.M 9 . 9 1  9 . 9  0.91 9.91 9.97 9.97 9.97 9.91 9.97 
"I 0.0 

....... ....... ....... ....... ....... ....... ....... ...... ID I....... 2. ...... 3 4 3 6 7 a 9 10 
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$0 a: X L  
11 w rac r o ~ ~ o x r ~ c  suuramas m ~ a  sawr~m FOR rm8 aran 
#I L1( L-2.60 - 4  S - 1 I I . I )  "4-0.0S0 LUi-40.0 
$3 I - C W X  ?WE-PHOENIX WOUHIAII 
$4 m o 0 0.0 1 12 
9% BA 0.1161 
$6 LB 0.33 0 . l l  1.01 0 . 4 l l  ll.DII 

D.6.2.b NEC-1 Output File for 100-year 24-hour Storm (Existing 
Conditions) 
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IUII PROC- REPLICES *XI PRTYIOUS YTRIIONI or XBC-1 mom rr srcl (wru is , ,  xrcirs, liaczaa, run nac~r*. 

sEC-1 luPm 

ID ....... I .....,. 2 .,.,,,, 1 ,,,,,.. 4 ,,,,.,, 5 ,,,,,,, 6 ...... 
10 Bur*~yo/Eun ma - w*y 200s 
II) X i r h n d  B a h r  ax.. inc. - ItMtl.i: Jacob Z e l M  
I D  100-yea. 2.-nour 
ID F r i r f l n g  cOn*l,lo.D 
I D  A i s n  1 - sub-borina 2-c irlurlsl ran upistssl 
ID i . a ln la l l  Lor3 Method - Cl*." r mpt 
10 ""it nydiogiaph sethM - rCD"C s-crapli 
10 ChannCI Piauklag Il.ihM - N0rm.l DFpt" 
ID Land Yse - iCDKC GIQ Data: n a ~ l a n b u l c  120003 
ID Soil Data - OSOA SCE Eaif Survey 11972 I 1981) 
ID ""it. - LlnU,  Lc.,n(, S, * t ,n ( ,  LIElni", 
.DI&CIUII 
IT OlJru94 0 2000 
-" 
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161 BL 
164 X1( THE mLLOiINC P l s U e l E R J  WERE P W I D L I )  roil THIS B-18 
161 m r>.ll Lio-l.as 5-211.16 ~ U I - O . O B O  -46.7 
166 m I-GUPl n P E - P X X  X47 
161 m o (I 0 . 0  1 r? 
168 BI 0.603 
161 Is 0 .33  0.15 1 .166  0.162 $.S99 

21% m 63 
116 M TXB TOLLOXINC I M l E B J  aP.5 PROVIDW FOR TRIS B U I N  
217 m 3 . 2  LC&-1.63 1-61.11 Kn-0.04l -58.6 
2111 W 3 - C W .  TYPE-DES RUOLUD 
219 KO 0 0 0.0 I 12 
220 BI 1.987 
2 2 1  LC 0.312 0.332 4.284 0.989 0.0 
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I S ,  a S I -  I 
1 " m 0 0 0.0 0 P 1  
267 U In 
111 i s  

LUHOII (IUaUL1 
rLL* I X  CmIE rE" PER 8- 

?IN2 I N  l O O W ,  UUI IN IWUU MI- 

P E U  r r a  OI A-- lLDl Pm W X l M l  IN(O WXM W r a *  
OPIlUIlDl l  STATIC* nI* S Y I  YIU a r m  U 8,- 

6 - I M  24-- T I - I M  

"IDIffiUI. A, 
El 1101. 11.11 (68. 166. $6. 3.64 

m 
El-EI  2091. 11.11 161. i66. $6. 3.64 

IrnlOCW. a, 
El UOS. 12.69 004. 51. I?. L.8' 

I WINSO A7 
E ~ R  ~ n i .  11.01 rrr. 211. 18. 8.m - 

S1-El U 4 S .  IS.7, 787. 111. 11. 1.N 

B I O I O E M n  L1 
CI 1107. 11.11 427. 101. 11. 3.71 

1 WIm L1 
C4L 3411. 11.11 1UI. 111. 101. 1.11 

B r n L W .  II  
El 1I11. 11.10 1,'. 44. IS. 1.40 

z -x*ID a1 
0 1101. 11.41 111'. 11. 110. 1 O . I )  

LO- 10 
111 1Sm. 11.S1 IJ1'. 160. 110. LO.', 

""DlaoUIl 1. 
AI llD4. 11.11 141. 19. LI. 1.11 

R O W  10 
L1-LZA U.S# Z.3. 39. 11. 1.11 

WrnIffiM." I? 
,I 416. is.,, I*. I,. I. 0 . I O  

Wrnnffiw8 AT 
U A  125. 12.67 SO. 1,. I. 0.41 

1 W l w m  .. 
-2- 1704. 11.11 S70. 7,. 24. 1 . L I  

A -  111). 11.11 170. 7,. I(. l.1, 

D-88 BuckeyelSun Valley ADMS 
Contract FCD 2002CO27 



BuckeyelSun Valley ADMS - Area 3 Technical Data Notebook 

- Y.0. Amn Corns or =UCIUeERs . . HioloLOClC ENCINEEEIXC C N M  . 
609 IECOM) IIiiE6T 

DAVIS, U L I r O l U l &  '15616 ' 
( J 1 6 1  S11-1141 

i x XXUUJ: x x m  x 
i X X  x x n 
X X X  x 
X I X X X U  UPI X mn x 
X X X  
X X X  X x 
I X x w a r a u a a  UI: 

REC-1 zmm P u g  l 

lirn i D  ....... l . _ _ . _ _ . l . . . . . . .  1 ,,,.. ... ..... _._ 
ID BUEkey018"" "Sii*Y mw - I U y  200, 
ID *.,mael B a k r  ir.. *no. - I*oda,ar: Jac* L.lw 
I0 ba.lna I-li With Uurla ,  ran "Mar.. 
I D  lOO-yIaI 24-"our 
I D  ErixLinv Conblrlonl 
I0 Area l - am-barin, *.I (A,""*.* Fan "Mal.D, 
ID i lalnlail  loas m t h d  - Ci.." 1 m 
IO ""It XYdIOPI.PD "Ithod - FCn)(c I-Tranh 

9 ID Chsnntl Rrutlnp XPtbod - NamBl Depth 
10 ID 08. - rc~nc  olr m a :  mag.landuae <moo ,  
11 ID Sail Oaf. - USDB S C I  Sail Iui-ry 111112 r 1981) 
12 10 ""if* - Ll*, L E . < n i ,  I,f,,*, LICllrni", 

. D i k G l W  
13 IT 1 01JU94 0 2000 
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$2 10i 1.11 
$2 IJ 1". F O L W I U i  PUUamll WPX PlWlDID POL lHll U I I N  
$4 L-9.2, L1.-2.12 8-186.78 0 . 0  -81.I 
91 A( s - r a u ~  WPB-DZB iwm 
$6 10 0 0 0 .  1 *I 
I? U 1.WI 
$8 Ui 0.l4l 0.341 4.101 0.lll 1.181 . m& 

101 a; n*cr. - rru 
I10 10 0 1 0.0 0 11 
111 U I r m  0.0 0.0 
111 0.0, 00.41 1.05L0'02.71 0,OIlS 0.0 . rm-..,. 
111 U 0.0 20.0 0 8S.O 1II.O 2,S.P I 8 9 . I  ID,.D 
114 1V 11.0 D1.0 10.0 0.0 10.0 20.0 I l . 0  22.0 

111 II U. 
116 IJ THB POLLOXXNC PWIIIUI nu s a w x ~ ~ o  ran rwra n u n  
111 1* -1.01 L.~.-o.II 1-60.11 M-0.01 -a.r 
111 I* S - O W E  WPl-DU UDwD 
1 1  10 0 0 o n  I ,I 
I20 m O.,L# 
ill Ui -- 0.18 0 . 1  2.708 0.W1 0.0 
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129 M X I B - W ,  C N U D  I.3- 
iJ0  KO 0 0 0.0 O 21 
111 RS IP PLOW 0 0.0 
iJ2 IC 0.05 0.048 0.01119$P.li 0.0011, 0 .0  . X1B.Xl 
If3 RY 0 .0  390.0 490.0  102.0 120.0 112.0 611.0 1022.0 
131 Rx 20.0 i 4 . I  11.5 10.0 10.0 1 . 5  14.1 2a.O 

111 M SZA 
116 m TIC FOLLOWING P-IEIIS a m  s a o v ~ ~ r o  r o ~  ram sure 
137 m L-2.90 lea-1.20 5.100.*1 X n - D . l S  -32.4 
138 X. s-cwsn IYPE-DES IINCLrn 
119 XO 0 (I 0.0 I 22 
110 m 0 .191  
111 LT a.31 0 .  5.6 0 . l l  0 .0  . #*A 
111 Ui 0.0 1 ,  11.6 110.41 196.81 2 1 1 . 4 1  117.94 1 1 3 . 1 6 ' 4 6 8 . 0 1  489.1 
14% UI 494.55 172.6 438.77 369.85 310.92 265.99 221.69 190.62 158.99 IIO.09 

"SC.1 lWYI  PAC8 4 

...... .... ....... LINE ID. 1.......1..._ 3 ....... 4 S ....... 6 ....... 7 ....... 0 ....... 9 ...... 10 

144 UI l l i . 2 3  97.29 8n.91 1 0 . 8 6  54.1  51.12 31.52 51.12 10.12 11.16 
1 4 1  "I 12.36 12.56 ~ 2 . 5 6  11.%6 12.16 12.16 12.56 12.96 12.56 0.0 

146 U 621-81 MUD Elm 
147 XO 0 O 0.0 0 22 
148 RS 2, ILa 0.0 0.0 
149 RC 0.032 0.046 0.05219626.03 0.0093 0.0 . E2l.SI 
180 0 .0  113.0 173.0 219.0 221.0 263.9 303.0 40>.0 
111 XI 22 .0  7 . 0  4 . 0  10.0 10.0 5 .  18.0 22.0 

152 M .2C 
1IJ X. m6 TOZI.O,,IUC P-IERJ UEm SiiDYIDPD POPI 711s B I I l "  
15, m L-2.m a , .  I.P1.90 Ui-D.D,I mG-46.0 
18, m I - T W R  TYPE-LIES % w o r n  
116 no 0 0 0 .  1 12 
117 m 0.71s 
IS8 lG 0.35 0.31 4 . 1 4 1  0.131 0.0  . SIC 
259 UI 0.0 31.11 11.12 154.12 2IP.BJ 342.39 t21.22 181.19 119.91 521.51 
160 UI 4 9 8 . 6 1  439.15 161.81 100.5 l I O . 1 5  205.61 1 6 9 . 1 2  139.69 114.34 91.*4  
161 UI 84.51 89.64 ~ 8 . 4 2  38.62 37.71 37.73 16.611 13.41 11.ai 11.*1 
1 6 2  U I  iI.41 11.11 11.41 ll.41 0.0 

1 6 1  ex C2c-el MUD l lac 
1 6 4  KO 0 0 0.0 0 22 
161 U 11 lLol 0.0 0.0 
166 RE 0.062 0.046 0.002 11291.1 0.0002 0.0 . T2C-EI 
167 m 0.0 113.0 ll3.0 211.0 221.0 261.0 103.0 603.0 
168 R 1  22.0 11.0 14.0 lO.0 0 . 0  13.0 18.0 82.0 

lbl M El-E2ll C N M  S l R  
182 no 0 0 0.0 0 22 
181 R8 I FIm 0.0 0.0 
184 Re 0.05 0.011 0.04610992.12 0.016 0.0 . E l - B 1 8  
181 IX 0.0 65.0 110.0 110.0 1Bi.O 200.0 270.0 340.0 
186 I* 4 . 0  21.0 17.0 10.0 10.0 4 . 0  18.0 22.0 
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120 
111 
I t *  

- 
m inl';orronrwc suuvr ras  nriu saov,o.o roa THIS sun 
m - 0  Lca-2.Il 6 . 3  Xn-D.DI$ -61.9 
101 8 - C W I  iWE-DY1 WZ 
10 0 0 0.0 1 IS 

D: .1 
rn IHB IOIIMIUG e-r wm DLWIOED m m e  sun 
W 4 LC..Z.O. - 4 .  m.o.o,, -1.2 
m, a - C W l  l"PmDI8 WUD 
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me-I lxsvr PICB t 

...... ....... ....... ....... ....... ....... ....... ....... .... ....... Llrn ID I... 2 1 4 , c 7 8 9 10 

a: m 
ac THE rOLLOXlWO sUUWCIBll YERE PRDVlDlD FOR 1116 W 1 N  
M 1-4.09 Lea-1.18 1-70.W M - 0 . O l l  -14.8 
M S - C W "  TYeP-DhS mCUR 
r0 O 0 0.b 1 12 
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